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PREFACE

TO

VOLUME THE SIXTH.

THE art of printing, though so peculiarly fitted to be the

nurse and guardian of all the other arts of life, must be al

lowed to have lent them its aid but reluctantly and slowly.

For ages, after its introduction, it was almost exclusively

devoted to the service of poets, philologists, historians, and

philosophers ; and it was still chiefly to personal transmis

sion, from father to son, that mankind had to look for the

preservation of their acquisitions of mechanical knowledge

and skill. Hence the monopoly of particular arts, by par

ticular castes and families ; hence the confinement of others

to one or two spots on the earth's vast surface ; hence the

obscurity in which so manyof themhave remained shrouded,

while the clouds of the night of barbarism have been clearing

away from all around them ; hence that rudeness and im

perfection which, in not a few, attest the uniform influ

ence of secresy and seclusion on the progress of improve

ment ; and hence the fact, so fruitful of painful reflection

to the man of science and philanthropist, that numerous

processes of the greatest value to the arts and to humanity,

have been lost for ever to the world.

It is but as yesterday that that master art, which defies

all such hazards, and sets at iiuughLall such limitations, hai

-. Ti • tf J -



IV PREFACE.

condescended to take the humbler arts under its protection.

Nor, until it did so, could the press be said to have began to

diffuse one half of the blessings with which it is fraught to

mankind. For, however the circulation of works of litera

ture may serve to exalt the minds and improve the tastes of

men, it may be safely affirmed, that the page which makes

one useful art better understood, or more extensively known

than it was before, does more to promote the substantial

welfare of nations, than any hundred pages of reasoning or of

fancy that were ever printed.

Now that the arts of the workshop are, equally with the

labours of the college and cloister, objects of attention

to the press, they seem, as it were, placed beyond the reach

of vicissitude and decay. They cannot do else than go on

improving and prospering. Mountains and seas can isolate

them no longer ; neither obscurity nor oblivion again over

take them. Once transferred to the descriptive page, they

must live for ever and for all mankind. Once laid open to

all eyes, and exposed to universal scrutiny, there is not a de

fect in their details which will not be speedily detected, nor

an improvement of which they are susceptible, but what

will be, ere long, supplied. The experience of one country

will be enlightened by the experience of another ; and the

rivalry of nations become only a rivalry in improvement.

Some shifting of places may be expected to happen ; one

manufacture to displace another ; or one nation to take up

and excel in an art which has heretofore been the pride of its

neighbours, or cultivated by them to little or no purpose ;

but in all such changes, we shall but witness the salutary

workings of an enlarged state of freedom and intelligence,

which enables every individual and nation to occupy them

selves with that which they can do best. The arts, like

plants, have their genial and adverse soils, and will no more

fly the former, than take permanent root in the latter.

When artificial and arbitrary means arc necessary to retain
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a m.inulaci m-e in a country, it is the best of all proofs, that

its home is elsewhere. Nor is there any nation so destitute

of local advantages, but what there must be certain branches

of industry in which, if it pleases, it may excel or, at least,

equal every other nation.

It is misapplied labour alone, which has any thing to fear

from the unfolding of the Book of Arts to all the world ;

such manufactures as would have long since perished, but

for the monopolies, and injurious privileges of all sorts, by

which they have been upheld, that are likely to take their

flight in search of more auspicious climes. Every country

will preserve, precisely, those manufactures which are most

adapted to the genius and circumstances of its inhabitants ;

and, iu proportion to the amount of labour thus saved, from

unprofitable pursuits, will the produce of art be every

where multiplied, and the comfort, wealth, and refinement,

that follow in its train, augmented.

Happy are we to reflect that, in these anticipations, we

concur in opinion not only with the philosophic few, who

in this, as at former periods, precede the general march of

society, but with all the well-informed, both among

the governing and governed, of the age in which we live.

To establish a free interchange of commodities between

Britain and other nations, by the abolition of all commer

cial restrictions, is but one portion of that liberal policy, which

has made the existing administration of this country, at once

so popular and so powerful. To establish a free interchange

of thoughts and ideas—of enquiry and information—of dis

coveries, inventions, and improvements, in the arts and

sciences—has been equally an object of solicitude and ne

gotiation, with Mr. Canning and his colleagues. Nor, as

this enlightened statesman has somewhere, in his official cor

respondence,* observed, "because Great Britain can receive

* In his correspondence, we believe, with Mr. Pinckney, on the Order*

iu Council.
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more than it is likely to bestow, but because the prosperity

of all other countries, is, essentially, the prosperity of Great

Britain."

We now lay before the public, the Sixth Volume of a

publication which, an unrivalled circulation, (many times

greater than that of all the scientific periodicals previously

published,) warrants us in saying, has helped more than

any other, to diffuse that sort of knowledge, of which we

have been speaking. Conceived in the spirit of the age, it

has partaken of its triumphs. Open to all and for the be

nefit of all ; so cheap, as to be within every one's reach, and

so useful, as to carry everywhere the seeds pf improvement j

it has been equally supported and encouraged by men of all

classes and denominations. Imitators, in abundance, it has

produced, nor has it been slow to welcome them, as coadju

tors and allies in the same good work ; but it is, perhaps, still

more to its credit that it has, hitherto, pursued its onward

course, without provoking either opposition or hostility.

The Editor embraces with pleasure, this opportunity of

again returning thanks, to his numerous friends and

correspondents, for the able assistance which they continue

to afford him ; and of renewing his solicitations to all who

have any thing useful to communicate, connected with art

or science, to avail themselves of the superior means which

the Mechanics' Magazine affords them, of making it at once

extensively known, and candidly appreciated.

1st January, 1827.
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TO SCIENCE

Of pow'r, wealth, freedom, thou the cause,

Foundress of order, cities, laws,

Of arts iDTentress thou I

Without thee, what were human kind ?

How vasttheir wants, their thoughts bow blind

Their joys how mean and few !

Sun of the soul ! thy beams unveil

Let others spread the daring sail

On Fortune's faithless sea :

While undeluded, happier, 1

From the rain tumult timely fly,

And sit in peace with thee.

Aktnsidt.

ANCIENT ATTEMPT AT PERPETUAL MOTION.
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ANCIENT ATTEMPT AT PERPETUAL MOTION.

ancient attempt at perpetual

motion:

Sir,—The underwritten is trans

lated from an ancient Latin book in

my possession (entitled "Dc Simla

Naturae," Autore Roberto Fludd),

which treats of every science known

at the time it was "published, and

largely of the science of mechanics.

What follows I have extracted merely

to show that the discovery of the per

petual motion was as nearly attained

then, perhaps, as it is now.

I am, Sir,

Your well-wisher,

P .

OF ANOTHER USEFUL INVENTION FOR

RAISING WATER EASILY, BY THE WHICH

A CERTAIN ITALIAN VENTUREUTO BOAST

THAT HE HAD DISCOVERF.D THE PERPE

TUAL MOTION.

Description oftke ltittrume»t.

A is an exhauster, or pump.

B, a little wheel placed at the bottom

of the exhauster, about which pestils, or

circular Jhpiof prepared leather, revolve

lightly, so thai they rise easily ; they are

connected by crooked iron.*

" CCC, pestils or circular leathers, by

meaus of which the water is raised in

the pump.

D, a wheel, by which the said circular

leathers are raised up.

E, a pinion, moviug the wheels D

and B.

F is a wheel, continued from the wheel

G, whose teeth the pinion E propels

circularly.

H, a pinioa moviug the wheel G.

Use (if this Instrument.

round, that thevt may not lose any

water by contracting in their ascension ;

'the concavity of the pump, therefore,

shc.uld be perfectly round. The great

water-wheel should be 24 feet diameter,

and the wheel, G, 20 feet.

The Italian, deceived: hy Ms own

thoughts, conceived that as much water

would be raised bv this pump as would

keep the wheel perpetually in motion ^

becr.nse, he said, that more force was

required at the extremity of this ma

chine than at the centre ;§ but because

he calculated the proportions of power

wrong, he was deceived (uudeceived)

in practice.

This last remark is a dose for many

perpetual motton-scekers.

This instrument is cla«sed with those

of the first sort.t on which accouuT it li

absolutely necessary for a multitude of

purposes, hecause it bears upward a

large quantity of water with the least

labour; for the number of wheels is not

variable ; but the leugth of the receiver,

A, is about the proportion of 35 feet,

and its breadth 1 foot aud l-3rd. The

concavities of it should be made exactly

• Bent iron wire, I imagine, by the

plate. ,
t In reference to previous rules.

FALL OP A BALL FROM THE MAST

HEAD OF A SHIP IN MOTION.

Sir,—Having heard it disputed

whether a hall let fall from the top

of a ship's mast, when the ship is

moving rapidly, will fall at the (pot,

or nearly so, of the mast ; and not

being thoroughly competent to un

dertake the demonstration whether or

not it be the case, 1 beg leave to put

the following question to the learned

and ingenions Correspondents of

the-Mechanics' Blagaziue, not doubt

ing but one or other will lie able to

supply u satisfactory answer.

Question.

If, when a ship be moving with a

given velocity, a ball be let fall from

the top of the. ma3t (supposing it

perpendicular) of a given height :

required the time the ball is in fall

ing, the nature of the line it will

describe, and the distance it will fall

from the foot of the mast ?

I am, Sir,

Your obedient servant,

Axed.

Liverpool.

NATURAL STANDARD OF MEASITRE-

MKNT.

Sir,—Having observed, in your

useful publication, the several at

tempts to discover a natural standard

J The circular leathers.

§ The pump ?



PROPELLING STEAM-VESSELS—A QUERY.

of lineal measure different from that

of the pendulum, I beg to propose,

for the consideration of your readers,

a few observations towards clearing

away the difficulties that attend the

subject.

The perpendicular height of a

column of water or mercury, sus

tained by the pressure of the atmo

sphere, would be a natural standard

of lineal measure, if the pressure

were always the same ; but, as this

is not the case, /we must have re

course to some method by which we

can easily ascertain when the air id of

any assigned weight.

Water, it is well-known, when

•ubject to the pressure of the at

mosphere, does not always boil at

the same temperature, but the heat

varins as the pressure is increased or

diminished. Now, if the perpen

dicular height of a column of water

or mercury, sustained by the pres

sure of the atmosphere, when boil

ing water is of any assigned tempe

rature, be taken as the standard, the

thermometer will always show when

water boils at the same heat, aud

consequently when the weight of the

air is the same, lint by the present

method of constructing the thermo

meter, the height of the mercury in

the barometer is necessary to be at

tended to : to obviate this defect,

«ome such contrivance as the follow

ing may be made use of :—

Dip the thermometer in freezing,

water, and afterwards in water boil

ing in vaciio : the mercury, standing

at different heights in the thermo

meter during these two operations,

will furnish us with two points ; by

the help of which all the degrees

may be marked off without the as

sistance of the barometer. The

temperature of the water or mercury

in the barometer, when used for the

purpose of experiment, must also be

well observed.

In the hope that my remarks on

Uiis occasion will iiot be unac

ceptable,

I remain, Sir,

Your most obedient servant,

C. H. C.

PIIOPELLINO STKAM-VESSBLS.

SIR,—1 have noticed, in your Ma

gazines, many projects for propel

ling steam-vessels, and you must

know, Sir, 1 am wonderfully pleased

when J get upon one of those things,

and quite anxious to see them in

some degree of perfection ; yet,

notwithstanding the many improve"

ments that are suggested, I fear I

am still to be tossed and tumbled

about with the jarring motions and

awkward plunges of the vessel, when

the sturdy paddles contend with the

sturdy waves. We like the gliding

mutiun, the stealing pace of the sail-

vessel, and I fancy it is to be accom

plished in the steamer ; but pardon

me, Mr. Editor, if I should offend

your readers with* foolish project.

Would not a stream of water,

ejected with a considerable velocity

from the stern of the vessel, propel

it forwards .- And, supposing the

whole power of a steam-engine com

monly used upon steam-packets to

be directed in this manner, would it

not answer the purpose of paddles,

and do away the unpleasant motion

in steamers i

These are merely questions, and

I shall leave it for abler sailors

than I am to answer them. It ap

pears to me, at first sight, that a

great deal of friction would be thus

dispensed with ; that the simplest

sort of engines might be used ; and

that the well-known loss of power

in paddles would not have to be

sacrificed.

I am, Sir,

Your obedient servant,

E— M—>

Lends.

A QUEUY.

Would not an object obscurely

seen through a fall of snow, be

rendered invisible by the flakes being

nnvM.'d in their flight, and fixed in

their respective positions ? The

reason of this ? and is there any

analogy in the superior transparency

of paper when in motion?

B. C.

B2



BALLOONING.

(To the Editor of the Mechanics' Magazine.)

Sir,—Theinteresting paper in your

valuable Magazine (No. 1 ) respecting

Aerostation! and subsequent papers

on the same subject, have suggested

the following thoughts, which, if

they be worthy of your attention, I

will briefly state.

In the first place, the attempt to

mount on wings has never yet, from

the days of Icarus to the present

time, been successful, neither do I

expect ever will be so.

In the second place, we observe,

in Nature, another mode of afros-

tation, which is exemplified in the

various kinds of parachutes by which

the seeds of syngenesious plants are

carried through the air, and which

mode has been proved to be in some

degree successful.

In the third place, it therefore ap

pears probable that the most likely

and safe way of making discoveries

in aerostation, would be to examine

well these- little natural parachutes,

and form machinery for the support

of a weight equal to that of a man,

in the form of parachutes of various

constructions, some of which might

be suggested by those natural para

chutes.

In the fourth place.havmg weighted

a parachute with a weight equal to

that of a man, it should be conveyed

to the summit of a hill, when the

wind suited, and, no doubt, when

the pai-achute should be adjusted to

the weight to be conveyed, it would

carry it through the air.

In the fifth place, and above all,

in case the parachute should lay the

apparatus in a horizontal position,

or in any position which would en

danger human life, the cause of tlio

defect in the apparatus should be

ascertained by varying the form of

the parachute', and proving whether

or no any change in the formation

could prevent such danger,- for, un

less it could do so, the experiment

should end here. Perhaps, indeed,

BALLOONING.

such danger may arise from a m'u-

(n proportion between the weight and

the parachute, or from .too great

concavity in the latter, whereby the

wind may gather too strongly within

it, or it may be from bad materials.

I would then propose various degree*

of expansion to be tried, and am

disposed to think that the expansion

of thistledown would not be subject

to 3uch danger. And in respect to

materials, as we observe some kinds

of down to be feathered, I would

make the experiment whether the

following would not be the best form

of a parachute :—Its general form

should be that of a wheel, from the

centre of which should be suspended

a pole of adequate length, which

very adaptation of length might itself

effect the purpose upon the principle

of the lever. The spokes of this

wheel should be made of the lightest

materials, as of cane, and they should

have an orbit of strong string, and

other interior circles of the same

material*. Between them, large and

strong feathers might be fixed in

holes prepared to receive them in

the cane, and the cane in those place*

secured from splitting by bandages :

the whole would then form a machine

resembling the wingeddown ofplants.

Such experiments might indeed at

first be made upon a small scale,

with a very small weight, before

the larger and full apparatus were

formed.

Sixthly, supposing that thus far

the experiment has succeeded, and

we may venture to make an atrial

voyage—

" Qnl me quoquc possim

Tollcre humo.victorque leves volitnre per

auras."

The next question is, how we may

to a certainty be able to return again

to our native planet, and not be hur

ried farther than we wish through

the atmosphere j for it is not impro

bable but that the sume wind which!

carries us at first for our pleasure,

may continue to carry us afterwards

against our pleasure, as the horses of

tiie sun treated poor Phaeton. It is

therefore essential to the utility and

safety of the machine, that it should

be so formed as to contract or ex-
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pand after the manner of an um

brella, which might easily be effected

by a rod within the pole and a screw,

or in some other way, by diminish

ing the expanse of the parachute :

this, however, is a secondary consi

deration. In the first instance, a

string attached to the ground, or

held by persons on the ground, might

be sufficient. '.

Seventhly, would it not be practi

cable, also, to contrive some kind of

protection to the body, in case of

any accident ; or even to make such

experiments from the ton of a mast

;it sea, with a dress which would

secure a person from any iojury if

i ic fell into the sea, and likewise sup

port him in it ?

Lastly, if all should succeed pros

perously, we might next consider of

gome plan for steering the vessel.

Now, if the parachute could be

formed in the shape of a boat, and

a .-mull light <>oat also form the seat

of the aPrial navigator, I should not

despair of directing its course either

by a sail, or a rudder, or by both.

I am surprised that nothing of this

kind has ever been tried iu respect

to balloons.

All these experiments might, I

conceive, be made with little or no

danger from the mast of a ship, if

the seat of the parachute were at

tached by a thin cord to a boat.

Jf any one doubt of the power of

the parachute, he may easily prove

it by means of a sheet of silver paper

tied' to four pieces of string of equal

length at the four corners, all the

other ends of the string being tied

to a concentric cork. As regards

the nse of feathers, I would, by the

way, wish it to be considered whether

the very ridges which are-formed by

the fibres of the pinme be not formed

for tbe purpose of catching and

acting upon the air in a much

greater degree than a smooth sur

face could do.

• • I remain, Sir,

, ' Your obedient servant,

'. ' | D.KDAM'S.

P. S. If a large feather he held up

against the wind, the effect of the

wind upon it, will appear surprising,

and experiments might be made in

order to find out whether any parti

cular surfaces are acted upon more

than others by the wind, by fixing

surt'accs of different forms, but equal

weights and sizes, in a small piece of

wood, to be diminished until one of

the surfaces oversets it by the action

of the wind.

DESCRIPTION OF A METHOD UP CON

STRUCTING AND FORMING RAIL

WAYS, SO THAT THE CARRIAGES

MAY ALWAYS KUN Ul'ON A DBAD

LEVEL.

BY JAMES I.I. Ml. s, M. R. I. A.

Architect and Civil Engineer.

 

Mr. Elmesproposes to form his rail

ways or tram-roads of cast or wrought

iron, or other metal, or of any other

material, as stone, granite, marble,

&c. They may be of any convenient

shape, width, size, or dimensions ;

and with or without blocks, foun

dations, or footings. They may

also be of any given inclination to

the horizon, or level therewith,

as may best suit the purpose of

running loaded vehicles or carriages

up,' and empty carriages up; or

loaded carriages both up or down

thereupon. iMr. Elmes proposes to

adapt his tram-plates or rail-roads

to the width, figure, and dimension

of the carriages to be used thereon.

The roads or ways may be laid single,

double, or treble, or moi;e, in parallel

lengths, as may be found necessary;

but machinery rn'ist be employed to

change from either line to the other.

The new principle., however, oa

which Mr. h. chiefly founds his claim

to novelty, is " the introduction of

this description of carriage-ways or

roads, from their present limited

powers and use, to every required

situation and level in which common

roada may be required, thereby com

municating the valuable qualities of

train-roads or rail- ways to every roaif



CONSTRUCTING AND FORMING RAILWAYS,

in the United Kingdom, whether

for carriages of the present descrip

tion and denomination, which now

are and can be used on rail or train-

roads, or for stage, mail, and other

coaches, chariots, cars, vans.wagons,

carts, etc. on or by the side of turn

pike or other roads, taking them

over different levels in a novel man

ner, and to which such roads and

machinery have never been ap

plied."

In order to do this, he proposes,

first, to take a survey of the intended

line of road, and lay it down in

drawings for levels, lines, &c. pre

cisely as if surveying a line of conn-

try for a canal, and to mark on his

map, plan, and section, the situations

in which locks would be required if

intended for a canal. On his first

level he lays his tram-plates or stone-

sleepers, as before described, of any

width, shape, or dimension, or mate

rial, till he arrives at the place and

situation in which a canal would de

mand an ascending or descending lock

or locks. In this situation he pro

poses to raise or lower all the carnages

to the next level by such machinery

as may be found most convenient;

and to proceed in a similar manner

on a new level, till a repetition of

the same methods or expedients be

required to descend or ascend to an

other level.

As a peculiar advantage over, and

as a different principle from the

lockage system of canals, Mr. Hli.ies

does not confine himself to the small

but necessary descents and ascents of

that system, but purposes to ascend

or descend to or from any given

height that he finds requisite by one

lock, instead of by a series ot two

or more, as in tiie case of canal

works. By this means he thinks he

will render this useful but hitherto

limited manner of constructing roads

as general and applicable as turn

pike - roads or canals, and remove

from them their greatest objection,

namely, the necessity of carrying

them as deviously andascircuitqusly

as the New River is from" Ware to

London, for the purpose of preserv

ing their level for the transport of

loaded carriages both ways, or for

an inclined plane.

Description of the Engraving.

The engraving represents the sec

tion of an actual survey of the Wo-

mersley Railway.which 5s now before

Parliament, and was chosen for its

shortness and varieties of levels.

The various levels are formed by

deep cutting and embanking j ami

the locks, marked A, A, A, which

are formed of solid bridges, working

up and down in hollow cast-iron

columns, carry the wagons, coaches,

caravans, »r other carriages, with

horses, drivers, passengers, and lug

gage, up or down.

By this means, a rail-road, upon a

series of perfectly dead levels, may

be constructed from London to Edin

burgh.

Mr. Rimes has also designed a rail

way of granite or marble, suitable

to his present invention, or upon
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■rrcatly inclined planes ; a descrip

tion and engraving of which we hope

tn he aide to give in a subsequent

Number.

MR. CHEVERTON'S NEW GAS

POWKR-KNHINB.

[To the Editor of the Afcckanici' A/ufaxine.]

Sir,—To remove an imputation

that may be cast, I owe it to myself

to state that the preceding commu

nications relative to a new motive-

power, were written before I under

stood the nature of Air. Brunei's

engine, and that the invention is

bona Jul* my own it is with min

gled feelings of satisfaction and mor

tification 1 perceive, that though our

plans differ in regard to the produc

tion, regulation, and timing of tlfe

power, the leading principles on

which I have proceeded are precisely

those which have been adopted by

so able an engineer. I must acknow

ledge my regret, that, so sanctioned

by great practical knowledge and

experience, I ilid not place a greater

value upon my invention as a project ;

and, instead of waiting to put it to

the test of experiment, that I did

not make it public at least two

years ago.

I am, Sir,

Yours respectfully,

Bksj. Cheverton.

Jt^'nrni.Bri.tol.

!\\ Hi! ■ . • _„

Continuation of Mr. Chtntrtottt ife-

$criptloii of hit New Gat Power En-

•• *t»e, from page 423, / 'olame Fifth.

HUM ■
SAFETY OF THE EXOINE.

There is a fear lest an idea of the

amazing force which it is proposed

to bring under confrol, may so

operate on the public mind a*-to

produce a panic, which, however

groundless, would powerfully mili

tate against its general adoption as

a mechanical agent, besides, theri,

what is really due to the importance

of the inquiry, it becomes necessary

to treat the subject in a manner more

diffuse and enlarged than to the re

flecting mind may be thought requi

site—to multiply considerations, and

to suggest precautions, which the

experienced engineer will deem

wholly superfluous. The inquiry

presents itself under two particulars

—the danger arising from explosion,

and the liability of its taking place.

I. Though that event may be highly

improbable — though the chances

should be made, as I believe it may,

any number to one against it, yet

there would be a more complete

feeling of security if we could be

assured that, in case it should hap

pen, no personal injury would be the

result. It is proper that measures

should be faken to remove even

those misgivings,which reason would

disown. In order to this, let us es

timate the danger as arising from

the violence and from the magnitude

of the explosion.

However intense the force of the

routined gas, if the quantity libe

rated is inconsiderable, little mis

chief can result. For instance, All1.

Faraday had gtutt tubes burst in his

hands, when them was an internal

pressure equal at least to that of

fifty atmospheres. It never can be

necessary to employ in an engine

more than double that pressure.

AJr. Howard exploded fulminating

mercury in a glass globe of six inches

diameter without its beingbroken—a

substance which exerts an initial

force great beyond nil calculation.

If an elastic fluid does not net with

an accelerating force on its object,

the velocity imparted is not compa

ratively great. In an explosion with

a small quantity of gas, the force is

instantly dissipated, and the parts

fly otfwith the velocity given by the

first impulse. The initial force may

be immense, and the effect not nearly

equal to what would be produced by

a much less but constant force, ope

rating during a certain range. This

is beautifully illustrated in .Mr. Per

kins' experiments with tUc steam-

gun. With a force one twenty-

fourth that of gunpowder, he gives

a much greater velocity to the balls ;

and gunpowder, again, is much more

efficient iu this respect than dctonat
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ing powders of inconceivable force.*

In an explosion with a large quantity

ofgas, its sphere of action is more ex

tended, and the fragments are scat'

tered with an accelerated velocity.

To avoid, therefore, exaggerated

notions of the. danger to be appre

hended from the violence with which

a gasometer would hurst, we must

not so much regard the initial force

of the confined pas, however great

that may be, as the quantity tet at

liberty. In respect to the magnitude

of an explosion, it is the only consi

deration.

Whatever may be its violence, if

of inconsiderable extent, we could

circumscribe its fury ; hut on a large

scale, though of inferior force, we

should in vain attempt its control

within any moderate bounds. It is

important, therefore, to ascertain

the quantity of gas that can be sud

denly let loose at any one time, in order

to show that it is completely manage

able within a space perfectly con

sistent with compactness. Let an

extreme case be taken—an 80-horse

power-engine (if more power be re

quired, it will be advisable in other

- respects to have more than one en

gine) ; the minimum and maximum

pressures equal to those of 60 and

100 atmospheres ; a sufficiency of gas

" The rationale of the very different

effects of these powders, I imagine, must

be this :—The quantity in weight being

given, there is, in respect to (lie deto

nating powders, a larger proportion

which takes the gaseous form, a greater

concentration of the elastic fluids in the

solid form, and a mucli more rapid com

bustion ; .there may be a greater uuau-

tity of aeriform products from the same

weight of base, and a more iuteuse heat

for the instant. These circumstances

necessarily prodnce an immense initial

force—its development is instantaneous,

and produces all the effects of percussion .

But there arc others which give it a fugi

tive character, and by limiting its sphere

of action, prevent it from imparling a

superior velocity to balls. There is a

much less proportion of permanently

elastic fluid, the high temperature re

quired for the existence of the vapours

and volatilized products cannot be main

tained for any extent of range, and there

is a less quutilily of caloric either for

this purpose or tor sustaining the aug

mentation of the expansive force arising

from heat.

generated to admit of 16 double

strokes per minute, and to allow of

an average acting power of 40 at

mospheres being taken for only one-

fourth of the time alternately; the

latitude of space given in the gaso

meter, the condensing space allowed

in the generator at the lowest pres

sure, and the quantity of liquid con

vertible into gas, to iie respectively

equal to one-fourth the bulk of the

body of oil put in motion. This

supposes the liquid employed to ex

pand in the form of gas: under the

highest pressure, to a little less than

six times its bulk, which is thought

to be ii sufficiently low estimate even

for the carbonic acid, though it is

lighter probably than water, and its

gas is heavier than air.

From these (lata it will be found

that the greatest quantity of gas

which can be instantaneously liberated

is about two and a half cubic feet at

its greatest density, or 250 cubic

feet under atmospheric pressure, oc

cupying a cubical space of little

more than six feet dimensions. The

liquid in the generator at the time of

an explosion would not, of course,

as au elastic fluid, contribute to its

force—it would only rapidly era--

porate.

Now this quantity of gas is not so

great but that it may be easily con

trolled, eveu if it possessed the ex

pansive force of inflamed gunpowder.

Though the latter is at least sixteen

times greater, let a comparison be

ventured on the ground of equality

—that is, on the assumption that the

engine is at work under a pressure

equal to sixteen, instead of one hun

dred atmospheres. What quantity

of gunpowder will produce an equal

explosion ? From many accurate

experiments made by Mr. (Jruick-

shank, it appears that, of 100 grains

of good gunpowder, 4/ pass into

the gaseous form. Taking other

data_ and assumptions from Mr.

Robins, viz. that the average specific

gravity of the elastic products w

equal to tlmt of the atmosphere,

that the specific gravity ef gunpow

der is equal to that of water, and

that the augmentation arising from

heat is in the ratio of 4 to 1 , it fol

lows that the volume of elastic fluids
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at the instant after explosion is 1600

tinea the bulk of the powder .in

flamed, and that ten pounds will pro

duce 250 cubic feet.

This is a very low estimate of the

force of fired gunpowder, especially

if Count Rumford'8 experiments

could be relied on, but in which

there must certainly be some error.

Let it, however, be supposed that

this quantity does not produce a

greater or more violent explosion

than would result from the bursting

of a gasometer. Now no one will

think the explosion of such a quan

tity may not be controlled within

the hipundaries of a cylinder of very

moderate strength and dimensions.

It ia tired from guns and mortars

without alarm, and these have to

sustain its immense initial force ;

but we are only concerned to restrain

and point its force in a harmless

direction, when it is almost spent.

Two hundred and fifty cubic feet of

gag may be liberated even in a r/i-r

vessel of that capacity ; and if made

of wrought iron plates one-fourth of

an inch thick, would be capable of

withstanding ten times the pressure

to which such explosion would sub

ject it. But there is no propriety in

closely shutting up the engine : there

should be free vent -for an explo

sion upwards. To have additional

strength and security, the enclosing

cylinder may be made double ; the

annular space to form tha refrige

rators, or a common reservoir for

water. Let the subject be viewed

in regard to compactness. If the

safety -cylinder hus a diameter of

seven feet, and is ten feet high, it

will contain all the apparatus of an

80-horse power-engine, and have a

clear capacity besides equal to 250

cubic feet, corresponding to the quan

tity of gas that would be liberated i:i

"ease of tin explosion.

It may still be thought, that

though an effectual defence is pro

vided against the prtssun. of an ex

plosion, yet fragments of the gaso

meter would be scattered with such

violence as to destroy the cylinder or

the guards placed above it. Not to

mention that these defences may be

easily madeeven musket proof.in fact,

indefinitely strong, 1 would say, let

them for once be put to the proof—

the experiment would never want to

he repeated, and the result would be

an undoubting confidence on the

part of the public. It should also

In- observed, that the gasometer,

which is the only dangerous vessel,

will be very stroug and heavy, and

that an explosion can scarcely hap

pen in the way of fracture, but from

a separation of its parts. Mr. Brunei,

1 perceive, has most judiciously pro

posed to compose his of only two

pieces, and to have the joint at the

bottom (this is principally to avoid

leakage) ; consequently, in case of

the fastenings giving way, the mass

of metal forming its superior part,

will oppose such a resistance to the

explosion, both from its weight and

inertia, that probably it would be

projected but a very little height

above its base, even if unrestrained.

I judge from the recoil of a piece of

ordnance, with a bore of half the

area of the gasometer. It may excite

surprise, that the possibility is ad

mitted of this vessel bursting into

fragments. We are too little ac

quainted with the subject positively

to say that the cohesive strength of

of the metal would not be gradually

diminished by the liquid or its gas

under high and long continued pres

sure, though there may he no im-

mediiite chemical action apparent.

Liquids, under high pressure, per

vade the pores of metals : water,

heated under the same circum

stances, decomposes glass. It is

worthy of remark, that, in such a

en-.*', the vessel would not be simply

ruptured, as by mere dint of force,

but would fly into a number of pieces.

The means of prevention belong to

the other part of the inquiry, to

which we next proceed.

B.C.

(To be continue/I.)
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NEW METHOD OF HEAVING SHIPS' CABLES.
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Sir,—The following description

and sketeli of a method for Heaving

in a Ship's Cable, may merit the at

tention aiyl adoption of all our nau

tical merchants, on board of such

vessels as use a capstan and messen

ger. Seafaring1 persons are not ig

norant of the very great expenditure

and waste of nippers nowuscd, which

must lie made from good yarn, and

not unfrequently a serviceable cable

even obliged to lie cut up for the

purpose. I propose to substitute

wood, and partly iron, or iron nip

pers, which shall require fewer hands,

and work with greater facility and

expedition, as well as be less liable

to injure the cable. According to

the present mode of heaving in, when

there is a heavy swell, or great strain,

it frequently happens that the cable

runs through, all, and is greatly in

jured by the friction. If the mode

i propos? should answer, and the

expense of trial wilt be but trivial,

the economy will be immense. If

you can forcibly bind the cable and

. messenger by simple means, without

injury to cither, by means nf wood

or iron, and I think tnere is nodoubt of

the practicability of the thing, a very

essential national benefit will be ob

tained.

I am, Sir, yours, &c.

Lieut. Higuinsoji, R.N.

Description.

Figs. 1 and 2 represent the same ma

chinery, only in different views. s~

Fig. 3 is an apparatus on the same

principle, but on a different construction.

Fig. 1 is an end view of two pieces of

Iran, AA, box-jointed at the lower end ;

their width about eight inches each ; the

thickness must depend on whether tliuy

would lie best made of Wood or iron, but

in cither case they should taper from the

lower part.

B is a joint clamp, moving on a bolt

through the upper end of that side of A,

with a screw through the. clamp eud of

IS, and a hole through the head of the

■crew for a bar lever.

C, against the other piece, A, is a con

tinuation of the piece A,, slighter, and

projecting in the form given. Against

this the screw is to act, when the two

pieces, AA, arc closed at top, and the

clamp, li, shut down, a* shown in the

perspective, fig. 2. v

Fig. 1 is open, forplacing within it the

cable and messenger ; and fig. 3 repre

sents the machinery closed, with the

lever and screw for acting, to give the

requisite pivssure to the calile and mes

senger. I have the inner edges of AA

rounded off, to prevent auy cliunre of

cutting or injuring the cable, and let them

be scored within, as represented in»ide

of fig 2, to correspond and receive with

in their score the lay of the calde or chain,

to create a greater resistance. I have

formed AA angular, for keeping the

cahle and messenger more securely iu

|Mi*itimi, and, 1 think, also increasing

by this form its binding effect.
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(in the external and upper end of that

side of A, at represented in fig. 2, under

neath the screw, where the clamp is

rliiM-il, a groove is formed, leaving a

shoulder on each side, for tlie clanip to

fit well iu. By this means the two op

posing strains of the cubic and messen

ger will bear mure equally on the upper

and lower extremities of the two pieces,

AA, which might otherwise cause a par

tial side strain on the' screw, so as to in

jure iu worm or thread, and prevent its

free action.

Fig. 3. AA are two arms, similarly

formed to the beforementioucd, hut dif

ferently connected; the lower part, B, Is

a square bar of iron, horizontally jointed,

us shown, about the centre; thebaris

continued up as high as C, through the

upper end ofwhich form your screw ori

fice ; the piece, A, connected with the

screw must be moreable, to slide lo and

fro on the bar, IS, by u groove formed

centrical in the under part of A, so as to

ride oil the bar, B, and connected to the

screw by a hole through the central part

of A, for entering the end of the screw

made smaller at that end, and rivetted

on, with a nut to secure it, making it

free to turn within the orifice of A, so

that the action ul' the screw will close

and open the sliding piece, A, on that

side. The piece A, on the opposite side,

will be a fixture or continuation of the

joint-bar, B. By the action of the screw,

when the me?stager aud cable are placed

within, you produce your pressure by

the screw-lever ; the horizontal joint of

B in intended to relieve auy strain that

might otherwise be brought on the worm

and thread ofthe screw, from the action

of the two opposing powers.

No. 4 is a bird's-eye view of the ma

chinery of fig. 3.

Use old hammock, or matting made

for the purpose, to prevent chatting. I

Vhonld suppose, that three of these nip

pers put on at a time, would on all occa

sions effect the desired purpo.-e. One

hand need only attend at the hatchway,

for relieving the screw power and taking

off the nipper, and two may attend lo

the clapping on ; so that there needs uo

number of boys or men. of six or seven,

to hold on nippers, besides the difficulty

and <telay, both in clapping on and taking

off, and now and then a hand or two

wauled with a knife, to cut and clear

many jammed nippers.

These nip|jers must be made propor

tionate to the size of the cable they are

'intended for ; I ran give uo accurate

judgment of tlicir weight, but, of course,

all extraneous weight will he avoided iu

their formation If made lot-chain cables,

doubtless they may be made lighter, as

the inequalities of the chain present

greater lacllity of resistance, conse

quently a less powerful pressure would

be needed ; and if cliaiu mc.-wungciii cau

11

be used witli the chain cable (and I sec

no reason why they should notj, the fa

cility of creating a nipping power for

heaving in, will t»e still greater.

This powerful steady screw-nipper

cannot injure a hempen cable, as long as

your pressure is so forcible as to prevent

friction by their escape, as is frequently

the case with the present nippers ; even

when the anchor is up to the bows, and

ready to cat, down it goes, and labour

and time are lost.

Objections may be made to the screw-

power on account of the wcar> conse

quently, in time, liable to recede from

the forcible nip acquired j but this in ay

be removed by a slight wedge applied be

tween that part of the nipper against

which the screw presses, and the part

through which the screw acts. Or the

nipper, fig. I, may be used, by a simple

bar lever power, in lien of the screw,

and the wedge to secure the nip.

ENGLISH GRAMMAR.

SIK,—I am much pleased to see that

you have given insertion to the com

mencement of a series of articles ou

English Grammar. The scieuce of lan

guage is not so much attended to iri this

country as its importance demands; aud

that part which is most attended to u

the least useful, namely, the dead lan

guages. It is not uncoraiuon tliKt we
liiiil persons who can decline hie, /«••<•,

Hoc, and gabble for hours about longi

and sliorli, who cannot speak aud write

their own mother tongue with even to

lerable accuracy ; ami others will show

off witli their Parley-vou» le Francois^,

Monsieur, and give u» the next ienteuce

iu as bad English as catr be well put to

gether. 1 do not deprecate the study of

the dead languages, nor of o'.her living

languages besides our own ; but I do

think that ottr native tongue is of the.

mi]-1 importance, aud mi. hi. to be stu

died iu preference to all others.

1 am glad to see this subject taken up

iu the pages of the Mecnanies' Magazine,

not only in consideration of its great uti

lity, but in the hope of having some ob

scure parts u, mi' fully explained than

they have hUhci'to beeu. We have a va

riety of grammarians, and scarcely auy

two of them agree on all points. By

whom, then, are we to he guided 1 The

grammarians differ, aud .-.o do also the

best writen* of the day. I waut to sec,

the disputed points argued and decided,

as far as argument can decide them.

This, ( trust, will now he done. M

your Correspondent proceeds, 1 will,

with your jiermissioii, notice whatever

points I conceive disputable; and 1 Uuut;

that others, mnrecouupetoti, will do the

same, i cauuot boast uf a classical cdu
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cation, nor even of a common school

education—fot I never was at school—

but 1 have studied some of our best

grammarians, and may, perhaps, kiww

as much of the subject as one halt of

those who have passed years under the

tuition of a matter; and, by the aid of

your pages, I hope to learn a great deal

more : let others learn Greek and Latin;

1 have but little time to spare, and wish

to learn my native tongue.

1 am not satisfied as to the propriety

or impropriety of some material altera

tions in our orthography. Some persons

write muaic and critic, and others tnuaick

and critick. Which method is most pro
per to be followed ? .May not the /.• be

deemed superfluous in nil words ending

in id Again, some write honor, ho

norable, labor, laborer ; and others ho

nour, honourable, &c. Is not the u su

perfluous in all words of this descrip

tion? It is not pronounced, and there

fore I incline to the omission. It seems

to me, that the u should be retained in

those words only which are pronounced

with the dipthong long, as in mound,

mouth, profound, rebound, Stc. I tlo not

agree with fanciful innovations in lan

guage ; but these altctatlous are already

made by many of our best writirs, and it

is well to create a uniformity as soon as

possible. The French at one time wrote

many of their passive participles withe//,

as leu, pet/, seu, veu, which they now

write lu, pa, tu, vu,- and the reasons

given by modem French writers for this

omission of the e, will apply equally well

toour omission of the u in those words

where it is not sounded, or does not

lengthen the other vowel.

These may seem immaterial points,

but they are a part of our language, and

ought to he decided one way or the

other ; ami I am petsuaded that a place

in the MeeJianirs* Magazine will be well

occupied iu their discussion.

Believe met Sir,

Molt respectfully yonrs,

K. H.

SICK CHAMUCR FURNITURE.

In the parish of Chipping Ongar, in

the county of K.ssex, there are provided

for the \we of the poor, in the li;ne of

sicki.esit, not only bed-linen and a wrap

ping flannel gown, but also a large easy

wicker chair, with a head to it, a bed-

chair, and a stand for a candlestick, with

a convenient apparatus for a pannikin at

the top, in which auy kind ot liquid may

be heated, merely by a rush-light. These

articles, with blankets, which are distri

buted amongst the poor iu winter, and

are required to be returned in warm wea

ther, are Itept nt the Workhouse, and

may he obtained upon application.

The chair, which is also made to an

swer the purpose of a uight-chair} being

of wicker, is lighter and more easily .car

ried about than a wooden chair, and has

been provided at a reasonable expense.,

having cost only I?; (is. It has likewise

the advantage of being easily washed, as

the lining (which is wadded) is duly tied,

in with tapes, and being hooded,' is a

shelter to the patient against the wind.

The candlestick is ofmodern coutrivauce,

consisting ofa tube With a kind of bason

at the top of it, both of which are filled

with* water. Into this tube a rush-light is

placed, which, as it wastes in burning,

is raised up by the water, and kept al

ways at the same height , by which meaus

it is sufficiently near to the pannikiu

fixed iu a frame above it, to warm auy

liquid which it contains.

Obtervationt.

The want of some conveniences of this,

kind in country parishes, must have been

frequently noticed by those who are in

the habit of visiting the sick cottager or.

his family. Many a poor person has.

been prevented sitting up when it wait

advisable so to do, by not having any

tbiugto sit in hut a common chair, which

dues not afford the .-.import to he found

iu au easy chair, nor the warmth anil

comfort to be derived noma wrapping

flannel gown, aided by the lining of the

chair ; and when the weakness of a pa

tient has rendered a removal from the

bed almost impossible, the want of a

bed-ciwir has been ill supplied, by some

person supporting the patient during the

time of administering either medicine or

food. The difficulties which poor fami

lies experience iu obtaining a change of

bed-linen during sickness is veryobvi-,

ous; nor is it a irifliug inconvenience,

that out of a scanty pittance they are

sometimes compelled to keepa tire during

the night, when the stale of the patient

would not require it for warmth, and

when the heat of a candle, if they had

the means of supplying it properly, would

be sufficient for the purpose of warming

any liquid. If it should appear, upon

consideration, that these domestic com

forts of the sick poor may be provided in

any parish, at a very trifling expense, it

is not too much to hope, that this mode

of alleviating the sufferings of the sick,

and of accelerating their recovery, will

he adopted by other parishes.

IDEA OF A SELF-ACTIS'a PUMP. ,

Stn,— Iii your 139th Number you have

given another " Idea of a Sclf-actiug

(al'.ai Perpetual) Pump," by our old

Iriciid, Robinson Crusoe ; whom I trust

I shall not oli'end, when I declare that,

like Viator's, it is erroneous iu princi
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pie. I pledge myself, with your per

mission, to prove it so, in your next or

following Nnmber, and also to produce

a plan ofny own for a Perpetual Pump;

thereby giving to botli Viator and Robin

son Crusoe an opportunity of /Kny/nfuic

oJT, should they be so disposed, and

catch me tripping. 1 have for some time

l;ad the sketch by me, but, from various

circumstances, have been unable to ar

range it, fit for insertion in your valua

ble repository of mechanical facte and

projections.

I am, Sir,

Your obedient servant,

Montis, Junior.

The months March, May, July, and

August, contain one day and a half

each above a mean lunation ; and the

months April and June contain half a

day each more than a mean lunation ;

which differences altogethermake seven

days, therefore

Epact.. 22

20

29J)49(1

29J

TO FIND THE MOON'S AGE.

Sir,—The epact for the present year,

1626, is 22, 1. e. the moon's age at the

commencement of the year, in days.

'•' - EXAMPLE.

Let it be required to find the moon's

age on the 20th of September, 1826.

It is generally known that a mean

lunation, or the time from change to

change, consists of 29^ days, or, 59

half days nearly, therefore

Epact 22

January- 31

February 28

March 31

April 30 •

May '..31

June 30

July 31

August 31

September 20

285

2

59)570CU

531

2)39

19£ days,

moon's age, 20th of September, 1826.

The above work maybe much short

ened, thus : the months January and

February may be left out of the calcu-

htion, because the number of days

contained iu both mouths is 59, or

exactly two mean lunations.

19} days, moon's age, as

before.

Now, 360° + 29$ = 12° (rejecting

the fraction), the moon's mean daily

motion eastward iu her orbit, which,

48 1
in time, is 48 minutes, then — = -;

therefore, if we multiply the moon's

age by 4, and divide the product by 5,

we shall obtain the time of her south

ing

194 x 4 ,
5 hours, 36 minutes,

or the moon will pass the meridian at

the Royal Observatory at Greenwich,

on the 21st of September, at 36 minutes

past three o'clock in the morning.

We cannot pretend to say that this

result will agree with the Nautical Al

manack, but we may consider it suffi

ciently near for common purposes.

I am, Sir,

Your obedient servant,

Joseph Hall,

Teacher of Mathematics*

I Harpurhey.

ON heat. /

(For tke Mfchanict' Magntine.)

Sir,—Most of the notions that

have been promulgated respecting'

the nature and properties of heat,

seem to be so very unsatisfactory,

and so extremely irreconcileahle to

the laws of chemical and mechanical

philosophy, that the changes wrought

in its collection, and by its action,

would appear as inexplicable as the

operation of grr.vi.fy itself ; but I feel



14 OV HEAT.

confident that the operation nf the

matter of heat in its combinations

with, and separations from, other

bodies, will be found to be purely

chemical, and governed by the same

laws, or nearly so, as any other sim

ple substance, though its properties

remain unchanged when in union

with other matter.

1st. I consider heat to be a fluid

composed of material particles,

which are naturally deposited in the

pure state of fire by chemical action.

iidly. That heat cannot be fixed,

nor can it become a constituent part

of bodies without indicating its pre

sence to.a degree equal to its density.

3dly. That the term latent is not

applicable to heat, either in a pure

or combined state, as its presence is

always indicated to a degree equal to

Us density.

4lhly. That in all chemical changes

where heat is evolved, one substance,

at least, must have previously lost its

attraction of cohesion by the inter

position of heat, or, in other* words,

become fluid, and thereby a reservoir

for that matter which U parted with

only at the moment of union with

some other matter Tor which the

substance has greater affinity, and

the effecting of this new combination

is what, in common language, is

termed combustion.

5thly. That all bodies, whether

meuU, wood, stone, coals, or the

most inflammable material known,

even gunpowder, possess naturally

the same quantity of heat in the in

verse, ratio of their densities, neither

qf which is capable, whatever may

be their affinity, of adding to the

quantity evolved by their union with

fluids.

fithly. That fluids, and especially

elastic fluids, are the grand natural

repositories of heat, from whence all

the accumulated and concentrated

matter, or pure heat, termed fire, is

collected.

■ The basis nf inflammable sub

stances is inflammable gases, in a

fixed or solid state : this has been

produced by a deprivation of heat,

which the operations of nature are

oontinuallv effecting. For example,

in vegetable productions we are sup

plied with this necessarily concen

trated mutter in abundance; but

this matter, though it effects the de

position of heat, does uot in any de

gree add thereto ; it is only the cause

of heat being deposited in the pure

concentrated 3tate of fire, by the su

perior affinity that the oxygen of the

atmosphere has for the gases set at

liberty, whereby the oxygen, ou en

tering into the new combination,

gives up the cause of its elasticity,

viz. its heat, and becomes a part of

the compound of a non-elastic fluid ;

hence the deposited* fire, or concen

trated heat, is derived solely from

the oxygen undergoing the change.

Thus, on pure or uncoinbined

heat, termed fire, being applied to

any inflammable substance, as wood,

coals, &c. the gases contained in

these bodies immediately begin to

expand, and charge themselves with

the heat so applied ; when at liberty,

they are in a fit state to unite with.

the oxygen, which instantly flaws

and effects the combination alluded,

to above, by which its heat is depo

sited ; and as the accumulating fire

gives libcrtyto the gases more freely,

a greater quantity of oxvgen is con

sequently required, until it has ar

rived at its maximum of velocity and

intensity, which depends on the pu

rity of the material undergoing de

composition, the quantity of such

material, and the velocity of the

flow of oxygen, as occasioned by na

tural draft, arising from rarefication,

or excited by mechanical means.

That heat cannot be fixed, is suffi

ciently manifest from its properties,

for it is the cause of all fluidity and

elasticity ; by its power the particles

of many substances, however solid,

are divided and liquified. Charge

any substance in nature with heat,

and a corresponding degree of in

tensity will be exhibited ; and such

intensity, if the matter charged be a

fluid, may be decreased bv divisibi

lity to any degree ; but still its pre

sence will be indicated, as will pre

sently be shown ; hence the heat is

not lost, but become powerless, by-

division and the distance of its parti

cles, arising from combination and

expansion.

It maybe objected, that, from the

small quantity of oxygen in the com
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position of our atmosphere, so large

a quantity of heat cannot possibly be

collected ; to this I would reply, that

the quantity of heat in combination

is extremely threat, and the heat de

posited by the continual and in-

creajinsr union of the oxygen, has

not an immediate and adequate means

of escape, consequently it accumu

late* in u greater or less degree, in

proportion to the velocity ofevolution.

That the quantity of heat is ex

tremely large in gaseous bodies, is

easily demonstrated, by tracing solid

matter through the several changes,

until its arrival at the state of perma

nent elasticity, and marking the

great absorption that takes place,

from its increased rapacity for heat.

Thus, in -liquifying lib. of ice, at

32° temperature, it is necessary to

•htrt Mb. of water to 140°, to cause

the eifoct, when, on a mixture taking

place, tii.' ke is melted, hut the

whole is reduced to 32°, the tempe

rature of the previously concealed

mass, the excess beiug requisite to

its altered capacity, and is due to

its fluidity. Again, when water is

converted intoiteam, its capacity for

•heat is again increased, for water re

quires to be heated to about 1 IWP

to flash into steam instant aneously,

the whole of which heat it retains ;

though, by being allowed to expand

to 1WX) times its original bulk, it

indicates a temperature of only 212°.

But here, as in the former case, the

beat U' not lost, nor its properties

chanced ; its particles are only di

vided by expansion, and conse

quently cannot indicate the same

intensity. Hence we.may infer, that

the imperceptible vapour that daily

rises from the earth's surface absorbs

the same quantity of heat in volume,

though not in intensity, from the

rarefied slate at which it is produced,

M if heated in the state of water

to 11000.

A - ;iiu. in decomposing the vapour,

or separating the oxygen from the

hydrogen,its component parts.it is ne-

cessury to subject the particles to con

tact with the red-hot surface of iron,

when the oxygen becomes a fixed or

solid oxide, and deposits its previous

heat, from which, and the red-hot

metallic surface, the hydrogen i»

charged, and rendered a perma

nent elastic fluid. Thus is clearly

demonstrated the great quantity o'f

heat absorbed by elastic fluids.

As a further and practical proof,

we have only to refer to the manu

facture of gas, where the retorts and

their contents are subject to the most

intense heat, which is required to set

free the gases, by recharging those

that have become fixed and solid

from deprivation; -yet the giw pro

duced indicates nothing of the in

tensity of heat it has been subject to,

though it has it in combination ; this

is in consequence of the great ex

pansion it has undergone from a

solid state.

The operation of making pas is

nothing more than a transfer of heat

from the oxygen of the atmosphere

to the hydrogen set at liberty; or,

In other wows, it is merely an ex

pansion of one hotly, and condensa

tion of the other, occasioned l>v the

transfer of the cause of their elasti

city, and which is universally the

case, in a greater or less degree,

where tire is produced, the fire being

merely the heat temporarily depo

sited during the transfer.

I am, Sir, yonn, *c.

*»*.••*•.

(To be continued.)

NEW PATENTS.

John BiHingham, of Norfolk -street,

Strand, civil engineer ; for an improve

ment or improvements iii the construc

tion of cooking apparatus. Datcil April

18, 1H2G.—TV, < i mouths to enrol spe

cification.

James Jtowbotham, of Great Surrey-

street, Blnckfriars-road, Surrey, hat-

mannfactnrer, and Robert Lloyd, of

No. 71 , Strand ; for a certain method of

preparing, lorua'ug, unitinit, combining,

and putting together, certain materials,

>-iii-i:'iirr>, or thing* , for the purpose »t"

in-ill- made into hats, caps, bonnets,

cloaks, coats, trousers, and for wearing

apparel in general, and various other

purposes. Dated April 18, 1816.—Six

uiouthsv
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TO OtJXb HEADERS AND CORRESPONDENTS.

The two articles, one by J. C. E., describing a Mercurial Vacuum Engine ; and the

other by "An Inquirer," containing a Plan of a New Two-wheeled Carriage, would

hare been inserted before now, but that the drawings illustrative thereof hare been

lost or mislaid since they were given out of the Editor'! hands to be engraved. If we

are favoured with other copies of the drawings, these communications shall not

be denied their claim to an early place.

The following articles (among others) are in the hands of the Engraver, and shall

appear in succession in our present Volume :—Improvement on the Cycloidial

Chock, by H. Frampton—New Plan of Working Ships' Pumps, by ditto—Short

Method of Training Guns on board Ship, by Lieutenant Higginson, R.N.—Im

provement on Gun Quoins for Use on Ship-board, by ditto—Description of the

Russian Modes of Heating Houses, by A. W.—Acccunt of a Self- Acting Horizontal

Mill for Pumping Water, used for many years in the South of Scotland, by J.

Gladstone—On Air Stoves, by M. Saul—Plan of a Vacuum Power Engine, by R.

Crusoe—Description of a cheap Substitute for tlie Bellows Biow-plpe, "by G. Dakin—

Application of Mr. Brown's (query, Mr. Cecil's) Gas Vacuum Engine to the pro

pelling of Boats, by J. A. Whitfield—Plan for Crushing Bones for Manure, by ditto

—Plan for Regulating Chronometers, by W. Crosbie—Description of Mr. Hayter's

Perspective Tripod—Plan of a Rotatory Steam Engiue, by H. C 11.

Communications have been received from—T. M. B.—H. C.—Diamond—Monitor

-An Old Stager—F. F.—D. X.—A well-wisher—Pharfrus—W. Simpson—N. Smith

-Tubiil Cain.

A Supplement, containing Preface, Titles, and Index, to Vol. V., will be pub

lished oil the 1st of next Month.

Advertisements for the Covers of the Monthly Parts must be sent to the

Publishers before the 20th of each month.

Communications (post paid) to be addressed to the Editor, at the Publishers',

KNIGHT and LACEY, 55, Paternoster-row, London.

Printed by MILLS, JOWETT, and MILLS (late BENSLEV), Bolt-court, Fleet-street.
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18 TURNING—IMPROVEMENT ON THR CYCLOIDAL CHUCK.

The following is a chuck I have

invented for holding boxes, or other

short work, which, 1 think, may com

pete with Mr- Speers :—

fig. 3 exhibits a.front view of it ; it is

TURNING IMPROVEMENT ON THE

CYCLOIDAL CHUCK.

Sir,—I wish some person who has

a square chuck (I do not incuu u

square hole chuck) would favour
square hole chuck) would tavour •*■- f lWck

B&KirSsscS; i£te»-*-- *—
the method taken to give a slow mo- <"»■

tion to a rose-engine. The method A is a square hole, and level at bottom,

I use, is to place an endless screw on au inch deep, more or less.

the arbor of the first pulley, which BB arc tw0 p-ieces an iuch thick, or

works in a pinion of eight leaves, on sumcielUiy thick lo be level with thesur-

the arbor of which is another endless

screw, which works in another pi

nion of eight, on the mandril ; but

this mode is not slow enough—a

pinion of 24 would be better. If

we leave out five teeth at each of

four places in the first or fixed

wheel, and place as many teeth on

the plate to which it is fixed, oppo

site the same places, and at such a

distance from it as to take into the

teeth of the second, on the outside,

when it passes the blank places in

the first, the figure will be of a ser

pentine form. 'Fig. I will illustrate

my meaning. *

It is proper to observe, that these

teeth should just let the wheel, No. 2,

be free from them before it takes the

teeth of the first; and vice versa. ^ But

if there were no more lhan six single

teeth, standing at equal distances on

the first, and two or three teeth at a

place opposite the blanks, as above,

the figure produced would be like

fig. 2, or something similar to it.

For the first figure I mentioned, I

would fix a 96-toothed wheel on the

puppet, to turn a pinion of 12 leaves

for a second ; on the arbor of which

place another 96, to turn a pinion

of 16, carrying the chuck. This

will cause the chuck to revolve 4rf

times to the mandril's once, and, of

course, there will be as many turns

in the figure. For different numbers

of turns, the numbers of Hie pi

nions, or small wheels, mtfst be va

ried as circumstances direct. This

chuck will decorate a box or watch-

case in much less time than the ec

centric, as it will do as much at one

revolution of the mandril as the other

will at 48, &c. j and the figures may

he varied by altering the radius and

eccentricity, as in the other.

face of the chuck when put into it; across

the ends of them are cut rabbets a quar

ter of an inch wide, and so deep as to

admit the plates CC to slide on them, to

hold them down close to the bottom of

the square hole. These plates have two

slits in them, through which two screws

pass to hold them firm to the face of the

chuck, ami keep the pieces, BB, in their

places ; which slits allow the plates to

slide back when you exchange the pieces,

BB, for a different size, as you must

have two-or three pair of them, as they

cannot be screwed more than an inch

closer together ; for that is the Use of the

screws at the sides, DD, which also adjust

the work to the centre at A, one way, as

the form of the pieces do the other.

The pieces BB are of the Shape repre

sented in fig.'4, and CC are like fig. 5.

If the square hole should be too deep, a

tound back -board; something less than

the work, may be put in first. And if

some round blocks he turned, of two, or

two inches and a half thick, and one of

them -put into this chuck and screwed

tight, it' will serve to rlapabox or cover

on, to do any thing to the outside of it,

aud preclude the uccessity of a greater

number of chucks.

I never saw an engine-lathe, or

engines for a lathe, till I made them

for my own use (except an oval

chuck); but I should be much

obliged to any person who would

send a drawing and description of

the following, to he inserted in your

Magazine, viz —the Sliding Rest,

Segment, and Rose Engines ; Chuck

for Turning Squares, Universal

Chuck, Running Center Chuck,

nnd Rigljt Line Chuck ; and that

they would say, also, whether the

Segment Engine describes circles

complete.
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The following is a description of

•.Segment Engine I invented for

my own use ;—First, on the mandril

is screwed a chuck, with a screw and

slider, as in the eccentric chuck ; on

the centre of the slide projects a

round and polished pin, 3-8ths of an

inch high, which, by turning the

screw backwards, may be set out to

an inch from the centre, more or

less, as may be required, according

as the segment desired may be

greater or less. On the slide screw

is a small round plate, divided into

ten equal parts, and the screw is ten

tarns in the inch, which, by the help

of the plate, and a small point on

the chuck, divides the inch into 100

equal parts, 96 of which I make

equal to a circle ; so that if the screw

be turned backwards nine turns and

six-tenths, the engine describes a

complete circle ; consequently, the

number of turns and parts gives ex

actly the measure of the desired arc.

A block of wood is fixed to the face

of the puppet, sufficiently thick to

be flush with the face of the chuck,

only the pin projects beyond it. On

this block is placed a rack, as re

presented in fig. 6, in the slit of

which the pin moves; this rack

turns on a screw, by which it is fas

tened to the block, and its teeth

turn a toothed-wheel moving on a

pin, the teeth of which are two less

in number than those of the rack.

On this is fixed an! eccentric chuck,

which screws out either way, forward

or backward.

I have since invented an engine

which turns circles, segments, or

right lines, at pleasure, at any part

of the work, and in any direction.

I, however, defer the description till

I write agJin. I know not what

means are made use of for dividing

mathematical instruments, but I have

contrived two engines that will di

vide, one right lines, the other cir

cles, in any required number of parts,

equal or unequal, with the greatest

accuracy and despatch.

To return to my improvement on

the cycloidal chuck : it will be pro

per to have seven pair of wheels,

viz.—two of 96, two of 48, two of

32, two of 24, two of 16, two of 12,

and two of 8 teeth each ; and then I

would recommend to fix a 96- toothed

one on the puppet, in the manner

your Correspondent recommends ;

and the other 96 for a third wheel ;

the second and fourth to be changed

as occasion requires. But as the se

cond is easiest changed, I should

think it best to change that only,

when that will give the required

number of turns. The following

table will show the number of turns

to be obtained by any combinations

of these numbers :—

Second. Fourth. Turin.

48 48 4

32 - 6

24 — ..." 8

16 _ 12

12 - 16

8 — 24

32 32 9

24 — 12

16 - 18

12 — 24

8 — 36

24 24 16

16 - 24

12 — 32

8 — 48

16 16 36

12 — 48

8 — 72

12 12 C4

8 — 96

8.../. 8 144

These wheels are to be toothed,

so that any of them will work well

with any of the other. If your Cor

respondent will give this a trial, I

think he may safely compare it to the

kaleidoscope for variety, if he varies

the radius and eccentricity also,

through all the varieties to be ob

tained by that means.

I am, Sir,

Yours respectfully,

H. Fbampton.

CL'
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MR. CttEVERTON's HEW GAS POWER-ENGINE.

MR. CHEVERTON'S NEW GAS

TOWER-ENGINE.

(To the Editor of Ike Mechtmia' Magazini.)

[CONTINUED FROM PAGE 9.]

Safety of the Engine.

2. The second particular under

tills head refers to the liability of

tile engine to explode. It will be

proper to view this part of the sub

ject in. connexion with the steam-

engine, not only because it_ will

enable us to form a correct estimate

of the comparative .liability of the

two engines to explode, but it will

afford a preparatory insight into the

nature of the securities which ought

to be adopted, and impress the ne

cessity of resorting to other means

for protection thin whathave hitherto

been employed. ... # .

Nothing would be more simple,

or more removed from casualty, than

the prevention of explosion, pro

vided dependence could be placed on

the original strength, of yessels con

tinuing always the same; boilers

could then be made equally free

from danger, whether Containing

high or low pressure steam, and the

safety-valve would become in reality

what its name imports. Now, though

it is so obvious that_ this proviso is,

in most cases, inadmissible, yet some

vague idea to the contrary must be

entertained, or the unlimited confi

dence rested on that contrivance is

altogether unaccountaWe. The name

may have misled—it is properly a

regulation-valve; that is its direct

and necessary effect, but safety is

only an incidental and contingent

result. A standard of strength is set

up, and the safety-valve effectually

regulates the maximum force of the

steam to that point. Left to itself,

it is an infallible check to the further

increase of its strength, but it has

no relation to the decreasing strength

of the boiler. It is assumed or hoped

that the latter will not descend to the

same point. The standard of strength

continues constant, but the diminu

tion may go on till they meet for

any thing in this contrivance to pre

vent it ; hence safety ultimately de

pends on a variety ol considerations,

and too often on that of expense.

It frequently happens that this ob

servation accompanies the account of

the bursting of a steam-boiler, that

another was being constructed at

the time. —What has beeh said

equally applies to Mr. Perkins's con

trivance of a bursting globe, and to

the fusible plug. They are alike

nugatory with the safety-valve, in

respect to the particular adverted

to. They have their uses, and

most important ones, to which it is

not denied that they are fully ade

quate, but they have a reference only

to the force of expansion, and not

to the capability of resistance. This

is slowly but constantly being un

dermined, and in danger of being

rapidly reduced. There is a fear of

deposits causing the metal to hum—

of inattention to the water-line oc

casioning the iron to be heated to

the degree required for the produc

tion of hydrogen gas, and to the in

flammation of which must doubtless

be attributed the more tremendous

explosions—those are the hazards.

There is a certain and unceasing

erosion of the metal by the action

of the fire, and an increasingly de

structive effect on the cohesive force

of what remains ; but, above all,

there is the mischief arising from

the unequal expansion of the metal

on its opposite sides, occasioned by

one having the temperature of the

water and the other being exposed

to the most intense heat. What can,

be expected from a difference of

many hundred degrees* between the

temperature of the two surfaces of

a boiler made of thick and frangible

metal, but that the inside will be

rent in numberless minute fissures,

a few of which, taking the lead, will

terminate in a fracture. Even in

the case of thinner and tougher

metal, the grain must be strained or

ruptured afresh with every lighting

of the fire. In vain do we, to fly

" This may be allowed without sup

posing the builer to be at a heat at all

appi'oachiug that of the fire.
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other evils, seek forsecuriiy in thick

ness of metal for the difference of

temperature, and the resulting mis

chief is thereby augmented. Hence

the reason why the large and thick

evaporating -pans so often crack,

though open, and consequently sub

ject to no pressure but what arises

from the weight of the substances

which they contain : the effect is

generally ascribed, I believe, to this

hut and certainly inadequate cause.

Hence, also, the great difficulties

which Mr. Perkins has had to en

counter in respect to bis generator :

he sought for strength in substance,

and was foiled ; he has found it, I

believe, in thinner metal, but of

irreat tenacity. His best security,

however, is in his peculiar and ad

mirable method of* producing steam,

by which the bursting of the gene

rator has no other consequence than

inconvenience and expense. The

subtle agency of caloric is probably

exercised with deteriorating effect on

the strength of metals, in other ways

than those with which we are ac

quainted. Where there is accumu

lation, difficulty of transmission, and

proximity of very different inten

sities, other effects than what me

chanically arise from unequal expan

sion, and having some analogy to or

connexion with electricity, may well

be conceived from such a state of

tilings ; and certain it is that agent is

developed.

Now all these inconveniences and

sources of danger ure avoided in the

new engine—no intense heat is re

quired ; and, what is of equal im

portance, no intense heat is imme

diately applied. Caloric is imparted

through a medium, and though in a

diffused form, the abundant store

which is every where present, the

facility of communication, and the

extensive surface of the generator,

are circumstances which more than

make up for its want of concen

tration, by the celerity with which

the required quantity is afforded.

On the other hand, it is very pro

bable that sources of danger peculiar

to the case will have to be encoun

tered, but happily they are of a mure

manageable character. They arise

from the chemical action of the gas

or liquid on the vessels, ami by clie- •

roieal means it may be counteracted ;

at least there is a wide field open for

the attempt : but, from the agency

of electricity may probably be derived

the most efficient aid. The admi

rably ingenious method devised by

Sir H. Davy, for the protection of

the copper' sheathing of ships' bot

toms from the corrosive action of

sea water, muy perhaps be employed

in this case with, the most complete

success. I am not aware whether

this application of that most efficient

and beautifully simple contrivance

has attracted his attention. It will,

however, be assumed that no liquid,

metal, composition of metal, che

mical or electrical means can be

found, through the use of which

a ilme deteriorating effect on the

strength of the vessels can be avoided.

Should it be otherwise, still it would

be proper to adopt the precautious

which will now be proposed.

What is the nature of a safely-

valve i It is a weak place in a vessel,

which, first giving way, prevents an

entire explosion uy the permission

of a partial one, and this being of

trilling extent, it is accompanied

with no bad consequences. How

obvious, then, that it ought not to

continue of the same strength if the

vessel does not : to say the least,

the decrease should be proportional.

Instead, therefore, of enabling the

weak place to oppose, under every

circumstance, precisely the same re

sistance, by the invariable pressure

of a weight, it ought to make an in

tegrant part of the vessel, and be

alike subject to all the casualties or

increasing operations which affect

its strength. Hence this safety vent

(as I shall take the liberty of calling

it) will not possess a regulating cha

racter. The two purposes are in

compatible in one contrivance, and

should be accomplished by separate

means. In the steam-engine, the

steelyard (or safety) valve should be

retained, both as a convenient mode

of equalizing the intensity of force,

and as an immediate check on tluil

source of danger ; but in the gas-

engine it is inadmissible. The regit-'

l'ation of the intensity of force musft

and can be. idcntillea with the rcgu
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lation of the production of power.*

The contrivance for security being

thus divested of its embarrassing du

plex character, the proportion be

tween its capability of resistance

and that of the vessel, may be very

different in the case of the safety-

vent, from what has obtained with

the safety-valve. In the latter case,

the proportion is at first between 10

and 20 to 1 in favour of the vessel.

This is to cover, at a venture, all

subsequent reductions of its strength.

The resistance of the valve continu

ing at unity, the ratio, or measure

of safety, is always lessening, conse

quently the vessel becomes more and

more dangerous the longer it is in

■use ; and without giving any indica

tion of its progress, it gradually ap

proaches to the verge of an explo

sion. But with a safety-vent, the

proportion may, with propriety, be

as 2 to l,f for it will never be less

than it was at first. I have said that,

in order to ensure this result, there

should be at least a proportional de

crease in regard to the vessel and its

safety-vent, of their respective capa

bilities of resistance. It would be

better, however, so to provide, that

the diminution should proceed by

equal decrements ; consequently the

vessel will become more and more

safe the longer it is in use—that is,

the ratio of their strengths will in

crease in favour of the vessel. This

is of easy contrivance, in respect to

the generator. It is only to make

one of the tubes of half the strength

of the other. Suppose it to be capa-

We of resisting, at first, a pressure

equal to 500 atmospheres, all the

others 1000 atmospheres, and the

usual working pressure to be equal

* In the steam- engine there is a three

fold regulation, of the production of

power hy Mr. Murray's damper, of the

intcusity of force by the steelyard-valve,

and of its admittance to the' resistance

hy the throttle-valve. With a safety-

vent the invention would be more com

plete ^overy operation would then have

its check.

t It is scarcely necessary to remark,

that this is not the proportion between

the strength of the vessel and the work

ing pressure, as iu the case of the safety-

valve.

to 100 atmospheres. The original

proportion between the. weak place

and the vessel is as 2 to 1 ; but at the

time of its giving way under the or

dinary elastic force ot the gas, it will

be as 6 to 1 . Allow of an occasional

increase of power to double the usual

amount, and if a rupture then takes

place, the proportion will be as 3j to

1 . Thus, instead of making the dif

ference so very great, when every

thing is new and trustworthy, I would

propose that it should be inconsider

able at first, and be made to increase

with the frailty of the vessel. These

proportions will be thought greater

than need be, if the definitive nature

(it may be said, the infallible cha

racter) of the security is considered,

as also the peculiar construction of

the generator. Cor as to this last

respect, if, by some unaccountable

negligence, the/e should be defects

in the tubes, so considerable that

some of them should happen to be

weaker than the safety-vent, the

weakest would go first, and answer

the same purpose. To secure a cer

tainty as to the ratio, it should be a

peremptory rule, that there shall be

an entire set of new tubes, in case of

the safety-vent being burst, whether

in consequence of a gradual dete

rioration, or of an accidental increase

of force. It may be thus ruled in,

case of the rupture of a faulty tube,

but there is not the same necessity.

From what has been said, it will

be seen that, by this contrivance,

every possible source of danger is

met and obviated, so far as the ge

nerator is concerned j and which ves

sel, it will be remembered, is the

only one which requires to be made

thin, or which is peculiarly exposed

to injury. The others should be made

so immensely strong, as to excite uo

greater apprehension of their giving

way, than is now entertained in re

gard to the cylinder of the stcain-

engine. If Mr. Perkins has succeeded

in compressing water with a force

equal to the pressure of 2000 atmo

spheres, they may, before being put

into use, be proved up to that point,

which would exceed by twenty times

the resistance which tli'ey would have

to exert. The utility of tfiis proof

would be to detect flaws, and to try
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the tightness of the joint', rather

than tie entire strength of the ves

sels. 1 have in another place admit

ted the possibility of the cohesive

force of thick metal being gradually

destroyed by the gas or vapour*, of

the liquid employed. Not to be

wholly without a' warning on this

head, I would propose, that two

plates, of the same metal as the

gasometer, having the same area of

resistance, but of"only half its thick

ness, should be securely joined to

gether, with an interval between

them of one-sixteenth of an inch.

This space should communicate by a

very ^mall aperture with the gene

rator or gasometer, and be loosely

packed with some absorbent sub

stance, on which the liquid employed

has no effect. The plates being ex

posed to the temperature of the at

mosphere, the packing would be

kept constantly moist with the li

quid, thus sufficiently subjecting

them to its deteriorating action ; at

the same time, alternate condensa

tion' and evolution of gas could be

effected to so little amount, and

would proceed so tardily, as to occa

sion no hurtful influence on the ope

rations of the engine. This safety

contrivance would, of course, ex

plode before the gasometer, and in

quite a harmless manner. The effect

would be similar to the bursting of

a cannon by the freezing of water

confined in its bore, or like the rup

ture of Mr. Perkins's generator. It

would not be proper to give it a tubu

lar form in this instance ; for though

made equal to the strength of the

gasometer, the greater thinness of

metal would occasion its deteriora

tion to proceed with too great rela

tive rapidity. This sort of safety-

vent may be placed at tlie bottom of

the alternator, and made to commu

nicate with the generator by one of

its tubes, lengthened for that pur-

• By this word, 1 mean that state of

extreme comminution which, without

rendering particles invisible, enables

them transitorily to float in any atmo

sphere. It would be well if ihc term

wan restricted to its popular meaning,

and used in this sense in chemistry,

otherwise we hare a phenomenon with

out a name.

pose. The packing would be dis

pensed with, and being always full

of the liquid, it would be subjected

to a trial yet more severe.

I am, Sir,

Your obedient servant,

Benj. Chbvjjrtox.

Kiugsdowti, Bristol.

[To be continued.)

MEASURING THE CONTENTS OF

CYLINDRICAL VESSELS.

Sir,—I perceive 1 have been antici

pated by VV. T. R. (a Blue), page 351,

vol. v., respecting the measurement of

cylindrical vessels ; but, though he lias

given thefractional multiplier required,

he has not given the method of finding

it ; neither has he giveu the divisor by

which the same results may be obtained

as by tlie multiplier. Under these cir

cumstances, Sir, I leave it to your

judgment whether it may not be proper

to insert my communication.

I am, Sir,

Your very obedient servant,

T. S +,Jun.

The following is the method adopted

by T. S. : —

If the radius of a circle be ,5, and

the circumference 3,1416, then 3,1416

x ,5 x ,5 = ,7854, which is the multi

plier fur finding the superficial content

of a circle in square inches.

Then, as the imperial gallon con

tains 2/7,274 cubic inches, ,7854 -s-

277,274 -= ,00283257716, -r the multi

plier sought ; ,002832, however, will

be sufficiently accurate for all practical

purposes.

Now, supposing we take the same

ejample as that cited by your Corre

spondent, then, accordiug to the rule

giten by him, 21,5 x 21,5 x 76,25 x

,002832=99,818265 «=99 gallons, 3qts.

Opiut, 2 gills, ,184 + imperial measure,

which is equal to 119 gallons, 3 quarts,

0 piut, 2 gills, 83 uf the old measure,

the imperial being one-fifth larger.

There is another method, addsT. S.,

by which the contents of cylindrical

vessels iu imperial gallons may be

ascertained, which is, by rimliuj a

divisor which will give the same result,

and with equal facility. It is thus

obtained : 277,274 +-,7854 = 353,036 + .

Then 21,5 x 21,5 x 76,25 = 35246,5625

+353,036 = 99 gallons, 3 quarts, 0 pint,

2 gills i . ..
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HORIZONTAL WINDMILL, FOR PUMPING WATER.
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Sin,—This Mill was erected in the

south of Scotland, al>out the year

1810, for pumping water off a low

piece of ground, which iu rainy wea

ther was mostly covered wiili water,

and haiiig a considerable distance

from any house, it was so constructed

that it would act itself, with the ex

ception of a person giving it oil daily.

Deteriptlon.

Fig. 1 represents an elevation of the

mill ; fit;. 2 a ground plan.

AAAAA, wood framing, bound toge

ther at the cornel-!! with iron kuees,

made Fast to the stone-work.

I.KIlii, anus fixed to the -haft with

iron dandies ; at their extremities, ire

biifilie.< to receive the v> ir_ -.

C, two wheel*, for conreying the mo

tion to the cranks.

D, a large vane, to tun* round with

the wind ; it is made fast to an iron .shaft,

and at the bottom of the "haft is a bevel

wheel, which only turns when the

wind changes, along with the vane.

The wing F Wing set fair to the wind,

is carried round along with the other

three; and by the time it arrives at C,

goes edgeway against it : the wings turn

half round their axis for once of the shaft.

This motion is derived from the pinion,

hhlik, working into the wheel E.

The wings are composed of a number

of thin pieces of deal, turning upon cen

tres (the same as window-blinds), which

open and shut by a rod uassing through

the centre of the wing gudgeon. This

rod is moved up and down by a piece «f

wood, I, floating in (he water to he

pumped; when the water Is all raised,

it falls to the bottom, and palls down the

lever, K, lifts the sliding-box, L, which

the rod Is fixed to, and so opens the

shutter, when the mill will stop.

Krom whatever point the wind blows,

the vaiie will always turn the wings fair

for it, and the shutter will always shut

when there is witter to pump.

This mill answered the purpose

that it was erected for, and seldom
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■went wrong, though exposed to all

weathers, and raised a deal of water.

Mills made on this principle would

be very serviceable in many situa

tions, where other powers cannot be

bad without considerable expense.

I remain, Sir,

Yours respectfully,

J. Gladstone.

Lcinan-street.

NEW GUN-CARRIAOE TRUCK.

Sin,—The new discoveries conti

nually making for destroying the

human race, although contrary to

the dictates of humanity, are no less

sanctioned by self-preservati6ii, by

enabling us more effectually to de

feat our enemies. The following

sketches and descriptions inserted in

your scientific Magazine, may tend

to effect the above purpose. If by a

simple method (although long in de

tail) three shot in lieu of two can be

discharged in a given time, the pow«r

of resistance is increased one-third ;

and this, I think, may be effected

by a temporary fifth gun-carriage

truck, applied transversely to guns,

more particularly on board of ship.

The present mode of training

heavy guns to any object, is not only

laborious,- but extremely unsteady

and uncertain,—dragging the gun

by tackle-falls, and the jerking aid

of haudspikes and iron crow- bars,

to the great injury of the deck ;

the hooking, unhooking, aud over

hauling these tackle-falls, greatly re

tard the operation of firing, and

make it difficult to take a correct

aim, unless at close quarters, which

the French do not like, aud, if pos

sible, endeavour to avoid.

The weather guage has its advan

tages as well as its disadvantages ; the

former, in keeping clear of smoke,

and consequently enabling you more

easily to distinguish your enemy ;

the latter, in not at all times ena

bling you to open your lower deck

ports.

The lee gait^e has its disadvan

tages, as before cited, and also in

'renderim.itmore laborious, ami con

sequently requiring more hands oc-

casionalfy to work the guns, against

hill, if I may so term it, the ship

heeling over to the other side. It

is here where the transverse truck,

which I propose, would be chiefly

useful.

To have the decks as clear as

possible, in time of action, of all

disposable paraphernalia, and the

training of the guns made easy, and

nearly as possible with perfect se

curity, if to be accomplished by

simple means, is certainly very de

sirable—the trial is worth the very

trifling expense. One good precise

aim, with increased celerity, is worth

twenty random shots on the old

plan.

1 am, Sir,

Your humble servant,

G. M. H n, R.N.

 

Description.

Fig. 1. D is a crow-bar, always placed

to each gun, such bar being made to vary

hut little from its present form in use,

excepting being maile perfectly circular

on that part where the truck, K, is to

ship on aud traverse, with a shoulder to

keep it in place, and a linch-pin on the

oilier side; the fornr of the bar being

such as to ship and unship the tiuck

at pleasure ; the bar may he iipplied to

any of the usual purposes required. To

lift the after gun-carriage trucks half an

inch from off the deck, place the claw of

your bar underneath the centre of the

axle; the truck, D, then beomes the

lever point, aud the shorter you can

make your fulcrum from tht weight you
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io raise, tte greater your lever

power. The pressure (1 should think)

of two men 01: this lever will lift the two

after-trucks clean off the deck, and bring

the whole weight of the after-part of the

gon on the transverse'' truck, D—the

gun is then nearly ou a pivot ; have a

short hook- rope on each side of the ex

treme after- part of the gnu-carriage, and

two or three men could train the gun

steadily and truly to the object required.

When obtained, remove your lever in

stantly, as the gun is then on its proper

trucks for the recoil ; with this you need

uot the jerking training of handspikes,

and tackle-fall purchase, which in hook

ing, unhooking, and overhauling, takes

time, ami is greatly in the way, in the

hurry and bustle of action.

ANOTHER METHOD.—Fig. 2. AA re

present the after-axle of. a gun-car

riage ; 1111, the two trucks ; and C, the

transverse truck, half an inch clear of

the duck ; form a dovetail groove in the

after-part of the axle, leaving a ledge on

the upper part of it ; then have an irmi

piece formed, with a projecting axle

from it . lower extremity, for the truck ;

this iron piece fitting into the dovetail

groove of the axle, so as to slide freely

within the axle groove, leaving a space

(as shown by the dark space in the nxle)

clrar between the up;>cr ledge of the

axle, and the upper part of the sliding

transverse truck iron piece, as in this

space (shown by the shading of it) you

ship your crow-bar, or handspike lever,

by which pressure you force down the

transverse truck, and raise the after-

part ('if the gun-carriage, and thus, as

in the mode of fig. 1, neutralize the two

after-trucks. With this lever you have a

powerful force iu aiding the training, in

addition to the hook-ropes; for at the

same time that the men retain the

pressure on the lever, they can add their

force to training, without fear of dis

placing the lever, if the upper part of

the groove in the axle be made snfli-

rini'.ly deep, and the ilidtiig-iruD iuarle

to project beyond the surface of the axle,

with a perpendicular projecliim from its

upper end, thus [J, for the lever power

to rest in ; and with so long a lever as

the crow-bar will form, from the extreme

cod of the gun, I think the power would

be sufficiently great for training, that it

would not even require the side nook-

ropes to be used. «

Another method may he applied in

stead of the groove, as in tig. 2, by

means of un iron bar, as in fig. 3, ap

plied at pleasure, bolted through at each

extreme end of the after-part of the

check of the gun-carriage ; in the centre

part of this bar (it being made of a

greater substance in the centre) have a

square orifice cut through, and apiece

of iron for sliding easily within it, with

a projecting axle at its lower extremity

for the transverse truck, wi'h a horned

projection, ;is represented on the upper

part of the Fliding-piece, made to screw

off iind on, for the facility of shipping

and unshipping the machinery; then

form an orifice in the axle of your gun-

carriage for the entrance of your lever,

resting it within the horned projection

of your slidiug-piece, and it will pro

duce the effect as before-mentioned—

depressing the transverse truck, and

raising the gun-carriage. To the ma

chinery of either fig. '2 or 3, it will be ne

cessary to have a spring to return the

truck to its proper position, and there

keep il. After its required purpose is ef

fected, it may be thrown up by hand

with a slight catch, but this would not

he so certain ; and if not clear of the

deck «t the recoil, all would be torn off.

For the iron eye-bolt affixed to the

centre of the after-axle, for hooking on

a tackle for running in the gun, wheu

necessary, may be substituted a span-

rope, with an iron groimnet.
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Sin,—I have a patent corn-mill

(one strong man power), which I

much wish to work on 11. II. 's plan

(No. 1 13, vol. v.) ; but his is olijee-

tionalile, on account of noise, my

mill licincf in a private house : I also

wish to lie able to shift the wings or

arms, leaving only the perpendicular

shaft standing. Now, I would wil

lingly present n guinea to any me

chanic who would produce me a

model whirh shall answer my pur

pose. The mill is now in a lott in

the roof, with H. H.'s perpendicular
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shaft B.attaclied to it, but my inge

nuity can get no further.

I remain, Sir,

Yours respectfully,

W. W. H.

INCREASE OF HEAT IN DESCEND1NO

INTO THE EARTH.

The increase of temperature in

coal mines in proportion to their

depth, is a fact familiar to every

person who has had occasion to fre

quent them. The cause of this has

been the subject of much specula

tion ; one class of writers ascribing

it to the existence of some great

source of heat in the interior of the

earth ; and another to the decompo

sition of pyrites, which abounds in

coal and the accompanying strata,

and which is known to produce, when

decomposed, actual combustion. The

following explanation of the pheno

menon, given by Mr. Matthew Mil

lar in the Memoirs of the Wernerian

Natural History, appears to us, how

ever, a great deal more simple and

satisfactory:—

" In every mine, with the excep

tion of a few, which are level-free,

the ventilation is carried on by-

causing the air at the surface to de

scend, and traverse the works, and

then ascend. Now, it is evident, that

if a portion of air from the surface

be_ carried down to the bottom of the

mine, it will be condensed in pro

portion to the depth of the mine,

and, in consequence of this con

densation, will become heated, and

the degree of heat will of course be

in proportion to the depth of the

mine. The air thus heated traverses

the works, and imparts its heat to

the strata; it then ascends, and is

succeeded by a fresh portion of air

from the surface, which in the same

way becomes heated, and imparts its

heat to the strata, aud they, in turn,

communicate it all around. Thus,

in a long course of working in a deep

mine, the air at the bottom is heated,

and also the rocks to a considerable

depth ; aud when the working cease*,

the mine takes a long time to lose its

temperature; and this is found to lie

the case particularly when the mine

becomes, full of water, the water

being found at first of a high tempe

rature, and gradually to lose its heat,

which is in consequence of the strata

imparting theirs to the water ; aud

as soon as they have given out all

their heat, the water indicates the

mean temperature nearly of the

place.

" The reverse takes place in an

old mine when reworked; in that

case, the temperature rises gradually

as the working coutinues : and in

those mines which are not worked,

but in which the ventilation still

goes on, I believe it will be found

that they do not lose more of their

temperature than can be placed to

the abstraction of the other causes

of heat in working mines, such as

that produced by the men and the

lights.

" The exact quantity ofheat given

out by air in proportion to its con

densation, it is difficult to ascertain ;

but every day's experience proves it

to be very considerable ; and,. I be

lieve, this, added to the other obvious

sources of heat in mines in a state

of working, will be found sufficient

to account for their high tempera
ture." r

CAUTCHOUC MOULDS.

SiR,-Cautchouc is said tohe elastic,

strong, and adhesive on the surfaces ;

the water passes through it slowly,

and it will keep in the state here de

scribed for several months. These

properties show that it is particularly

well adapted for enclosing any flat

piece of work that is to be cast in

plaster of Paris or other cement.

By cutting the cantchouc into slips

of various sizes, it would thus servo

as a permanent wrapper, and be an

improvement, I conceive, upon the

method now in general use, of bat

tering out a lump of clay to the size

required, which operation is, from

obvious reasons, obliged to be re

peated almost every time a mould is

cast.

1 am, Sir,

Yours respectfully,

T— T-%

Terra Incognita. ' .
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HOW TO ASCRRTAIN THE SHAPE OF

TEETH IN WHEELS.

Sir,—If the following method of

ascertaining the exact shape of teeth

in wheels, either for mill-work or

clock-work, should he thought use

ful, your insertion of the same in

the Mechanics' Magazine will oblige

the undersigned, who has proved it

of advantage in mill-work. It may

possibly be nothing new to many,

but, being so to myself, I was willing

to forward it, believing there may

be some who do not know so good a

method.

I am, Sir,

Yours most respectfully,

Wm. Sauxdeiis.

ShiHingford, Oxon.

For two wheels, say a spur-wheel of

eight feet, and a nut 20 inches dia

meter (though it matters not of what

diameter), take a piece of three-quar-

tera board, sufficient for four or live

cogs. In the case of the nut fix a

bit of wire for a centre, then make

a cuckold with three nails drove

through a piece of board, and, hav

ing made a hole for the centre in a

bench or on a plank, lay it down,

and fix the cuckold so.;is to describe

the pitch-line on the board when

moved forward ; it should then be

worked off true to line and square

with the plane, and, when that is

done, it should be put down again,

and a piece of tin tacked on to

extend beyond the pilch-line rather

mors than it is intended the cogs

shall exceed it in length. Turn it

again, and strike the pitch-line on

the tin ; then provide for the spur-

wheel in the same way. When both

are done, take the pieces of tin off

carefully, that they may be put down

exactly in the same places when

wanted. Now place the two centres

or wheels on the bench, or on a plank,

so that the pitch-lines shall come

nearly in contact. To connect these,

take two strips of thin tin, eight or ten

inches long, and rather less than half

the thickness of the hoard in width,

and nail them on the edges of the

board, that is, one end of the strip

to the nut, and the same strip to the

spur-wheel, while the other strip is

reversed. When that is properly

done, both wheels will move either

way correctly. Now tack on the nut

the piece of tin that>was taken off,

and fix the cuckold on the spur-

wheel, so that the point may be just

in pitch-line when exactly straight

between the two centres. Next move

the wheels forward and press the

cuckold slightly, and it will describe

the shape of the nut- cog on the out

side of the pitch-line on the tin.

That done, fix the cuckold on the

nut, and let the point be placed at

the end of the nut-cog in the shape-

line last struck : take Up the tin

from the nut, and be sure not to

disturb the cuckold, and put down

the tin belonging to the spur-wheel;

Now move again, pressing on the

cuckold, and it will describe the

shape of the spur-cog on the inside

of the"pitch-line ; then take up the

cuckold, and move the wheels till

the point where the last shape-line in

tersected the pitch-line on the spur-

wheel, which is exactly between the

two centres. After this fix the

cuckold to the nut with the point

just at the intersection of the pitch-

line, then move it, and it will de

scribe the shape of the spur-cog on

the outside of the pitch-line. Next

fix the cuckold on the spur-wheel,

with the point at the end bf the

spur-&g in the said shape-line, then

take up the tin from the spur-wheel,

and put down the tin again on the

nut; now move it, and it will de

scribe the shape of the nnt-cog inside

of the pitch-line.

N.B. In striking the pitch-lines,

allow for the thickness of the two

strips.of tin which connect the wheels.

As the back part of the cogs may he

the same as the front, and are easily

taken off the tin with a pair of com

passes, there is no need of a repetition

for the buck part. The advantage

to be gained by this method, is, that

more cogs are at work at the same

time, and they will work deeper than

some other ways ; indeed, an inch

and a half pitch will work, an inch
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and a half deep, and be left full of

wood, as it is common to express it,

at the pitch-line.

I'llKl'.Ud.Vi: COLOURS.

SIR—Having more than once seen

in your valuable Publication (of

which 1 am a constant reader), the

nature and brilliancy of Colours ad

verted to, and having some little ex

perience on the subject, I feel in

duced to attempt to communicate,

with your permission, some of the

fruits of that experience. And, Sir,

first, lei me say, that William Gal-

ward, yourcorrespondeut, is perfectly

correct, in the importance he ascribes

to the colours being perfectly levi

gated, and used with size instead of

gum-water, which not only destroys

their beauty, but even turns some

almost to blackness. The mdde,

however, which he recommends for

washing the colours, I do not agree

with. The manner of washing I

would recommend is this :—First,

the matter intended to be brought

liy this operation to an impalpable

fineness, must be well levigated ; or,

if it be a body of a chalky texture,

as the ochres, it must be broken to a

gross powder by pounding. Let it

then be put intn a deep bason of very

clean water, almost full, and well

atirred about therein. After it has

rested till the grosser parts sink to

the bottom, let the water, together

with the finer parts vet suspended

in it, be poured oQ' into another

bason of the same kind, and sutfered

to stand at rest till the powder has

totally subsided, and left the water

clear. Let as much of this water as

can, without disturbing the sediment,

be then poured back into the first

bason, and let the stirring and de-

cantation, &c. be repeated as before,

and as often as may be necessary

to separate all the powder that is of

lutlicient fineness. The remaining

grosser part may be then again

ground, and the fame treatment re

peated, till all the powder or matter

is obtained in the state required. In

xome cases the operation has to be

repeated several times, before the

colour can be rendered so perfectly

fine as is generally necessary; but

when it is "duly 'executed, figments

may be reduced to the most impalpa

ble powders with the greatest ease,

even though, like vermilion, they be

of the most obdurate texture, fhe

ochres also, or any such bodies of o

chalky or clayey texture as grow soft

in water, may be freed from gritty

impurities, and rendered of the high

est degree of fineness even without

any previous grinding.

All colours which are thought

to have any mineral intermixture,

should be washed several times, that

all the injurious particles may be re

moved. Where small quantities are

wanted to be levigated, as for artists,

the small glass mullers, with a thick

sheet of glass, which are made for

that purpose, and to he had at the

colour-shops for artists, are most

proper.

I am, Sir,

Your obedient servant,

J. AUSTIV.

Hacknev-road.

P.S. I should be glad to inquire,

through the medium of your work,

whether any of your intelligent

readers can inform me of the ingre

dients used in the making of car

mine, and the quantity of each ne

cessary f I shall be glad to return

the favour if I can.

CAUSE (IF EARTHQUAKES.

Dr. Young considers an Earth

quake to be analogous to a vibration

of the air. M. Gay-Lussac approves

of this similitude, and illustrates it

in the following manner :—

"The astonishing considerations,"

he says, " in this great and terrible

phenomenon are, the immense ex

tent to which it is felt, the ravages

it produces, and the potency of the

cause to which it must be attributed.

But sufficient attention has not been

paid to the ease with which all the

particles of a solid mass are agitated.

The shock produced by the head of

a pin at one end of a long beam,

causes a vibration through all its
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fibres, and if distinctly transmitted

to au attentive ear at the other end.

The motion of a carriage on the

pavement shakes vast edifices, and

communicates itself through consi

derable masses, as in the deep quar

ries under Paris. Is it, therefore,

so astonishing, that a violent com

motion in the bowels of the earth

should make it tremble in a melius

of many hundreds of leagues? In

conformity with the law of the trans

mission of motion in elastic bodies,

the extreme stratum, finding no

other strata to which to transmit its

motion, makes an effort to detach

itself from the agitated mass, in the

same manner as in a row of billiard

balls, the first of which is struck in

the direction of contact, the last

alone detaches itself and receives the

motion. This is the idea I have

formed of the effects of earthquakes

on the surface of the globe ; and I

should explain their great diversity,

by also taking into consideration,

with M. de Humboldt, the nature of

the soil and the solutions of conti

nuity which it may contain. In a

word, earthquakes are only the pro

pagation of a commotion through

the mass of the earth, and are so

far from depending on subterranean

cavities, that their extent would be

greater in proportion as the earth

was more homogeneous."

ELECTRICITY AND MAGNETISM.

Sir—YourCorrespondentH.R.W.

says, he slhould be obliged to ahy of

yourscientific Correspondents, ifthey

could inform him whether it is possible

to communicate magnetism to a piece

of steel wire, by means of a large

electrical battery, without making

nse of a helix. In answer to yonr

Correspondent II. 11. W, I have only

to recommend him to adhere to his

s-.cond method, and he will be sure

of success. I have repeatedly per

formed the experiment, and always

succeeded in rendering the pieces of

steel magnetic, though not so pow

erful us when I made of use of the

helix.

H. R. \y. need not hermetically

teal the glass tuba jit is only labour

without advantage : n glass tube,

open at botli ends, and surrounded

by a helix, will be sure to answer

his purpose. H. R. W. wishes for a

theory of the experiment ; I must,

therefore, refer him to Mr. Barlow's

Essay on Magnetic Attraction, pub

lished by Taylor, of Holborn ; or to

the Annals of Philosophy, where he

will find Dr. Woollastou's theory

fully explained. I hope H. R. W.

will keep his promise, by sending

you bis list of experiments, illus

trative of the general principles of

electricity ; and trust you will give

them early insertion, for the general

benefit of such of your readers as

may be fond of this interesting

science.

I remain. Sir,

Your obedient servant,

A Conductor.

P.S.—G. M. H—n wishes for a

receipt for Varnishing Ribbon : that,

Sir, is a secret known only to the

mathematical instrument-makers. I

should, therefore, recommend hira

to apply to them, who, no doubt,

with the offer of a good reward, may

be induced to impart the secret.

W, D. requests to know from Gal-

vanus, what is the method he uses

for Coating his Electrical Jars with

Tinfoil ? and also, whether it is ma

terial what sort of Varnish should be

used for the ribbon i

Another Correspondent, who " was

much pleased with the inquiry of Ju

nior, Number 110, and not less so

with the prompt answer, by Mr.

Pickett, in Number 85," and who

has a machine of his own mounting,

requests " Mr. Pickett, or any other

Gentleman, to inform him what is

the proper length and breadth of

the Cushion, in proportion to the

Cylinder ; also the best method

of fixing it to the frame of the

machine, su as to act with the most

effect" .. ..i .
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HARMONY OP THE SPHERES.

The following beautiful analogy

which obtains in the motion of the

planetary orbs, was, we believe, first

noticed by Mr. J. Utting, in the

Philosophical Magazine, vol. 62,

No. 304. It is, at least, not gene?

rally known :—

If the mean orbicular motion of

each planet in its orbit, be multiplied

by the square root of its mean dis

tance from the sun, a product will

be obtained common to all the

planets : for instance, if the orbicular

motion in miles of each planet in

one sidereal day, be multiplied by

the square root of its mean distance

from the sun, the product will be

15,634,588,170 miles, a constant

quantity for all the planets, as the

mean velocity of the planets, multi

plied by the square root of their re

spective mean distance, is always a

constant quantity.

The same analogy obtains in each

respective system of satellites ; for,

if the velocity of a satellite be mul

tiplied by the square root of its

mean distance from its primary, a

constant product will also be pro

duced in each respective system of

satellites) and if this constant pro

duct be multiplied by the square

root of the reciprocal of the sun's

attractive power, and that of their

respective primaries, the same result

will be. produced as that which ob

tains in the planetary motions, as

above. Thus a constant product, or

quantity, obtains in the motions of

the planets and their respective

systems of satellites, extending to

the whole planetary system, result

ing from the periodic times aud

mean distances of the planets, with

the periodic limes aud mean dis

tances of their satellites, compounded

with the attractive power of the sun,

as compared with that of the pri

mary planets, around which each

respective system of satellites cir

culates.

Steam Engine (page 444, Number 140)

is perfectly correct

The principle of the intended improve

ment is similar to that described in a

former number of your Maeazine, by Mr.

Slinttleworth; anil the same objections

will apply in both instances—that it

would be imposeible to make the peri

phery of the wheel, where the power U

applied to work steam-tight, for it must

either be in such close contact with the

surface to which it is opposed, as to pre

vent its moving at all, or tl»e it would

permit such a quantity of steam to escape

as to render the engine of comparatively

no effect. Such, at least, is the opinion

of Your constaut reader,

Paul Pry.

London, May 1, 182G.

NOTICES

TO

CORRESPONDENTS.

T. H.,of Oxford-street, Reading, must

allude to some other Journal. We have

no recollection of any such specification.

Investigator conjectures rightly. His

former communication never rer.ched us.

Communications received from—G. S.

—F.J. L.—J. S.-P. P.—Aurum—A. B.

—H. E.-Q. S.—H. H. H.—W. Dobson—

S. W.—An Artizan—Wbeelie—Factor—

P.O.

• Advertisements for the Covert of

the Monthly Parts mutt be srnt to

the Publishers before the 20M (lay of

each Mr,nth.

STEAM-ENGINE.

Sir,—Permit me to assure your Cor

respondent, X x, that his idea of

the objection* to bis improvement in the

Ommnnications (port paid) to be addressed to

the Editor, at the PoMiaben', KNIOHT and

LACHY, M, Paternoster-row, London.

Printed by Mn.i.s Oowstt, and Mim.b (late

BlM8I.HT)>Bolt-«oa.rt,F!eet-stteet • •
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BLOW-PIPE.

Sir,—I send you herewith a draw-

ing of a Blow-pipe, with a constant

stream, which I have lately made

out of an old powder-flask and two

Madders, which is considerably

cheaper, quite as powerful, anil

much more easily constructed than

the bellows blow-pipe.

Description.

A is the box to fix it to, and to rest

the ann upon.

B, the feeding bladder.

C, the valve. Hie strings are best

fixed by putting a pea inside, and tying

it up with ihe bladder—they are to be

tied to the knees. There should be a

piece of wire, C, inserted to prevent the

side of the bladder from collapsing.

F, tlie receiver, with its valve.

G, a pipe leading to the bottom of the

box, to which the bladder, H , is tied.

I, the weight, with a wire passiug

through the top of the box.

J, the moveable stage for the lamp.

K, an improved head for the jets.

This was made out of au old cock, and

will be found much more convenient

than screwing them in, as they can be

chauged in an instant; three jets of dif

ferent size3 are quite sufficient. The

bladder was first tied on the top, at M,

and the weight to the end of that, but it

would not blow any thing nearly so long

or so steady as it does when fixed near

the bottom of tho small tallow lamp,

which I have fouud very useful, as it is

merely a tin hoop, with a bottom sol

dered within a quarter of an inch of the

top, and two pipes for the cottons, sol

dered on the bottom. When used, it is

only necessary to hold it over a caudle

for u few seconds, till the tallow in the

tubes melt ; it will then supply itself, by

laying pieces of tallow near the llainc.

Au oval flask answers best, because it

does not take so much room between the

legs— 1 mean the part that is taken off to

make the' valve, C. The holes in the

upper and lower valves were one inch

diameter, and there was a small piece of

lead ri vetted to the leathers (but 1 should

think this is not necessary;. The weight

is about ihrec pounds ; but it is very easy

to press ou the nob, if a sudden heat is

wanted. A» a proof of the stcadiuct s of

the flame, I have just been spinning

glass with it, by winding it on the cylin

der of au electrical machine.

The first blow-pipe that I made

acted by condensed air: this was

very powerful, but it was almost

useless, on account of one hand

being engaged in regulating the

stop-cock. The next was a hydro-

pneumatic one : this was soon laid

aside, as it required nearly as much

exertion of the lungs to raise the co

lumn of water, as it does to use the

common blow-pipe. The third was

a bellows blow-pipe : this acted ad

mirably, and the only objection to

it is the expense (Accum's price was

five guineas) ; and, after all, if it is

not fixed upon a very firm support,

it is by no means a steady blow-pipe.

I am, Sir,

Yours respectfully,

G. Dakin.

HORSE COLLARS, ETC.

Sir,—In answer to the inquiry of

Equus, of High-street, Birmingham,

in No. 13G of your valuable Maga

zine, for the best method of making

horse-collars, &c. as represented iu

figs. 1st and 2nd, I beg to make the

following observations :—

A breast-collar, as described in

fig. 2, when the horse is in motion,

is continually chafing across the

breast. 1 have known a horse with

one day's journey (harness of this

description having frequently come

within my observation) very much,

galled, though there was a pad or

false collar underneath the breast-

collar, which, no doubt, greatlv re

lieved the animal. Harness of the

above description, for vehicles where

shafts are not required, may be tole

rably easy.

I would recommend Equus to have

harness as described in fig. 1, taking;

especial care to have the collar

made to fit ; then he and his horse

may travel comfortably, particularly

where .Macadamizing is brought to

perfection.

I am, Sir,

Your obedient servant,

Ax Operative.
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NAVAL ARCHITECTURE.

(To He Editor of the Mtckanics' Magaimt.)

SIR,—The mechanics of this country

have reason to rejoice at the opportunity

your respectable Journal affords them,

of communicating and receiving useful

knowledge ; and very great praise is due

to you, for your exertions in the conduct

of sucli a multifarious work ; the very

circumstance of its pages being open to

all opinions, takes from you the charge

of partiality, and makes each writer,

very properly, accountable to vour readers

tor the correctness of his opinions.

I am led to these observations from

the very extraordinary doctrines promul

gated by " Noah," in a letter which re

cently appeared iu Number 131 and 134,

of ihc 5th vol. of your Magazine, on the

subject of Ship building: his views on

the practice of the ark are frimitine in

deed, and such as I should think uuwor-

thyof his namesake, the Patriarch of old.

Our contemporary scorns the trammels

of science, and sets up his vess«l by mere

empyricism : calculations are totally dis

regarded. If this thumbing system (for

it deserves no better name) were to be

generally adopted, all hope of arriving

at " fixed principles," the desideratum

no ardently to be wished for iu Naval Ar

chitecture, would vanish. Noah had

evidently been seized with a fit of the ca-

coet/its icribentli, when he sat down to

write, and I should be disposed to give

him credit for writing to the best of his

judgment, but for the unenlightened and

invidious spirit evinced iu his prefatory

remarks, which but too clearly prove the

end he has in view.

I shall not attempt, Sir, to follow

Noah 1 1 •, 1 1 in • li all his dogmas, but merely

make a few remarks ou some of his most

glaring errors. Noah says, that " his

information is intended for those who

already know the theory." I must hcg

to &ay, that mine, on the contrary, is in

tended, with due deference, for the

guidance of practical men, lc>t they

should he led away by his specious argu

ments, and be induced to become (he

followers of false principles. Passing

over the grand arcanum by which " a

vessel is to be produced of such dimen

sions, as to be best calculated for the

purpose required," the young shipwright

is next desired to prepare a block model

to Hie timbers, which, if correctly pro

portioned, will displace water equal to

the weight of the vessel with aJl her fur

niture, the bottom planking being pre

viously added. Now, every shipwright

knows (or ought to know, before lie

commences modelling) the difficulty and

tedioiuncss of such au operation ; and,

moreover, when the model is completed,

little or no dependence can be put upon

the accuracy of its form, or upon the ex

actness of the method of immerskm, by

whirl i the displacement is to be obtained ;

and further, every one at all skilled in

draughting is aware of the difficulty of

obtaining the thickness of the planking

in different sections, and which, at best,

can only be obtained by methods of ap

proximation. But admitting, for argu

ment's sake, there be no practical ob

jections to this practical plan, it is

not likely that the first model would be

perfect in all its parts, the draught must

consequently be altered, fresh moulds

made, and a new model formed, as olteu

as alterations were conceived necessary;

the labour of such a task would be dis

couraging to a young constructor, and

very few persons could bestow the time

that it would necessarily occupy. These

are excellent rules for calculating the dis

placement of a ship, simple in applica

tion, and certain in result, which would

not require as many hours to put in prac

tice, as the model-plan would weeks.

I shall have much pleasure, Mr. Editor,

iu sending you an exemplification of these

rules, should you deem the subject of

sufficient importance to occupy a few

pages of your valuable Magazine. Noah's

opinion concerning the rule for casting

the tonnage of ships, shows very forcibly

that he is not aware of the fallacious

base on which it is founded : the depth

is altogether neglected as an element in

the expression, and the breadth and

length arc the only two factors in the

fraction. The correct tonnage is the

weight of the volume displaced between

the light draught of water (with ballast

on board only) , and the load water-line,

with stores, equipments, Ike. locally dis-

nd, and the ship at her sailing trim.

ould be worthy of the Legislature to

call for an amended or new rule, con

structed ou true principles, by which the

revenue could not be cneated, and ship

owners would be compelled to abandon

those mean artifices by which they avoid

the duties, sacrifice many good proper

ties of their vessels, and thereby endan

ger their safety. The melancholy ac

counts of disastrous shipwrecks, which

so frequently harrow the feelings of the

him..me, ought to be sufficient to stimu

late our ship-owners to prompt inquiry

as to the best means to avert these fatal

consequences— laying aside interested

motives, in comparison with the lives of

thousands of their t'ellotv-creatures. It

!•• notorious that our merchantmen aie

constructed, for the most part, \t\xm no

other principle than that of gaiiti and

so badly adapted are they, both inform

and stowage, for rough weather, that

they often became perfectly unmanage

able ; and the dernier resort of the crew

is to batten duicn the. hatches, and " trust

D2



SKAITIKO AND WALKING.

to the7 mercy of the pitiless storm." I

trust the nature of the subject will be

sufficient apology for this digression.

But to proceed with the object of this

communication: Noah talks of " a ship

swimming on a pivot," and makes use of

many other odd expressions, which are

perfectly unintelligible—ad captandnm

tutgutn. " It is (not) true that a hollow

bottom adds to the stability of all float

ing bodies." The stability of a ship de

pends on the form of the body between

wind and water;* and the only effect that

the form of the bottom below this has on

the motion of the vessel, is in influencing

the time of an oscillation, by which she

may roll quicker or slower, from the re-

.sistance of the water, but she will ulti

mately come down to the same bearings.

There may be " advantages in a raking

ilern-post, bnt it cannot be admitted

sas a consequence, that " the point of the

water's action on the rudder becomes

'in- pivot whereon the vessel, at a wheel,

revolves." It inav be laid down as an

axiom in naval science, that every mo

tion of a ship takes place rouiid axes

passing through its centre of gravity. A

ship, in tacking or wearing, partakes of

two motions ; t one round a vertical

unit, passing through her centre of gra

vity; and the second, a progressive

change of position through all her bear

ings, from the larboard to the starboard

tack, or vice verm.

We now come to an assertion which,

1 am sure, will not require much theory

or argument to refute, viz.—" that the

best place for the ballast is on level with

the line of floatation." Noah has proba

bly heard, that it is desirable sometimes

to wing the ballast ; so it is, in some de

scription of vessels ; hut winging does not

mean raising it to the plane of floatation :

it signifies, spreading it from the middle

line, at the same time keeping it as low

as possible, so as not to raise the ren-

tre of gravity, or to lessen the stability.

" It is, therefore (not) a mistaken notion

to suppose, that a vessel's ballast ousln

to be down low in the bottom." And

again, " your ballast ought (not) to be

as high as possible." I have often " besu

in row-boats, gigs, and galleys, under

sail, without ballast," and I agree with

Noah, that " they lose nothing of their

* A nautical expression, signifying

that part of the body, or zone, included

between the limits of the angles of im

mersion and emersion, when under press

of canvass.

•(• These manoeuvres have given rise to

many interesting queries respecting the

loci «<f the curves described by the head

and stem in going about : they are sub

ject to mathematical investigation, which

I will elucidate in a future letter.

stability," because they are peculiarly

constructed for their respective services ;

and I have frequently " looked" with

admiration " at our men-of-Wiir, our old

three-deckers, with four tier of guns,"

&c. but I much doubt if they would be

" the stiffest and best sea-boats in the

world," if it were not for the effect of

many hundred tons, collectively, of iron

ballast, tanks of water, provisions, coals,

&c. stowed as low at possible in their

holds, together with stores, &c. on the

lower decks. The last query in the same

paragraph, respecting cargoes of iron,

&c. is unworthy a reply; but 1 must beg

your indulgence whilst I say a few words

on another fundamental error—an asser

tion unsupported by theory or practice,

viz.—that " all lean vessels/oraarrf, re

quire the mast veil a/I, and the reverse

\(full." In a sharp or lean hawed ves-

tel, the mean direction oi the water is

well forward, and therefore, cateriipa-

ribui, she would necessarily require a

press of head-sail, to bring the centre of

effort of the wind on the sails forward

also, so as to meet the resistance of the

water on the lee bow; to effect which,

the mast must be moved forward. It

may he apropos to mention here, that a

material advantage is gained by having

the greatest breadth before the middle of

the length ; it enables a constructor to

obtain a fall bow, and place his mast

(contrary to Noah's idea) further aft;

thus taking the weight from that part of

the ship which is the least supported by

the buoyancy of the fluid, and tendering

her less liable to pitch heavily in hollow

seas.

I hare drawn this letter to a greater

length than I had anticipated, but I felt

unwilling that such dangerous opinions

should be disseminated without com

ment; more especially as your valuable

register of the improvements of the age

has long since crossed the Atlantic, and

found its way all over Europe, _where the

theory of naval architecture is not de

spised or neglected. The best and surest

means of eliciting truth, is by encou

raging free discussion ; and as this eau-

did spirit seems to be the principle

which guides your, labours, I submit

these remarks to your readers, with the

hope that they may be found correct ;

and subscribe myself,

Sir, your humble servant,,

INVESTIGATOR.

SKAITINO AND WALKINO.

Upon what principle is it that the

space gone over in skaiting is so much

greater than that gone over in the yame

time and with the same exertion in

walking ? The answer to this question

would furnish carious hints as to an ad-



vantageous application of force on rail

ways, Sec.

At first sight it might seem easy to an

swer, that the propelling impetus com

municated by the muscles of the leg be

hind does not, in walking, c;irry the

body beyond the spot where the otliw

leg is set down, but is checked and mo

mentarily stopped there by friction;

whereas in skaiting, this impetus not

only carries up the centre of gravity to

that spot, hut, owing to the smoothness

and slipperincss of the skait-lrons and

ice, enables the body to glide forwards

over a considerable space besides : each

impetus thus causing a deal more ground

to be passed over Him in walking, where

the progressive motion is at each step

checked, and determined to the spot

where the foot is set down. But such

a solution is not censistenc with a just

idea of the nature of the action of walk

ing. The velocity of progression of a

man walking uniformly is not materially

checked by any friction between his foot

and the ground ; nor is it momentarily

stopped, as it were, and renewed at each

step. It continues uniform, like the ve

locity of a boat uniformly rowed j i. e.

is never much under or over a certain

mean point. About the time of setting

dowu the foot it is, perhaps, a trifle less

than the mean rate; and just after the

exertion of the muscles of the hinder

leg it is a trifle more : so that, for exam

ple, if a man walk at the rate of four

Hi' i' •. an hour, his velocity is sometimes

a little more and sometimes a little less

than that ; and so keeps passing at every

step from the somewhat more to the

somewhat less, without ever being sud

denly checked er stopped, or ever diffei<-

ing much from that mean velocity of

four miles an hour, even for the smallest

instant of time.

The fatigue in walking does not arise

from the quantity of force neceitary to

propel the liody (in qua/idly I include

frequency of application) , but from other

causes connected with the machinery of

animal bodies, which I will endeavour

to explain; firstobservingjthat the truth

of this 11- . 1 1 < "i will be perceived indi

rectly, by considering, that iu walking

down hill it u so tar from being i-.i r<- - ,M

to use force to propel the body, that, if

the declivity be considerable, it is, on

the contrary, necessary to check the ten

dency to accelerated velocity : so that if

the necessary propelling force was the

principalcauseoffiitigueou level ground,

we ought, comparatively speaking, mile

for mile, to be little exhausted in de

scending gentle pleasant declivities,

where the ground is good and the foot

ing firm ; as, for example, on the mossy,

short, elastic, yielding grass on ibu sides

of some mountains. Thesdditional shock

in walking down hill, occasioned by the

descent oi the. foot, i* , according to my
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experience, very trifling on such ground

as I have mentioned. But if any one

should maintain that, Owing to this or any

other cause, walking down declivities

cannot be compared with walking on

level ground, let him imagine a man

standing on level ground, and constantly

(or by intervals, as he pleases) pressed

forward by a proper force, properly ap

plied against his back—such an one as

gently to force him to gather up his legs

and walk, without using any propelling

force of his own : would this enable him

to go so much further in a day, as to

authorise us to conclude that the princi

pal cause of fatigue iu walking is the

exertion of the necessary propelling

force ? I presume, not.

In order to explain the machinery of

walking, let us imagine a body moving

on a wheel of spokes (by which I mean

•in.- whose spokes are unconnected with

each other, except at the centre of the

wheel) ; and let us, in the first instance,

suppose this body standing at rest on

two of its spokes, and then to be propel

led forward by some external force. It

is evident, that while the forward spoke

Is becoming more and more erect, the

(centre of gravity of the) body must rise;

and that it must afterwards 'fall through

the same degrees, till the succeeding or

third spoke comes into contact with the

ground : also, that if the ends or feet,

as they may be called, of the si>o!;es be

properly shaped, the friction will be but

apart of that in the case of a common

wheel; also, that the force required to

propel this body depends, certeris pari-

oui, on the infreqtiency of the Spokes ;

because that determines the height to

which the boily will have to rise and

fall, as well as the angle which the di

rection of its rising mid tailing will make

with a horizontal line. This force is si

milar to that part of the force used in

walking that is necessary simply to pro

pel the body. Let us now further assi

milate the action of our machine to that

of walking, hy supposing it propelled,

not by an extraneous force, but by the

elongation of the .spokes, occasioned by

the iiuroiling of a spring, or otherwise,

and suUSLM|uent contraction to their ori

ginal length. Here we have a very near

approximation to walking. Let us in

troduce one change more :—Let there be

but two spokes ; and let an internal ma

chinery bring round the backward spoke

after its elongation and subsequent con

traction, and place it forward, so as to

be ready to meet the ground as the next

spoke. This third machine of onr,< will

perfectly represent the action of walk

ing, so tar as concerns our present pur

pose. Now it is evident, ;is was ob

served before, that the first mai-'iine pro

ceeds with less friction than a common

wheel ; i. e. if the ground be very

smooth, with very little, and that there
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is no Hidden check or stop in the pro

gressive movement. But whatever is

true of the first, with respect to diction,

&c. between the ground and foot of the

spoke, is true of the second and third

forms of the machine; therefore, &c.

Transferring this to walking, we may see

that neither is it true there, that the ex

ertion required depends much on fric

tion, or stoppage occasioned by setting

down the foot. In fact, this exertion is

composed of two parts ; one of which is

that necessary simply to propel the body,

and which is the same as the force re

quired in the above machines; the other

is the exertion necessary for gathering

up and extending the limbs, and rolling

them on the sockets of the joints, with

out progressive motion of the body; and

is very much like that required for mi

micking walking, without stirring hum

the place; and still neater, if not exactly,

like that required when a person is

pushed forward and made to walk. And

it fatigues from the same causes that

throwing about the arms fatigues ; the

alternate contraction aud relaxation of

the muscles, even without effort, as it

may be called (i. e. without any weight

except that of the limbs themselves),

exhausts their ready power, changes the

set of the fibres, occasions wear and

tear, and by various pressures accelerates

the motion of the blood, &c. It is this

division of the force I am now speaking

of that causes all exertions of animals,

whether man or other, in walking, trot

ting, &c. to be attended with so great a

waste of strength. The power of a man

to propel himself on a tolerable road,

would, with proper machinery, be greatly

superior to what he has in walking.

in short, the locomotive powers of

animals are at present very disadvan

tageous^ exerted, particularly in quick

movements. But in all the machinery I

have heard of, the iuveutors, by perti

naciously clinging to certain erroneous

though natural ideas, do nothiug but

transfer the unnecessary exertion from

one part of the body to another ; or else

they place the animal in such a position

(as in the. velocipedes, for instance,

where they cling to the idea of the seat

on a horse) as to work the muscles in

the most inconvenient manner possible.

hi skaiting, instead of having our pro

gress determined by rolling round on our

animal wheels, we, besides this rolling

round, slide along the ground, with the

limbs relatively at rest, and thereby to a

given space have fewer movements of

i.ie wheel; though probably the propel

ling force exerted is nearly the same iu

both cases. Besides this, iu most modes

of skaiting the disturbances given to the

relative situation of the limbs air not

only much less frequent, mile for mile,

than in walking, but are reduced within

much smaller limits. There are, indeed,

modes of skaiting iu which these dis

turbances arc reduced almost to nothing

—where the legs have no alternate mo

tion of passing each other; but these

modes are uot the most favourable, per

haps, to progress. If our third machine,

insteadof an impetus for each spoke, had

one at every other, or every third, or

every fourth, &c. sufficient to carry it

round over the intermediate spokes, the

indefinite extension given to the space

gone over at each effort would be some

what analogous to that in skaiting : and

the same may be said if, in walking, a

man was pushed on so as to be forced to

go two, three, four, or more steps invo

luntarily, as it may be called, at each

push ; or if he forced himself so to move

by not exerting his propelling powers,

except at every second, third, fourth,

&c. time of taking up his leg from the

ground.

The advantage of skaiting, then, is in

avoiding much of that exertion which is

necessary for moving the limbs among

themselves, and which has nothing to

do with thepropelling force.

The practical corollaries 1 have to draw

from these observations are very curious.

I have for many years been anxious to

realize them, but circumstances have for

bidden me—they are still but theories. -I

think I could show a mechanician not

only that the present mode of using ani

mal power for locomotion is very uneco

nomical, but that there is a better mode

feasible, aud that thaf mode would be

equally applicable to machines where

steam, &c. is the moving power.

Z. A.

EMINENT MECHANIC8.—NO. I.

( To be continued occasionally.)

ARCHIMEDES.

Archimedes was born at Syracuse,

in Sicily, according- to Torelh, in the

second year of the 123rd Olympiad,

or the 466th year from the building;

of Rome, which corresponds to the

286th year before Christ; but Rival-

ttis, who has taken much pains in

assigning the true fera of his birth,

dates it in the second year of the

122nd Olympiad^or the 463rd year

from the building of Rome, answer

ing to the 289th year before Christ :

this difference is, however, so very

trifling, that when considered with



the main facts of liis life, it is quite

unimportant; that Archimedes did

flourish about that period is indis

putably ascertained.

If we may rely on the credit of

Tzetzes, Archimedes lived seventy-

five years.

Plutarch tells us that he was nearly

related, on his father's side, to Hiero,

King of Syracuse, but that liis mother

was of obscure origin, which may

probably account for the degrading

epithet applied to him by Cicero,

the Roman orator, in his Tusculan

(jiirsi ion-, of "Humilem Hominculem."

Archimedes, from his youth, ap

plied himself to geometry ; and, in

his maturer years, travelled into

Egypt, whither the Greeks generally

resorted in the pursuit of science.

After an absence of several years,

which he spent in the society of

Coron and other eminent learned

men, and during which period he

Rave indications of his future fame,

he returned to his own country, and

there he probably availed himself of

the leisure which* he enjoyed in com

posing those books of his which are

in iw extant. The ardour and intense-

uess of his application to mathema

tical science rendered him the honour

of his age, procured him its praise,

and the lasting admiration of poste

rity. He was, indeed, the prince of

ancient mathematicians, being in

those days to them as Newton is to

to the moderns ; and, indeed, they

much resemble each other in the

bent of their genius, and the simi

larity of their various pursuits. He

would frequently fall into a profound

rererie, 10 as to be entirely insen

sible to all that was passing around

him : he would study days and nights

without intermission, altogether ne

glecting his food and disregarding

his natural rest. Plutarch tells us

that he was obliged to be carried to

the baths by main force.

Many particulars of his life, both

mathematical and mechanical, are

recorded by several undent writers,

asPolyhius, Livy, Plutarch, Pappus,

&c. &c. He. was equally skilled in

all the sciences, astronomy, geome

try, mechanics, hydrostatics, optics,

&e., in all of \vhicli he attained a

high superiority, and many and im-
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portant inventions and improvements

in those arts were made by him.

Archimedes contrived various ma

chines for useful purposes. Among

these may be particularly named

engines for the launching of large

ships. To him also we are indebted

for the screw-pump, which raised

water out of ships and drained ex

tensive marshes. But he became

most celebrated by the many and

curious contrivances by which the

city of Syracuse- was so long de

fended when besieged by Marcellus,

the Roman Consul, at one timfe

showering upon the enemy long

darts and stones of an immensje

weight ; at other times raising their

galleys out of the water, and dashing

them to pieces. Nor could they

mid safety in removing their ships

to a distance, for then he contrived

to set them on tire, by reflecting on

them the rays of the sun from me

tallic mirrors.

This latter circumstance has, by

some, been deemed fabulous, and

the feasibility of the plan has been

much doubted, but its practicability

has been fully proved by experiment.

Kircher, who took the trouble of

making a voyage to Syracuse with

his pupil Schottus, proves that the

galleys were but thirty paces from

the walls, mid found that the plan

was quite attainable. Buffon has

also practically shown that it was

not to he treated cither as impracti

cable or impossible.

However, notwithstanding all his

efforts, the city was at length taken

by storm, and Archimedes was slain

by a Roman soldier. According to

Plutarch, he was, at the time, in his

study, and so much engrossed with

the contemplation of some geome

trical figure, that he neither heard

the clamour of the besiegers nor per

ceived that the city was taken. A

soldier, who had intruded into his

study, commanded him to follow

him to Marcellus, which he refusing

till he had finished his problem, the

soldier slew him. Livy says he was

slain by a soldier, not knowing who

he was, while drawing schemes in

the dust.

Marcellus was so grieved at his

death, that be declared his success
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was robbed of half its glory. He

paid great respect to his remains,

taking care of liis funeral, and made

LiU name a protection and honour to

those who could claim relationship

to him. His death happened about

the 142nd or 143rd Olympiad, or

210 years before the birth of Christ.

When Cicero was Quaestor of Sicily,

he discovered the tomb of Archi

medes overgrown with weeds and

brambles : he caused it to be cleared,

and the place set in order. There

was a sphere and cylinder cut upon

it, with an inscription, bufthe latter

part of the verses were illegible.

Archimedes bad ordered that his

tomb should be embellished with the

two figures above-named. Many of

the works of this great man are still

extant, though the greater part was

lost. The pieces that remain we shall

give an account of in our next.

THE TOAD THE LEAST ENVIOUS OF

ANIMALS !

Dr. Davy has lately been endea

vouring to show, in opposition to

several naturalists, that the toad is

in reality what it has always been

considered to be—one of the most

venemous of animals. We shall not

be surprised to find that the Doctor

is in the right, for it is rare indeed

that mankind are unifonr.ly in error

in their external impressions ; but,

leaving this point to be determined

by the sijavans engaged in its discus

sion, be ours the less questionable

task of allowing that this much re

viled and friendless reptile is—whe

ther poisonous or not—one of the

most disinterested and fraternal of

all the animated tribes.

A fine toad having taken up its

abode in a convenient situation for

feeding, some honey was spread on

a leaf, and placed at a little distance

from it. 1 he honey soon attracted

a number of flies and wasps, and it

was surprising to see the wary man

ner in which it approached the leaf,

and its dexterity in snatching the

insects as they alighted. Pleased with

its situation and entertainment, it

resorted to the same place many

days. One morning another toad

was seen about oue foot distant from

the former ; a variety of insects

were dropped one by one between

them j their attention was mutually

attracted, and they frequently set at

the same insect, yet the disappointed

toad never betrayed the least resent

ment or Vindictive spirit.

This is but one of many similar

observations made by Mr. William

Fothergill, who states it to be his

firm belief, that toads are, upon the

whole, " the most patient and harm

less of all reptiles ! "

LORD NAPIER'S MECHANICAL INr

VKNTIONS.

Sir,—I have often been struck

upon perusing the account of a

curious paper written by Archibald

(first), Lord Napier, eldest son of

Napierof Merchiston.inventorof the

logarithms, &c.—for the particulars

of which any of your inquisitive and

intelligent Correspondents may con

sult page 49 of the Percy Anecdotes

of Science. The letter in question

is entitled " Secret Inventions," the

third of which seemed the most cu

rious, as it was a piece of artillery

which could destroy a whole army,

and cut down the masts and tackle

of a fleet at once. I should feci

much gratified and obliged (being a

lineal descendant of the above man,

although, I regret to add, not gifted

with his talents of invention, though

a lover of scientific studies) if any

of your Correspondents could in

form me what sort of an instrument

they suppose the above to have been.

" It is said (for a wager) that Lord

Napier gave proof of the above-

mentioned instrument upon a large

plain in Scotland, to the destruction

of a great many head of cattle and

flocks of sheep, whereof sonic were

distant from others half a mile."

I remain, Sir,

Your constant reader,

H. H. N.

May 2, 1826.
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RUSSIAN MODE OF HEATING

HOUSES.

 

i SIR,—Your Correspondent T. J. M.

in your 128th Number, wishes to-be

informed if he is correct or not in

his description of a Russian stove for

warming the rooms of the houses in

St. Petersburg, and, if not correct,

to be told how this is effected.

Having lived some, months in St.

Pctersburgh, and been in many

houses there, iu all which the same

sort of stove was used, and never

having heard of any other sort, I

presume I may venture to say that

those I saw are in general use there,

and, as they differ widely from your

Correspondent's idea of the subject,

I send vou a description. They are

built of bricks and tiles, or what are

called squares, and are from seven

to ten feet high, according to the

size of the room ; they, are usually

placed in a corner of the room, and

the exterior assumes a shape some

what resembling fig. 1, varying in

proportion and in the style of

ornament according to the taste of

the artist. The outside is covered

with tiles resembling what are

called Dutch tiles, sometimes of a

plain white, sometimes inlaid in

various colours,* like the old Ro

man tile, but glazed. The inte

rior of the dado or base is con

structed like an oven, with this dif

ference, that instead of being arched

all over the top, there is a hole left

at one corner, about nine inches

square, for the ascent of the smoke.

The smoke passes up a tube formed

of square tiles, about one inch thick,

as far as the top of the upper part

of the stove, and then descends down

a similar tube to the bottom of the

upper compartment of the stove,

ascends and descends a second and

third time, and then passes through

the flue (marked D in fig. 1) into a

chimney built in the wall, in the

manner usual in this country, and

then ascends to the open air. In the

said chimney, just above where the

smoke enters, it has an iron valve,

which closes hermetically ; access to

which valve, by the person who

tends the lire, is had by means of a

double iron door in the wall of the

• A manufacture of this sort of tile is

established at Berlin.
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room just above the horizontal flue,

D. 1 lie said valve is formed liy a

thick cast-iron plate, placed hori

zontally, and built into the walls of

the chimney all round, having a

round hole in the centre of the said

plate about twelve inches in diame

ter, with a rim round the said hole

about one inch and a half high, and a

rabiite at die bottom like the aper

ture of a tea-pot. This hole, when

so wanted, is closed with two covers,

one of which is a flat round iron to

tit the inside of the rim and to rest

on the rabate ; the other cover, like

the top of a pill-box, goes over the

outside of the riin, and thus all pas

sage up or down the chimney is

stopped.

rig. 2 exhibits a front elevation,

in perspective, of the interior of the

upper part of the stove.

Fig. 3, a bird's-eye view of the

upper part of the stove, with ascend-

in? and descending flues.

Fig. 4, a front elevation of the inte

rior of the dado or base, the face being

removed to show the. inside.

Fig. 5, a bird's-eye view of the top

of dado or base.

Now for the method of using the

said stove. In all weather except

unusiialli/ cold, this stove is heated

once a day (in the same way as a

baker's oven) by putting logs of wood

iu the arched basement, piled up to

the top. The person who is prepared

to light the fire with shavings, paper,

or other quick burning thing, first

opens the double iron door in the

wall of the room, removes the covers

of the aperture in the iron plate which

crosses the chimney, and if he finds

the chimney cold, or if it is a bad

drawing one, he burns a few shavings

in tin- chimney to create a draft :

lie next closes the iron doors, and

lights the fire.

Notwithstanding the number of

ascents and descents the smoke has

to make before it quits the stove,

and by which every part of the stove

is thoroughly healed, the draft is

considerable.

The fire-door of the stove, marked

G in fig. 1, being left open to supply

the needful quantity of air, there

being no grate, but a solid brick

bottom, like an oven, to the arched

fire-place. Now, as soon as the wood

is reduced to embers yielding no

smoke, to ascertain which they must

be carefully stirred several times (tills

requires the greatest attention, for

if they are not sufficiently consumed

the room would not be habitable),

the attendant once more opens the

iron doors in the wall, and puts the

covers on the hole in the iron plate ;

he then closes the doors in the wall

and the fire-door of the stove, and

so it remains for twenty.four hours,

when the operation is repeated if

necessary. A large mass of bricks

is thus heated, and is continued in a

hot state by the live embers still re

maining in the lower part, and which

will continue red-hot tor (sometimes)

twelve hours, which is sufficient to

lieat a large apartment to about from

60 to 65 of Fahrenheit in the coldest

weather.

I should observe, however, that

the room is first prepared for retain

ing the heat given out by the stove,

by having double windows, the inner

window flush with the inside surface

of the wall, and the outer window

flush with the outside of the wall,

having the thickness of the wall be

tween them, which is usually two or

two feet and a half, or more ; the

inner windows are caulked, like the

sides of a ship, with oakum ham

mered into all the crevices, and paper

pasted over to keep the oakum in;

the room is also /furnished with

double doors.

A stove somewhat similar to that

mentioned by your Correspondent,

but not consuming its own smoke,

is used in Germany. It is an iron

stove, not standing in the wall, but

at about one foot from the wall,

having a large tube through the wall

for putting in the fuel to the lower

part, and for lighting it, and a

smaller tube from the upper part,

for the smoke to go into the chim

ney. It is lighted from without,

does not retain the heat longer thau

the fire in it lasts, and is very incon

venient, the air being either too hot

or too cold.

I am, Sir,

Your most obedient servant,

A. W. .



WATCH-GLASSES, ETC. 43

SINGULAR PHENOMENA — CAUSES

REQUIRED.

1. If, after having bruised some

sprigs of parsley in your hands, you

attempt to rinse glasses, they will

almost always snap or suddenly

break.—From what discordancy be

tween the qualities of parsley and

glass does this arise ?

2. If certain persons accustomed

to observe objects through a tele

scope with the right eye, begin to

use the left, the objects appear al

ways ofagreater altitude than before.

—vVhat is the reason i

this resistance leads us to another point

in the query, viz. " the distance the

ball will fall from the foot of the mast."

The ball being in contact with the

mast, aud partaking of its velocity,

can have no tendency in itself to be

separated from it, but, being left in

free space, the resistance of the air

retards its uniform motion, whilst gra

vity still urges it downwards ; aud

therefore the distance at which it

strikes the deck from the mast, must

depend upon the height fallen from,

and the state of the air at the time of

the experiment.

To determine the time of falling,

let us assume the height of the mast

==100 feet; then since S = mFf2,wheu

S = space fallen through,

m = 16 + t^ feet, the space due to

3. In beds of shell marie, in the

Isle of Man and elsewhere, the ske

letons of elks and other animals are

frequently met with in an erect pos

ture, unaccompanied bv sand, or

gravel, or any proofs of disturbing

forces.—How is this to be accounted

for?

FALL OF A BALL FROM THE MAST

HEAD OF A SHIP IN MOTION.

Sir,—Permit me to offer the follow

ing solution to Aled's interesting query,

relative to the line described by a ball

let fall from the mast-head of a ship

in motion. The ball, at the first in

stant of descending, partakes of the

uniform motion of the ship, and is

also acted on by gravity; these two

forces combined will cause it to de

scribe a curve, the nature of which we

shall presently discover by analogy.

Let us suppose a ball to be projected

from a cannon placed horizontally (at

the height of the mast-head above the

ground), with an initial velocity equal

to that of the vessel's sailing, it is

quite clear that, at the moment the

ball leaves the cannon's mouth, it will

be subject to the same laws as if let

fall from the mast-head ; for the force

of gravity is invariable, aud the hori

zontal velocities are assumed the same,

therefore tbe two balls will describe

equal and similar curves ; but, in the

case of the projectile, it is well knowii

that the locus of the ball is a parabolic

curve : hence, the ball from the mast

head will fall in a parabolic curve i

that is, supposing the resistance of the

air not to be taken into account. But

1 ; iiml (

100

■ 12

12

1 hour.

F = force of gravity

time.

We have fi - ^ = jg^

1200
_ = 6-2176,

.-. / = V ti-2176=2-49 seconds, or

the ball would strike the deck from a

fall of 100 feet iu 2j seconds nearly.

I am, Sir,

Your humble servant,

An Inquirer.

Chatham, 8th May, 1826.

WATCH GLASSES.

S,B>—Could any of your Corre

spondents inform me of the reason

of the great difference between the

prices of watch glasses ? the circular

being bo much cheaper than tbe flat,

the former costing 3s. Gd., the latter

6</. Certainly the 3s. 6d. ones are

far superior, because they not only

are much stronger, from their shape,

but also lessen'considembly the size

in thickness of the watch—qualities

which are very desirable ; but whe

ther there be any proper reason for

the exorbitant demand is worthy the

notice of the public, and which can

not be made more so than by being

inserted in your Magazine.

I am, Sir,

Your obedient servant,

Glasso.
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PROPOSAL FOR MECHANICS* CIRCU

LATING LIBRARIR8.

f 7'.. tht Edifref the Mccknies' Af«j«2i«r.]

Sir,— Yon have done much in

promoting the establishment of Me

chanics' Institutes, and I am glad to

see them spread so fast, that mecha

nics may know more particularly the

principles on which they act ; hut

there is one means by which they

may receive information which is

vet neglected—I mean circulating

libraries, anil reading-rooms attached

to them. These have, hitherto, too

generally furnished poison for the

mind ; but were some of our best

mechanical, chemical, and experi

mentally philosophical works printed

in smaller volumes, of from four to

six, or eight shillings price, with

only necewary plates, and circulat

ing libraries filled with them only,

established under the title of me

chanical and philosophical circulat

ing libraries, much good may be

done; especially if reading-rooms

were opened in connexion with them

for working mechanics, from six till

ten in the evening, under proper re

gulations ; one of which should be,

that no liquors or smoking be per

mitted. Mechanical and philoso

phical gentlemen might be accom

modated at other hours, or the same,

as they may be inclined, or as may

be thought most convenient. I think

tliis would prevent many a bright

genius from mis-spending both time

and money at the nle-house, which

they often do more from want of

proper places of resort, and proper

employment for their minds, than

from any depraved inclination. It

would be a means, also, of separating

the sober, intelligent mechanic from

the sot, and placing him in such

company as he may improve, or

which may improve him ; for I have

known many intelligent men go to

the circulating library for a novel,

merely because they wanted some

thing to read, and could get no better

books as easy. This would also bene

fit the. authors and publishers of

such works, as more editions must

be published, for, at present, they

are printed in such large volumes^as

keep them entirely out of the reach

of most working meu, many of

whom would gladly read and profit

by them.

Another thing I have often ob

served with regret, which is, that

the best workmen are too generally

great drinkers, which often arises

from this :—another knows a better

or shorter method of doing a thing ;

this method he desires to know, but,

while the other is sober, he cannot

prevail on hi in to disclose it ; he

therefore takes him to the ale-hou3e

and treats him, perhaps many times,

before he can obtain his desiredob-

ject : this begets a habit of drinking,

especially as he is often obliged to

have recourse to the same means for

a similar purpose.

If any of your kind Correspond

ents can point out a remedy for this

evil, they would do a thing which

would be productive of much benefit

in future. It is much to be wished

that those who have bought know

ledge at this dear rate would not

sell- it at the same, and I am per

suaded they would not, if they con

sidered the ruin and disgrace it has

entailed on themselves.

I am, Sir,

Your obedient servant,

H. Framiton.

SOLVENT FOR PUTTY.

Sin,—Having intended, some time

since, to replace some common glass,

in the front windows of my house,

with plate-glass, I was compelled to

abandon the idea on consulting my

glazier, who held out so little proba

bility of saving any of the present

glass, owing to :he metho;! of taking

it out of the sashes, by cutting away

the putty with a knife, which not

only endangers the glass but injures

materially ami disfigures the sash at

the same time. As I did notiike to

run the risk, I gave up my intention.

It strikes me that some of your Cor

respondents or reader* may be aware

of some solvent for the putty .which,

by application to it, might render it

sufficiently soft to permit the glass
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to be removed without danger or

trouble : at all events, if no method

be known, I think, in the present

improved state of chemical know

ledge, it would not be difficult to

discover one which would prove of

such eminent use and advantage.

I remain, Sir,

A CONSTANT SUPPORTER OP THE

MECHANICS' MAGAZINE.

REGULATING CHRONOMETERS.

SIR,—Seeing, in No. 125 of your

useful Magazine, a plan by your

able Correspondent, F. O. Si., for

regulating chronometers,—without

objecting to his plan, I beg to submit

a plan of my own, the truth and

power of it being, in my opinion,

more open to experiment or mathe

matical investigation. Should any

fatal objection be applicable to it,

anv of your Correspondents who

will point it out will much oblige,

Sir,

Yours truly,

W. CROSBIB.

Lambeth, 19th March, 1826.

 

Dfteription of the Engraving.

A, A, A, are three bulbs of glass,

filled with mercury ; their tubes,

/'. I', /•, .arc the crosses of the balance ;

hence.'when the temperature of the

air expanded the balance, the mer

cury would go toward the centre (if

these little thermometers were pro

perly constructed), and preserve the

momentum of the balance.

I am aware the workmanshipwould

be difficult, vet I think 1 have seen

as great difficulties overcome ; or

perhaps some of your "Correspond

ents may be able to apply the same

principle with less complexness.

P.S. Is there any fixed or produce-

able power of repulsion which would

repulse regularly, instantly, and in

proportion to distance f Some Cor

respondent will, perhaps, favour me

by an answer.

EFFECT ON THE TIDES OF REMOVING

LONDON BRIDGE.

SIR,—As the columns of the Me

chanics' Magazine appear to be open

at all times to the humble inquirer,

perhaps you will allow me, through

the medium of that interesting pub

lication, to solicit the opinion of some

of your intelligent Correspondents as

to what will probably be the conse

quence of the removal of London

Bridge, as far as it respects the ebb

and now of the tide ; for if, on the

removal of the bridge, the tide should

flow higher than it now does, it must

be evident that the injury that would

be sustained (if not guarded against)

by many of the inhabitants of the

banks of the river would be very

great ; and 1 have no doubt that any

information that can be obtained on

the subject would be highly accept

able to many of them, as well as to

Your humble servant,

April 17th, 1826.

AQUATICUS.

REMEDY FOR THE BITE OF

SERPENTS.

M. Leguevel, " On the Properties

of the Guaco," states that this shrub,

which is a sort of climber, or pliant

willow, found in the warm and tem

perate regions of the Viceroyalty of

Santa Fe, towards the 45th degree

of north latitude, not only possesses

the property of neutralizing the

venom of the rattle-snake, and other

serpents whose bite proves fatal in

the course of a few mmutes, but may
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be used as a prophylactic, and with

such efficacy that some doses of the

juice of the pounded leaves, pro

perly administered, will render a

person invulnerable to the bite of

these reptiles. This plant was trans

ported to Martinique, in 1814, and

there it was studied by M. Leguevel,

who has described its botanical cha

racters. He mentions several facts

attested by persons of credit, and by

the local authorities, which prove

that persons bitten by the most

venomous serpents have, by the juice

of the Guaco, been saved from any

ill consequences.

FIOHT BETWEEN A HEDGEHOG

AND SNAKE. ,

The following singular rencontre,

witnessed by Professor Buckland, is

related in a paper on the Habits of

Animals, by Air. Broderip, in the

Zoological Journal, No. v.

" Having occasion to suspect that

hedgehogs, occasionally at least,

preyed on snakes, the Professor pro

cured a common snake (coluber tu

trix), and also a hedgehog, which

had lived in an undoinesticated state

some time in the Botanic Garden at

Oxford, where it was not likely to

have seen snakes, and put the ani

mate into a box together. The

hedgehog was rolled up at their first

meeting : but the snake was in con

tinual motion, creeping round the

box, as if in order to make its escape.

Whether or not it recognized its

enemv, was not apparent ; it did not

dart from the hedgehog, but kept

creeping gently round the box; the

hedgehog remained rolled up, and

did not appear to see the snake. The

Professor then laid the hedgehog on

the body of the snake, with that

part of the ball where the head and

tail meet downwards, and touching

it. The snake proceeded to crawl—

thehedgehogstarted, opened slightly

—and, seeing what was under it, gave

the snake a bard bite, and instantly

rolled itself up again. It soon opened

a second time, repeated the bite, then

closed as if for defence ; opened cure-

fully a third time, and then inflicted

a third bite, by which the back of

the snake was broken. This done,

the hedgehog stood by the snake's

side, and passed the whole body of the

snake successively through its jaws,

cracking it, and breaking the bones

at intervals of half an inch or more ;

by which operation the snake was

rendered entirely motionless. The

hedgehog then placed itself at the

tip of the snake's tail, and began to

eat upwards, as one would eat a

radish, without intermission, but

slowly, till half of the snake was de

voured, when the hedgehog ceased

from mere repletion. During the

following night the anterior half of

the snake was also completely

eaten up."

HINT TO THE WEATHER-WISE.

Wheel-barometers are in very ge

neral use among meteorological ob

servers ; but they are neither so sim

ple in construction, nor so correct

and equal in their movements, as the

portable upright barometer. This

arises from the friction to which the

former are liable, and the unequal

proportion of their pulleys to the

circumference of the scales. Our

esteemed Correspondent, Dr. Bur-

ncy, remarks—" I have seen wheel-

barometers of an elegant appearance,

at the time of a very low pressure,

below the range of their scales of

from 28 to 31 inches; while the

mercury in the upright barometers,

in the same neighbourhood and at

the same height, did not sink below

28- 10 inches."

TO UNFIX THE GLASS STOPPER OF

A MOTTLE.

Take a red-hot poker and apply it

round the neck of the bottle, so that

it may be expeditiously heated with

out heating the stopper. For this

purpose its head should be dipped

once or twice in cold water : it may

then be easily removed. I have

often succeeded in this way with

ladies' smelling-bottles, whose stop

pers have been rendered immovable

by being put cold into the bottles

when heated with the hand.

B.C.
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CHBSNCT-TREE BARK.

It is stated, in the Annates ile I'In

dustrie (vol. vi.), that this bark con

tains twice as much of the tanning

principle as that of oak, and nearfy

twice as much colouring matter as

logwood. With iron it forms au

intensely black and durable ink.

Its colouring matter has a stronger

affinity than sumach for wool, and is

not affected by air or light.

WHAT ARE THE ADVANTAGES OF

ANALYSIS ?

Sir,—D'Alembert observed, that

the more abstract and investigation

is made, the more perspicuous and

satisfactory does it become ; and the

authority of D'Alembert appears to

have made reasoning as abstractedly

as possible the fashion. But, if this

be true, what comes of all the boasted

advantages of analysis? I should

like to see this question satisfactorily

answered by auy one of the many

intelligent Correspondents of the

Mechanics' Magazine.

1 am, Sir,

Your obedient servant,

A Looker-on.

HOW TO GET RID OF A ROOKERY.

Sift some soot, or put it in small

heaps under the trees in which the

rooks have pitched.

Haasuc.

NUMBER OF FIFTEENS IN A PACK

OF CARDS.

Sir,—I observe that your Corre

spondent, G— S—, in his letter on

the subject of the Fifteens, which

appears in Part 34, page 331, has, in

his calculations, fallen into an error;

the sixes and treys are susceptible of

40 combinations only, which reduces

the aggregate number to 1 7-64.

I am, Sir,

Yours very respectfully,

Wm. Dobson.

Downham, Norfolk, May 6th.

PLANS IN RELIEF.

Such of our readers as have seen

the plan of the " Swiss Mountains"

in relief, with a similar plan of the

" City of Edinburgh," will readily

admit their interest as a matter o'f

taste, and their political and geolo

gical value. The " Pyramids," with

the sphynx and neighbouring coun

try, may be seen in the royal library

at Paris ; and we believe that a plan

of " Gibraltar" in relief has been

executed with great minuteness.—

Evelyn, the author of the Sylva,

mentions in an early part of the Phi

losophical Transactions, that he saw

similar plans on the Continent, and

particularizes an island, which gave

him great satisfaction.

A correspondent of the Philoso

phical Magazine proposes to substi

tute such plans universally, for work

ing drawings. " The want," he ob

serves, " of such plans, has been felt

in the original projection of im

portant drainages, roads, canals,

rail-ways, and all other works de

pending upon levels. Shading and

sections are imperfect substitutes;

and an actual plan in relief, except

of a mountainous country, is almost

useless, from the small proportion

which the elevations bear to the ho

rizontal plane. But why should not

plans in relief be formed, such that

the altitude of any point above the

horizontal plane shall always be in

creased in a fixed ratio to the true

altitude? If the altitude, for in

stance, be increased («) times, it will

in all parts of the plan bear this

fixed proportion to the base line,

and will truly exhibit the direction

of the inclination, and its comparative

magnitude. No ordinary map what

ever is mathematically true; when

the lines in longitude are correct, the

latitudinal distances must be incor

rect, and conversely : the various

projections have always been formed

on some conventional principle, never

accurately exhibiting the true hori

zontal distance. To the artist 1 leave

the mode of multiplying such pluns

in plaster, copper, or otherwise ; and

the contrivances necessary for form

ing a series into a volume, folded up

like a backgammon board."
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migration of birds.

Dr. Schinz, Secretary to the Pro

vincial Society of Zurich, has endea

voured to discover the laws accord

ing to which the birds of Europe are

distributed over our continent. The

country in which the bird produces

its young is considered as its proper

one. The nearer we approach the

poles, the more do we find peculiar

or stationary birds, and the fewer

are the foreign species which make

their appearance. Greenland has

not a single bird of passage. Iceland

has only one, which remains during

winter, and leaves it in spring for

still more northern countries. Swe

den and Norway have already more

birds of passage ; and we find them

increasing in number in proportion

as we advance towards the centre of

Europe. In the intertropical coun

tries no bird emigrates ; to the north

they all emigrate The propagation

of birds keeps pace with the quan

tity of food. Spitzbergen has but a

single herbivorous species ; for the

sea presents more nutriment, and all

the rocks and cliffs are inhabited by

aquatic birds. In the frigid zone a

much greater number of marsh birds

breed than beyond the arctic circle

and in the warm countries of Europe.

Dr. Schinz also indicates the distri

bution of the species of domestic

fowls, and remarks that each country

has its peculiar varieties of fowls.*

•—Bulletin Univert.

UNIVERSAL .MERIDIAN.

"It is very desirable," M. de la

Place observes, " that all the nations

of Europe, instead of referring their

calculations of longitude to the me

ridian of their principal observatory,

should have some common meridian,

which nature seems to have pointed

out for that purpose. That agree

ment would introduce into the geo

graphy of the world the same uni

formity that exists in its almanacks

• For Dr. Jenner's investigation of

the circumstances which impel birds to

migrate, see the Philosophical Magazine,

vol. lxiv. page 50.

and in its arithmetic ; a uniformity

which, extending to the numerous

objects of their mutual relations,

forms various countries into an im

mense family." M. de la Place pro

poses that either the Peak of Tcne-

riffe or Mont Blanc should be the

point through which this common

meridian should pass.

NOTICES

TO

CORRESPONDENTS.

Fidei Defensor baa overlooked a no

tice intended for him several weeks ago.

We most still decline resuming the con

troversy.

We shall endeavour, in a short time,

to send J. It. the information he desires*.

T. M. B. and Auruni, on Philological

Discussions, caution wisely ; but the

insertion of their communications would

only prolong what they deprecate.

The subject treated of by Viator shall

certainly be takcu up in our next.

Communications are received from—A

Subxcriber-A. S. H.-S. W.—H. H. H.

—H.—J. Firth—Q. S.—W. Smith-Da-

vicf-W. C.-T. L. C.

* Advertitementl for the Covert of

the Monthly I'm Is mutt be tent to

the Piiblithert before the 20th dag of

each Month.

Communications (pott paid) to be addressed

to tin- Editor, at tbe Publishers', KMIiR I

and I.ACEY, 55, Paternoster-row, London.

Printed by Wilis, Jmtrll, and Milli (bo

BtHtlty), Bolt -court, Fleet-street.
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VACUUM POWER ENGINE.

SIR,—Following up the idea of

your Correspondent, /, in the 130th

Number of the Mechanics' Maga

zine, I have devised a method of ob

taining a Vacuum under the piston

of an ^Engine of similar construction

to the atmospheric steam-engine. It

it simply this :—

A and B are two cisterns of water, (he

level of the water in the cistern A, being

four feet above that of the water iu the

cistern B ; c and rfare valves, which are

opened and shut by the rods gg. When

the valve d is open, water rises into the

cylinder through the pipe, K, from the

cistern A, by the pressure of the atmo

sphere, as high as the dotted line, A,

which is 32 feet above the surface of the

water in the cistern A ; now the valve d

being shut,, and the valve C open, the

water will fall to tin- dotted line B, that

being 32 feet above the surface of the

water in the cistern B, thereby pro

ducing a vacuum in the cylinder beneath

the piston, or in the space between the

dotted lines A and B.

The piston, now having the whole

pressure of the atmosphere upon it, will

descend with a force proportionate to

its area, bringing down the end of the

beam with it.

The piston being now at its lowest

point, the rods, gg, will have opened, in

their descent, the valve rf, and closed ihc

valve c. The water will now rise, by

the pressure of the atmosphere, through

the pipe K, and regain its height in the

cylinder to the dotted line A, while the

momentum of the fly-wheel raises the

piston. When the piston has reached

its highest point, the rods, gg, will have

opened the valve c, and shut the valve d,

and the piston will again descend, the

water which produced the vacuum pass

ing off through the pipe, L, into the cis

tern, B.

The cistern, A, is supplied with water

from the pipe, K, which has a ball-cock,

to preserve the level of the water. The

pipe, F, allows the superfluous water to

run offfrom the cistern, B, and thus pre

serves the same level of water in that

vessel.

Before the engine cau be set in motion,

the plug ut F must be taken out, the

pipes L and K, and the cylinder, filled

with water ; replace the plug, and shut

the valve, rf, and the motion commences.

It is obvious that the height of the level

of the water in A, above that of the

water in B, will be the length of the

stroke of the piston.

Having put my ideas together on

this subject in a'very hasty manner,

1 shall be obliged to any of your

Correspondents who will point out

any inconsistency they may observe.

I am, Sir,

Your most obedient servant,

ROBINSON CRUSOE.

Portsmouth.

FIRST TRANSIT OP VENUS.

The first time the transit of Venus

over the sun's disc was visible to

mortal eyes was on the SMtli of

November, 1639, and the only two

persons in the world who then ob

served it were Mr. Horrox, a young

astronomer of great talents, who

predicted its appearance, and his

friend Mr. Wm. Crabtree, to whom

alone he had ventured to announce

the discovery. How enviable must

have been the delighted feelings of

these two young friends, at the

moment when their solitary antici

pation was realized ! Mr. Horrox,

who was suddenly cut off in the 22nd

year of his age, was also the author of

a Theory of Lunar Motions, which

Newton has made the groundwork

of his Astronomy, but not withouta

proper acknowledgment of the claims

of this extraordinary young man, of

whom he always spoke as a genius

of the first rank.

ERRORS IN DR. MUTTON'S TABLES

OK THE PRODUCTS AND POWERS

OF NUMIIERS.

Mr. James Utting has discovered

no less than 1700 errors in one page

(the 20th) of Ur. Button's Tables

of the Products and Powers of Num

bers. The products of all numbers

from 36 1 to 380 at the head of the

table, by 15 to 99 at the side, are all

100 too "little.
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CUBIC EQUATIONS. gj

correction to be added to 8.13116, to

give a near value of y . • . y = 8.59135,

11

(Continued from page 425, Afo. J39J

(For the Mechanics'

Opposite to 8.5 we find a' = 8.040208.6 a* = 8.13977

Difference.... 9957

Corrections.

.45980

' .46023

43

Also 8.13116-8.04026=9094.

Hence 9U57 : 9096 : : 43 : 39 . • .

.15980 + 39 = .46019 is the approximate

= 20 x 8.59135 = ,4.725242.

S'H>—In my last communication I

made a mistake in assigning the near

est limits of the irreducible equation

y>—ay=—a, which I stated it to be :

y is greater than a*- 1^, but less

than a*. It ought to have been, y i»

greater than a* -li, but less than

«*_!.
10

I shall now proceed to explain how

a near value of the positive root of the

irreducible equation ys —ay = a, or a

near value of the negative root of the

equation y'—ay=» —a, maybe obtained

frum Table I.

Example ]st.

Given x3_2oT=n) to find a near

value of the positive root.

Solution.

Reducing the equation to the tabular

Airm, it becomes y'- |^y,= ~ .• .

In order to see how far the tabular

solution is correct, we shall solve the

equation x> — 20 x = H by Mr. Raph-

son's method of approximation.

Solution.

When 4 is substituted for x, the

result is - 16; aud, when 5 is substi

tuted, the result is + 25 . • . one pos

sible root lies between 4 and 5, try 4.5,

and let x = 4.5 + z = r + z. Then

*3=r» + 3r3z + , &c.

-20 x =_20f-20a

-II --11

and z=20r+ll — r>

33 .
~ '

213

180 + 33

182.25-60

- 122T5~ll5=l2 nearly, .-. z = 4.7

nearly.

Suppose * = 4.7 + s «= r + z, then

1 40 r + 33
*— jr.

= .025 .-. *=4.7 + .025=.4.725 nearly.

Again: Suppose :r=4.725-f-z=r + z,

by proceeding as above, we find z =

.000243.

.-. x = 4.725243, very nearly.

Hence the tabular solution gives the

positive value of x true to 5 decimal

places, and more could not be expected,

as the Table only extends to that num

ber of figures.

Example InA.

To find the negative root of the

equation x3—9r=—8.

The negative root of the equation

:r> — 9 *= — 8 is the same as the posi

tive root of the equation xs — 9 #=8.

Q3

The tabular equation is y3 y =

E -'
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Opposite to 3.7 we find o* = 3.282873.8 «* =338108

Difference . 9821

Correction!.

.41713

.41892

179

Also 3.375-3.28287 =9213 .'. 9821

: 9213 : : 179 : 168 : : 41713 + 163 =

.41881.

Hence y=3.375 + .41881 =3.7938),

and x =| x 3.79381 - 337228.

The nepative root of the equation

2-3-9.1.= -8 is-3.37223; and all these

figures we have found to be correct by

the method of approximation.

Cubic equations of the form x3 ±

q z* ± r = 0, very often occur for

solution ; they may be reduced to the

tabular form without taking away the

second term, as follows :—

Put x — -, then, by substitution, the

L qafl ± r = 0 becomes

.0,

equation

«* Q3 ,
or y3 ± — y i — =0; and assuming

*" T

— =1 o, then ys T a y ± a «• 0.

The remainder of this subject, Mr.

Editor, I chall certainly finish in my

next commuuicatioD.

I remain, Sir,

Your most obedient servant,

G.... S....

SCYLLA AND CHARYBD1S.

The rock of Scylla lias been de

picted by poets in very terrific colours j

and, to describe its horrors, Phale-

rion, a painter, celebrated for his

nervous representation of the awful

and the tremendous, exerted his

whole talent. But the flights of

CHARYBDIS.

poetry can seldom bear tobe shackled

by homely truth ; and if we are to

receive the fine imagery that places

the summit of this rock in clouds,

brooding eternal mists and tempests ;

that represents it as inaccessible even

to a man provided with twenty hands

and twenty feet, and immerses its

base among ravenous sea-dogs ; why

not also receive the whole circle of

mythological dogmas of Homer,

who, though so frequently dragged

forth as an authority in history,

theology, surgery, and geography,

ought, in justice, tobe read only as

a poet. In the writings of so excel

lent a bard we must not expect to

find all his representations strictly

confined to a mere accurate narration

of facts. Moderns of intelligence,

in visiting this spot, have gratifisd

their imaginations, already heated by

such descriptions as the escape of

the Argonauts and the disasters of

Ulysses, with fancying it the scourge

of seamen, and that, in a gale, its

caverns " roar like dogs ;" but I, as

a sailor, never perceived any differ

ence between the effect of the surges

here and on any other coait, yet I

have frequently watched it closely in

bad weather. It w now, as 1 pre

sume it ever was, a common rock of

bold approach, a little worn at its

base, and surmounted by a castle,

with a sandy bay on each side. The

one on the south side is memorable

for the disaster that happened there

during the dreadful earthquake

of 1783, when an overwhelming

wave (supposed to have been occa

sioned by the fall of part of a pro

montory into the sea) rushed up the

beach, and, in its retreat, bore away

with it upwards of 2000 people,

whose cries, if they uttered any, in

the suddenness of their awful fate,

were not heard by the agonized spec

tators around.

Outside the tongue of land, or

Braccio di St. Raimerc, that forms

the harbour of Messina, lies the^Sa-

lofaro, or celebrated vortex of Cha-

rybdis, which has, with more reason

than Scylla, been clothed with ter

rors by the writers of antiquity. To

the undecked boats of the Rbegians,

Locriaus, Zaacleans, and Greeks, it

must Jiave been formidable ; for,
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even in the present day, small craft

are sometimes endangered by it ; and

I nave seen several men-of-war, und

even aseventy-four-gun ship.whirled

round on its surface ; but, liy usino-

due caution, there is generally very

little danger or inconvenience to be

apprehended. It appears to he an

agitated water, of from seventy to

ninety fathoms in depth, circling in

quick eddies. It is owing, probably,

to the meeting of the harbour, and

lateral currents with the main one,

the latter being forced over in this

direction by the opposite point of

Pezzo. This agrees, in some mea

sure,with the relation of Thuuydides,

who calls it a violent reciprocation

of the Tyrrhene and Sicilian Seas ;

and he is the only writer of remote

antiquity I remember to have read

who has assigned this danger its

true situation, and not exaggerated

its effect. Many wonderful stories

are told respecting; this vortex, par

ticularly some said to have been

related by the celebrated diver Colas,

who lost his life here. I have never

found reason, however, during my

examination of this spot, to believe

one of them.

Smyth's Memoir.

SILK-WINDING MACHINERY—MR.

BADNALl/S PATENT.

_ (ft Ike JMitor of r A, tftdiania' tlagftine.)

SIR,—Not being a constant reader

of your Publication, it was not until

this morning that your Number for

April 15 wag put into my hands. It

contains an article front the pen of

an individual named Jones, relative

to mv partner, Mr. Badnull's, Patent

for the Manufacture of Silk. As it

is evidently written with the inten

tion of casting a shade upon that in

vention, I shall take upon myself to

answer the erroneous and unfounded

statement* 'it contains.

To the claim to the invention Mr.

Jones set up for our agent, Mr.

Scott, in a former communication,

and which he still attempts to -insi

nuate, Air. S.'8 own written disavowal
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will by most be deemed a sufficient

answer. To convince Mr. Jones, how

ever, that the source from whence he

has gleaned his information is not as

correct, as he supposes, I would beg

to inform him, that the - coppers

which Mr. Scott, then in the employ

of Messrs. Pontifex and Co., was

sent to erect, were not for the tan

ning process patented by Mr. Spils-

bury, but for a dye-house belonging

to Messrs. Badnull, Spilsbury, and

Cruso j that so far from its being

possible for Mr. Scott to have any

claim to the invention alluded to,

there is now in my possession a cor

respondence, prior to the period

when Mr. Scott first visited' Leek,

.between Mr. Badnall and myself, I

being at that time in London, in

which the principle of driving the

skein of silk by power, in combina

tion with a power of compensating

any irregularity of its delivery, is

not only fully discussed in words,

but exemplified by drawings.

Having thus disposed of the first

error, 1 will proceed to discuss, on

Mr. Jones'* own principles, the re

lative merits of the old and new ma

chines. The propositions he lays

down are severally its follow :—

1st, That Mr. Pattison has laid the

machine a.side ;—that Mr. Pattison is the

greatest English throwster—that, there

fore, the machine is labouring under the

greatest possible condemnation.

2dly, That increase of velocity being

attended with equal expense, has no ad

vantage ;—that the chief advantage of

the machine is velocity, therefore the

new machine lias no advantage.

Lastly, That a bobbin wound rapidly

must make bad work ; the new machine

wind* rapidly, therefore the invention

is radically defective.

Without stopping to examine the

logical accuracy of Mr. Jones's first

proposition, but allowing Mr. Patti

son (Mr.Pattison.jun. Iconceiveis al

luded to) to be the greatest throwster

—to be possessed of a sufficiency of

acuteness to know his own interest,

and ofjudgment to discriminate be

tween thedifficultiesinseparable from

a new system, and the difficulties in

separable from a radically defeelive
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system, wc are not to suppose that

Mr. Pattison's mantle will extend to

his servants. Now, unfortunately,

Mr. Pattison never saw the machine

in question. But even allowing all

the infallibility to Mr. Pattison and

his men that Mr. Jones can desire,

before we bow to their dictum, it

must be shown, that the greatest

throwster in the trade—greatest, of

course, as possessing the largest ca

pital, for I am not aware that Mr.

Pattison possesses any thing to. dis

tinguish him from his neighbours,

save extent—it must first, I say, be

shown, that the greatest throwster

would object to see his supremacy

maintained at the expense of the

good fame of an invention, the in

tention of which is to render capital,

the cause of his superiority, less ne

cessary. However this might be,

one point I can personally attest. A

few days previous to, I may almost

say at the moment, Mr. P. was pub

licly declaring in London the ma

chine a failure, I was myself at Mr.

Pattison's factory at Congleton, and

there saw the engine going, about

three times faster than the other en

gines, superintended by the same

number ot children, and winding the

same quality of silk. Mr. Brace-

girdle, the superintendent, expressed

himself satisfied, that the engine

wound considerably quicker and bet

ter than the common description—

that he had not yet tried how much

so, as the hands were scarcely be

come sufficiently accustomed to it,

to work it to the best advantage.

Such was the fact ; to reconcile, it

must be the task of the greatest

throwster and his advocate, Mr.

Jones.

The premises of the second pro

position I cannot assent to : that,

because increased velocity is attended

with an equivalent increase of ex

pense, it has therefore no advantage.

Is it no advantage to perform on one

machine, in the same time, the work

of five on another construction ?

Are the saving of capital on the first

cost, the after wear and tear, the

saving of room, points not worthy

of consideration? they may be so

with the greatest throwster, but the

trade at large, the smaller capitalist,

and the consumer will find it other

wise. Is it a slight advantage to

perform the same quantity of work,

though the expense be equal, by one

machine in a fifth of the time that

another will require ? Is neither

interest of money, nor a quicker

return of capital, advantageous ? If

tlicy be not, Mr. Jones will perhaps

be Icind enough to enlighten man

kind as to the error into which they

have hitherto been blindly plunged,

in supposing that such trifles could

form any part of the advantages of

machinery—nay, he will be kind

enough to point out in what else

those advantages consist. But Mr.

Jones errs as much in supposing the

advantages of Mr. Badnall's patent

to be confined to increased velocity.

I am tempted to ask, did Mr. Jones

ever witness a silk-winding engine at

work? If he has, he will have seen

the thread break, and that constantly,

where the thread, if at all finer, was

yet quite strong enough to bear the

subsequent operations of the throw

ster. He might also have observed

that the cause arose from the strain

that the momentum, acquired of ne

cessity by a swift in motion, exerts

on the silk when it sticks in the skein

or hank. He might then have pos

sibly deduced, since momentum in

creases with velocity, the utter use-

lessness of driving a swift on the

common principles at a speed greater

than that ordinarily employeu.

I need not here inquire into Mr.

Jones's assertion, that the waste must

be wound, and consequently the work

will not he of so good a quality when

wound by the patent engine, the use

of the lever in which, is, by means

of its power of extension and con

traction, to regulate the exact fine

ness at which the thread is to be

wound off unbroken—as that remark

evidently arises from his total igno

rance of the machine he is discuss

ing. Neither shall I stop to notice

what degree of contradiction exists

between his observation, " that the

English machines drive three times

as fast as they wind at the best mills

in Italy ; and his opinions of the

non-advantage of increased velo

city, as these ideas arise from a

similar ignorance of the real bear
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ings of the case he attempts to in

vestigate.

The third proposition is no less

erroneous. The common causes of

the breakage of threads in the ope

rations of throwing, arises from the

looseness and unevenness of a bobbin,

wound by the common engine, and

from the displacement of the threads

and even breakage in such bobbins,

by the frequency of the handling

they necessarily require for piecing

the threads. These are the true

causes.combined with a radical defect

in mules on the old construction,

which, though it is provided for in

Air. Badnall's patent, it is not my

province now to discuss. The first

of the defects the patent machine

remedies by the power it gives the

winder, to give to his bobbins any

degree of tightness he may desire.

The chance of the second is rendered

much less, by the less number of

times that the bobbin requires to be

handled, and also by the less effect

such handling has on a tight than a

slack bobbin. The explanation is

found to agree with experience, for

it is no uncommon thing to find a

patent bobbin spun out without a

breakage.

Finally, the fact that the silk

termed Gonatia A., which, from its

extreme fineness has alike defied the

English and the Italian throwster, is

now wound and worked by the new

machinery with as much facility as

coarser silks upon the old would

have been, is of itself an ample re

futation of Mr. Jones's statements ;

and it is with a feeling allied to self-

debasement thiii I have condescended

to notice the remarks of an individual

who has so little regard to consist

ency or truth, as first to attempt to

injure the character of Air. Bad nail

under the paltry subterfuge of vin

dicating for another the merit of an

invention, which, when he finds him

self foiled, he would feign attempt

to cry down as destitute of merit

altogether. Such conduct I should

have treated with the contemptuous

silence it so richly deserves, did I

not witness in it a fresh attempt on

the part of an interested few, the

situation of some of whom ought

to have taught them better, to run

down a series of improvement*,

which, though they have arisen in a

manufactory of which I am a mem

ber, I do not hesitate to declare will,

ere long, ruse the English silk ma

chinery to a pitch of perfection not

surpassed by that of the cotton

trade.

I now leave the patents to rest

upon their own merits, only request

ing those who may wish them well,

to consider the ditfaculties and preju

dices ever attendant on the introduc

tion of a new system.

I have the honour to remain,

Sir,

Your obedient humble servant,

, F. GIBBON

Ballhaye, near Leek,

May 13th, 1826.

KITCHEN FLOORING.

SIR,—I observed, some time since,

in your truly valuable publication,

an inquiry upon the subject of floor

ing kitchens, &c., with a description,

of cement or mastic. Now I have

been some time waiting in the hope

of seeing the point discussed; but,

as the wooden flooring of my kitchen

is giving broad hints that something

must speedily be done, will you allow

me to revive the subject, by pro

pounding the following questions :

What is likely to be the expense

of covering a common house kitchen

compared with board'uig ?

What is the best kind of cement,

and whether any persons in town

would undertake the job f

Whether the work is likely to chip

off? &c.

I am informed that the flooring of

kitchens, and even of upper rooms,

in Derbyshire, are usually covered

with a sort of mastic ; but any in

formation upon the subject will

much oblige,

Y'our old and constant reader,

ZBTHDAPEDON.

May 19th, 1826.
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THEORY OP THE AURORA BOREAL IS.

 

Sir,—The attempt to add another

to the numerous theories which have

been proposed, respecting the cause

of the Aurora Boreulis and Justralis,

may, perhaps, be thought presump

tuous i but in this age of science, I

should hope that any endeavour to

elucidate a subject, which has hi

therto baffled research, will meet

with indulgence.

It is known that the ancients saw

but little of those phenomena, and

knew le9S, as the appearance of the

Aurora Borealis was by no means

frequent upon record, until after the

year 1716. They gave it different

appellations, according to its Various

forms, and colours. Since the time

mentioned) opportunities of accu

rately observing its movements and

variations have been numerous, and

all writers on the subject agree in

their descriptions ; viz. that it ap

pears to stretch from the North to

wards the South in broad flashes, co

lumns, rays, straight or waving

lines, or arches across the zenith

from East to West j that its motions

are very variable, being perpendicu

lar, horizontal, quick, slow, tremu

lous, and waving, and flying from

one of these forms or movements to

another with inconceivable celerity

and brilliant changes of colour ; that

its tints are prismatic, and very si

milar to those of rainbows, haloes,

paraselenes, and other meteoric ap

pearances, the undoubted cause of

which is reflection of light from, or

refraction of it through, water.

In mentioning former theories,

most of which have been rejected as

soon as proposed, by the scientific

world, I have neither time nor in

clination to describe them minutely,

nor is it here requisite. It will suf

fice to glance at the most prominent

and probable, as those supported by

the names of the ablest men. • Many

are sufficiently absurd to carry their

confutation with them ; but as, of

course, so difficult a problem must

necessarily have given rise to very

wild hypotheses, it is needless al

most to say, that they are extremely

abundant.

Dr. Halley gives us two solutions :

first, that it is occasioned bv vapours

rarefied by subterranean fires, and

tinged with sulphur; or, secondly,

by a subtle vapour, which, -entering

the South pole, passes through the
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Earth, making its exit at the North,

and there, being suddenly condensed,

gives out the same kind of li^ lit that

electrics do upon friction. To con

fute the former hypothesis of the

Doctor, it is only necessary to say,

that we are now sufficiently ac

quainted with the laws of optics to

know, that tulphur is not required to

impart prismatic colours ; and the

latter is geologically impossible ; or,

if it were not, the appearance of the

Aurora Auttrulis within the Antarctic

Circle completely destroys it.

Mr. Cotes * deduces the pheno

mena from streams emitted from the

heterogeneous and fermenting va

pours of the atmosphere. Modern

chemisU, I helieve, recognize no

such streams. Mr. Canton, Dr.

Franklin, and Mr. Kirwan, with a

great majority, suppose electricity

in a variety of ways to be the primary

cause; but Mr. 'Fisher, in his late

Northern Voyage with Capt. Parry,

affirms more than once, that the

electrometer was not in the lea»t af

fected with it, although it frequently

itreamed in its must vivid lustre over

the ships. Mr. Dalton conceives it

to be an effect of magnetism. I

never heard that, under any circum

stances, magnetism had the power

of producing reflecting or refracting

rays of light. Lastly, M. Lihes sup

poses the^Aurora Borealis to be pro

duced hy nitrous acid, nitric acid,

and nitrous gas ; but he also calls in

the aid of an electric spark to pro

duce these substances (which assume

the prismatic colours), from the de

composition of azotic and oxygen

gases. As far as nitrogen is here

concerned, this theory is the nearest

to that which I shall now offer, with

the diffidence so intricate a subject

excites, as nitrogen is always an

•gent in the formation of ice. But

before I proceed further, I must ob

serve that I am no astronomer, and

must therefore beg indulgence for

errors or deficiencies in terms of de

scription.

It is to the work of Mr. Fisher,

above mentioned, that I am indebted

for the suggestion of this attempt at

• Vide Smith's Optics, p. 69.
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an hypothesis. In his accurate ac

counts of the various haloes, arcs*

parnsclcnce, &c., which he saw in the

dreary regions he visited, he tells us

that he always observed, during their

appearance, floatingparticles or crys

tals of ice, in the atmosphere; which

was also the case when the sun. first

appeared after its long absence,

which was visible, by refraction,

three days before it rose above the

horizon. Now, considering the great

refracting power of water, either in

its fluid or congealed state, and the

prismatic forms of its crystals, thus

evinced in an immense degree in the

formation of these meteoric appear

ances, und at the same time knowing

the exhaling power of the sun, aided

by the evaporation and expansion

occasioned bv volcanic and subterra

nean fires, which can raise vapour to

almost any conceivable altitude, is it

tno great a stretch of imagination to

suppose, that minute crystals of ice

may be suspended at a great heat in

the atmosphere, sufficiently high

even tw be exposed to the sun's rays,

which of course pass obliquely over

the globe, when the Arctic Circle is

enveloped in the Earth's shadow? If

this could take place, the rays might

be refracted by clouds of the con

gealed atoms towards the North Pole,

and cause the phenomenon of the

Aurora Borealis j and towards the

South in a less degree, propor

tionate to the siipposed quantity of

floating crystals in a comparatively

warmer region, forming the Aurora

Australia.

One principal branch of the sub

ject to be considered, is the height

of these phenomena above the Earth ,-

and the calculations of it are as vary

ing and discordant as the theories re

specting them. Father Boscowieh

has determined the height of the

Aurora Borealis, seen by the Mar

quis Poleni on the Ifith of Deeem-

' her, 1 167, to have been 825 Eng

lish miles; Mr. Bergman averages

it at 4G8, Mairan 'at about 200

leagues, and Enler at several thou

sands of miles ! So much for com

putation ! The theory here offered

would require an atmosphere of an

altitude equal to that of the phcno
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menon; and the mean height of the

atmosphere is supposed to be about

five miles and a quarter. I say sup

posed, because, from many causes, it

is known to be very unequal, and in

spite of all calculation, it is con

fessed that the extension of its rarer

strata may be indefinite. As an ad

ditional assistance to the opinion

here broached, Mr. Forster, in his

account of his voyage with Captain

Cook, in 1773, says, " these columns

(the Aurora Australis) are sometimes

bent sideways at their upper extremi

ties." May not this be at the points

of refraction ?

We are told that, although the

Aurora Borealis appears to dart to

wards the South, it in reality points

towards the North : if this be the

case, it must be the atmospheric re

flection of the true Aurora Borealis,

which is seen on this side of the

Pole.

The visible phenomenon, then, is

here considered to be an atmospheric

reflection of the refraction of the

Sun's rays through a floating me

dium of crystallized water ; and in

this single sentence lies the essential

part of the theory now offered.

It only remains to attempt to ac

count for the various and momentary

movements, extinctions, and re-illu

minations of the phenomenon ; and,

according to this view of its proba

ble cause, these must be effected by

the rising, falling, sudden crystal

lization, expansion, alteration of

form, and aggregation of the minute

crystals or atoms, varied infinitely

bv currents of wind, chemical and

other causes unknown.

Feeling my want of terms to ren

der this description accurate, I sub

join a figure of the theory, in the

hope of 'making myself more fully

comprehended.

I am, Sir, yours, &c.

H. W.

Description,

S, the Sun.

K, the Earth.

I, floating particles or crystals of ice.

B, refraction of the Sun's rays, form

ing the true Aurora Borealis.

D, atmospheric reflection of B, the

Aurora Borealis, which appears to stretch

towards the South.

TARNISH FOR BI/ECTRICAL RIBBON.

C To the Editor or the Mechanics' Magazine. I

SIR,—As a friend of Galvanus, I

must beg leave to remark, that the

reason of your Correspondent, G. M.

H n, failiiiR in his experiments

with the pocket electrical apparatus,

is because he has hitherto not used

the proper varnish for the ribbon,

the ingredients and respective pro

portion of which is as follows :—

Every ten parts should consist of

isinglass, three parts ; India rubber,

three parts ; let these be dissolved

in alcohol : next to this solution add

six parts of copal varnish. Heat this

compound over a gentle fire till tho

roughly incorporated, and, while

hot, dip the ribbon into it ; when

dry add another coat, till there is

sufficient varnish on the ribbon.

I remain, Sir,

Your most obedient servant,

PsOWTAKONOSKl.

P.S. The white of an egg greatly

improves the varnish.
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ANCIENT VASES.

From the Latin of Professor Ututsmann*

The ancient painted vases, chiefly/dug

op in many districts of Lower Italy, have

excited much interest ainoug the learned

and the admirers of ancient art. While

the elegance and diversity of their forms,

together with the singularity and bold

ness of their figures, delight the eye of

the beholder, the variety of design and

subject in the paintings with which they

are decorated, equally conduce to the il

lustration of mythology, history, and an

cient art. The investigation of these

paintings has already contributed in no

small degree toimprove ourknowledge of

antiquity ; nor has the imitation ot the

forms of those vases been less a source

of profit as applied to the art of pottery.

The famous Wedgwood- ware owes its

celebrity as much to the successful imi

tation of the forms of those vases as to

the excellence of its material. In like

manner, the beautiful ornaments ob

served upon these vases, have, in our

times, been transferred to the subjects of

many other arts ; and have been em

ployed for the decoration of buildings,

rooms, furniture, articles of dress, and

other works of luxury; insomuch, that

antique forms have become so common

in modern art, that their origin has been

nearly forgotten. Although ancient art

has, In this manner, made its way into

the shops of potters and other artificers,

and even into our drawing-rooms, yet

the scientific study of technology, and

the history of the mechanical and che

mical arts, have hitherto been little ad

vanced by the investigation of those an

cient vases. In the writings of the an

cients we scarcely find any passages in

which positive mention is made of them ;

and none, in so far as 1 know, where

their composition is spoken of. This

point, therefore, can only be ascertained

by an accurate examination of the vases

themselves. During a journey which I

made last year through Italy, I had op

portunities of examining the splendid

collections of those vases which adorn

the museums of Florence, Home, and

Naples. The pleasure derived from this

investieatiou was much augmented by

some observations which it suggested to

me regarding their composition. The

little that 1 have learned with regard to

this subject, either during my journey or

from subsequent observations and expe

riments, I shall endeavour to expose in

the followiug essay.

* Transactions of the Royal Society of

Gottingen.

Sect. \j—Ofthe fata, tommonly called

Etruscan, in general.

We shall confine ourselves to the vases

commonly called Etruscan, although the

greater part of them are not of Etrus

can but of Grecian origin. The cele

brated Wiukelmann was the first who

refuted the opinion chiefly supported by

Gorius and Buonarotti, that these painted

vases of pottery-ware had been manu

factured 111 ancient Etruria.* But al

though it cannot be denied that the

greatest quantity of vases has been dug

up in those parts of Italy and Sicily which

were formerly inhabited by the Greeks,

nor that the style of their paintings and

theirinscriptions sufficiently demonstrate

their Grecian origin ; yet it is probable,

that the art of fabricating painted ves

sels of earthen-ware was uot confined to

that portion of Italy, but also extended

to other districts, since, in many places

remote from it, vases of the same gene

ral description have been dug up, which,

however, possess so much diversity of

character, with regard to their forms

and paintings, as to induce the inference,

that they had uot been transmitted to

those parts by commerce. Nor was this

art confined to ancient Italy alone, but

was also practised in Greece,t and

thence made its way into some of the

neighbouring districts of Pontus.J The

painted vases found in these countries

are essentially the same as those disco

vered in Italy.

The vases found in different parts and

situations of Italy differ more or less

from each other, both with respect to

the quality of the material, ana to the

workmanship and style of painting; the

cause of which difference is to be sought

for in the different natural qualities of

the materials, or in a different degree of

perfection iu the art. For the art of

forming vases of pottery-ware, and of

ornamenting them with paintings, may

not only have existed in various degrees

of perfection iu different places at the

same time, but the state ot this art had

also, without doubt, been very different

at different periods. And not only have

earthen vases of very different degrees

of fineness beeu manufactured at the

same time and in the same places, but

also plain vases, without any paintings,

in all other essential respects agreeing

with the painted ones, and destined for

the same general purposes.

Of the painted earthen vases, dug up

in different parts of Italy, those found iu

* Geschichte der Kunst, p. 193, et seq.

t Clarke's Travels, vol. tv.—Walpole

Memoirs, 2d Edit.—Antiq. of Athens,

p. 322—Kilter's Vorhalle Europaischer

Volkergi'schichlen von Herodotus, p. 232.

X Hitler, as above, p. 231.
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Lower Italy and Sicily are the finest.

Tne best of all, however, are those found

at Nola. both in respect to the excel

lence of their materials, and the elegance

of their forms, together with the beuuty

of the paintings and the lustre of their

varnish-like coating. Many of them arc

so perfectly preserved, that you might

imagine them newly made. Next to the

Nola vases, are those of Locria and

Aurigeutnm. Many vases have also beeu

found near Picslum, the ancient Capua

(now 8. Maria di Capua), Sancta Agatha

Sothorum, Trcbbia, Aversa, Avella, Ta-

rentum, and in some other places of

Apulia, and of the Neapolitan province

named Abruzzo, the greater number of

which are remarkable for their beauty.

Of late years, vanes have also been dug

up in the vicinity of the cities of Angi

and Pomarico in Calabria.* The largest

and best collection of vases, found in

tlirsr and other places of Lower Italy

and Sicily, arranged most elegantly and

in the beat order, is preserved in the

Royal Museum of Naples ; this collec

tion has, of late, been much enlarged by

the purchase of the extensive one made

at Nola, belonging to the family of Vi-

zenzio. Of the private collections at

Naples, the most remarkable is that of

the Archbishop of Tareutum, which is

preserved at his scat near I'prtici, ele

gantly adorned with the choicest works

of ancient and modern art; and what

renders tult collection still more de

serving of attention is, that it is illus

trated by a learned description drawn up

by its accomplished proprietor himself.

A" great number of vases, dug up in

Lower Italy, have also been deposited in

the Vatican Library at Rome, and the

public Museum of Florence.

In the middle part of Italy painted

vases have been found much more rarely.

In some places of ancient Ktruria. as lor

example, near Voltena and the cities of

Chinsi, Viterbo,and Cometo, afewwere

formerly due up, some of which are pre

served in the Florentine Muscutn/f The

true Ktniscan vases may be distinguished

from others by the inferior quality of

their materials, by the dullness of their

coating, but especially by the greater

rudeness of their forms and painting, as

well as by certain characters of the re

presentations peculiar to the ancient

Etrnocan art.J These differences may

• MiUigco, Peiutures ant. ct ined. de

Vases Grecs, p. vii.

f Fra ad Wiukelmannum, t. i. p. 215.

—Meyer in Boettiger's work; entitled

Griccnisclie Vasengemalge, i. ii. p. 5. 'M.

Peinluresde vases antiques vulgaireinrut

appellex EtruMucs, Riavees par A. Cle-

ner; accomp. d'Kxpiications par A. L.

MiHin, 1808, vol. i. p. ti, note 34.

: Latui devasi anlichi tlipuiti, vol-

bc very clearly seen in the Florentine

Collection, where authentic Etruscan

vases are placed in the same apartment

with others of Grecian origin. In the

great collection at Naples, 1 was shown

only a single mutilated true Etruscan

vase.

No vestiges of ancient painted vases

have, in so far as 1 know, been found in

Italy, to the north of the Appcnines.

Those which are preserved in the Mu

seums of Bououia, Turin, and other

cities of northern Italy, have migrated

into those parts from southern Italy.

It is not my design, in this treatise,

to institute any inquiry into the periods

at which these vases were manuractured,

not only because investigations have al

ready beeu made with respect to this

I inin i by in. i ii y authors of great learning,

but especially also because the settle-

nientof it would involve an examination,'

entirely foreign to my views, of the va

rious inscriptions observed on tho.se

vases, as well as of the subjects and cha

racters of the paintings. It is undoubt

edly more easy to discover the period up

to which these vases may have been fa

bricated, than the time at which the art,

commonly considered as of Grecian iu-

veution, hut assuredly possessed of claims

to a much higher antiquity, § tnok its

origin. It seems not improbable, that

the latest period at which these vessels

were manufactured in Italy, was the time

of the civil v, .11 .- . ,| The Roman vases of

later periods, dug up in many part.-, of

Italy, as at Nola, Pompeii, and Koine,

have a very different character. They

have no paintings, but are frequently or

namented with raised figures, and usually

have a red coating ; characters which are

also observed in the Roman vases dug-

up in some parts of Germany and France.

To a later period also belong the vases

dug up in great quantity near Aretiuui,

so far down as the tiiue of VasariuslI

many of which are preserved in the Flo

rentine Museum. These vases have a

red or blackish coaling, and, in other

respects, are of similar composition with

the older Etiu.scan vases,** witti which

i In1} an1 sometimes confounded. It seems

not improbable, that they belong to the

Aretiuc vases,, so highly esteemed in

ancient times, which nave been praised

by Martial.tt and taken notice of by
i'Tnr, : • ,-u'i Isidorus, although it is dif

ficult to' arrive at any certainty with re

gard to this point. §S

gnnnente chiamati Ktruschi. Disserta

tion! tre, p. 23.

§ Hitter, 1. cit. p. 230.

|| Millingeii, Peinttires antiques, p. 8.

f Lanzi, 1. c. p. 39. ** luid. p. 37.

tt Lib.xiv. Kp. ya.

it Hist. Nat. Lib. xxxv. cap. 12.

H Origin. 1. xx. cap. 4.
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The painted earthen vessels of Grecian

origin, which have bet,n found in Lower

Italy, seem to be of different ages. Ac

cording to the opinion of the celebrated

Millhi'.'..-n and some other antiquarians,

au opinion which geems to be well

grounded, the vases commonly, but in

correctly, called Egyptian, whose paint-

Ings are of a dusky red colour upon a

yellow ground, in which condition some

vases have also been dug up in Greece,

are the moit ancient. The rases, com

monly called Sicilian,* which have black

paintings upon a reddish yellow ground,

.in', according to the same opinion, less

ancient, but tuore so tlran the vases with

reddish yellow figures and ornaments

upon a black ground, which are the most

common of all.f This opinion has in

deed been lately opposed by the cele

brated Rossi, who has shown the vases
•with black figures to be of the same age

with the rent : J his arguments, how

ever, dp not seem to invalidate the for

mer opinion. §

Many vnses, either having no paintings

at all, or, instead of figures, having other

siuzular ornaments, have been dug up,

both along with painted vases and by

themselves, not only in Lower Italy, but

also in ancient Etruria, which have either

the natural colour of burnt clay, or a

black coating, or have lieen manufactured

of clay evidently mixed with some black

matter. The ornaments upon the black

rases are very frequently ot a white co

lour, sometimes yellow or red. Not

only the forms, but also the colours, of

the black coating and ornaments, as well

as other circumstances, correspond with

those which are observed in vzses adorned

with more perfect and more complex

paintings; from which it may be sup

posed that these ruder and less elegant

vases are of the same age and manufac

ture with those more beautiful produc

tions of art, which, without doubt, were

more highly esteemed In ancient, as they

are in modern times.

Tin- vases dug up in Lower Italy are

found inGreciau sepulchres, more or less

concealed beneath the surface of the

ground, and constructed of stone in a

rectangular form, placed near the rr-

niains of the dead body, and sometimes

also suspended upon the walls ; as is

clearly shown by the excellent represen

tations delineated by Knipius, added to

Teischbein's plates of vases, as well as

• Meyer in Boettinger's work, Griech-

ische Vasengemalde, 1. 2. p. 17.

f Millengeu, Peintures Antiques de

Vases Grecs, p. iv. v.

J Ibid. Third letter addressed to M.

Millingen by the Cliev. Uossi.

5 GoltiuguichegclehrteAuzeign, 1820,

p. 739.

by the accurately executed models ex

posed in the royal collection of vases at

Naples. Many vases are also found in

the same sepulchre, of various sizes and

qualities. Some of these sepulchres,

which are small, and constructed of

rough stones, usually contain a smaller

number of a coarser kind. In other se

pulchres of larger size, constructed of

hewn stones, and covered pver with

slabs like the roof of a house, some of

which I have seen before the gates of the

ancient PiBStum, vases of superior qua

lity are found in great number.il Some

times they occur in their original posi

tion, and in a perfect state of preserva

tion ; at other times, however, they are

crushed and destroyed. Some of them

have retained in a surprising degree their

polish and original colours^ others, espe

cially tliuM' dug up in moist places, are

slightly incrusted with a white calcare

ous substance, easily soluble in acids,

which has probably been precipitated

npou them from the water that had pe

netrated through the walls of the sepul

chre. This preservation of vases, con

structed at so remote a period, nf such

frail materials, and with so thin a coat-

Ing, is a subject of much interest, and

not less than the perfection of the art as

practised by the ancients, Invites to the

investigation of their mode of formation.

We shall endeavour to distribute the

most ancient earthenware vases, whe

ther Greek or Etruscan, according to

their mode of composition, into classes,

for the purpose of obtaining a more dis

tinct perception of their varieties.

(To be continued.}

 

 

BORING FOR WATER.

[To Uu Editor of the Mechanics' Maguiuo.]

SIR,—If your Correspondents, T. W.,

Clerkenwell, in Number 130, and T. J .,

in Number 132, will give the address of

the persons they allude to as skilful prac

titioners In boring for water, and also at

the same time furnish some Idea of the

expense of boring, they will render a

great service to many of your country

subscribers.

I am, Sir,

Your obedient servant,

May, 1826. J—B—.

II Hamilton in Boettiger's work cited

above, 1. 1. u. 31.



USB OF GAS IN DWELLING-HOUSES—COPERNICUS.

A FRAGMENT OF ROMAN GLASS

FOUND NEAR DROOL.*

The invention of glass (says Dr.

Rudolph Brandes) is kno-.vn to he

very ancient; nevertheless few an

tique remains of it have come down

to us, or have been analyzed.

Although the art of manufacturing

glass was not carried to that degree

of perfection among the ancients to

which it has been brought in our

days, still in some branches of it

they had gone very far, as has been

sufficiently shown by the learned in

vestigations of Winkelmann.

The piece of glass which I obtained

from M. Dorow was a fragment of a

round vase, and weighed about ten

grains. Its colour was of a milky

white with a very bluish cast. A

pellicle of a brilliant gold colour co

vered its exterior, and in part its in

terior surface. This had so much

the appearance of gilding, that with

out a chemical trial one would have

taken it to be jjold ; but I shall show

below that this was not the case.

The long period of time during

which the glass had been exposed to

the effects of the air, water, and the

pressure of the earth, had made a

visible impression on it ; so much so,

that it was in a mouldering state,

had entirely lost its firmness and

brittleness, and when broken, press

ed, or scraped, fell into small leaves

like mica. It had completely lost its

transparency, but it was still evident,

from its appearance in the centre,

that it was originally perfectly trans

parent, that part, from having some

what resisted the destructive effects

that had acted upon the rest, being

so still. Wherever the glass was

covered with the gold-like pellicle it

was not transparent, but where free

from it, it was perfectly clear.

By endeavouring to separate that

covering, no gold-leaf was detached,

but thin leaves of glass ; and the sur

face beneath soon offered a similar

appearance. In some places that me

tallic tarnish assumed a fine bluish,

red, or green hue; and a similar ap

pearance was produced by taking off

* KromScliweigger's Journal, Band x.

p. 304.

the apparently metallic pellicle which

was on the inside. This shows that

the cause of this tarnish was the same

as that which acts upon glass long

exposed to the weather—such as in

ohf church windows, for instance ;

and which has a similar appearance.

However, to convince myself com-

pletelyof theabsenceof gold, 1 heated

as many as possible of the shining

glass leaves in nitric acid, by which

process the gold-coloured covering

entirely disappeared, and the leaves

remained without colour. The com

ponent parts of the glass, I found to

be silica, soda, lead, oxide of man

ganese, oxide of iron, lime, and alu

mina. Of these constituents the si

lica formed about two-thirds, and

the other substance the remaining

third of the whole mass.

USE OF GAS IN DWELLING-HOUSES.

A medical Correspondent objects

strongly to the use of Gas in Dwel

ling-house*. " The quality of the

air," he says, " is rendered by it pe

culiarly injurious to health. The

lymphatics have the power of taking

up gaseous substances, and it must

be evident, that however slow the

process on a strong constitution, the

hydrogenous properties of such gaa

as supplies the lamps now in use,

must produce injuries to the lungs,

and from thence to other parts of the

frame." As far as the observations

of our Correspondent apply to coal

gas, which is that chiefly used in

coffee-rooms, shops, taverns, and

other public rooms, we arc inclined

to agree with him ; but where oil

gas is used, we do not believe that

the air is more deteriorated by it

than it would be by the use of tal

low candles.

COPERNICUS,

The name of this celebrated astro

nomer was originally written Kop-

pernick ; he was a canon and physi

cian, and occupied himself in direct

ing buildings. The aqueducts which

he constructed at Graiidenz, Thorn,

and Dant/ig, still exist. He took

twenty-four years to produce his



FRENCH METHOD OF PREPARING OOLD-DEATEn'S SKIN. G3

famons astronomical system, against

» liirh the thunders of the Vatican

were hurled when the author was

dead. The sentence of condemnation

was only repealed at Rome in 1821 ;

Copernicus died in 1543. The mo

nument which Bishop Kromererccted

to him in the Cathedral of Frauen-

bourg, no longer exists. Prussia

claims Copernicus as one of her sons,

although, at this period, Thorn did

not belong to the Prussians.

FRENCH METHOD OF PREPARING

GOLD-BEATER'S SKIN.

Before describing this process it

is proper to observe, with respect to

all articles made of the gut of ani

mals, as gold-beater's skin, lathe-

bands, harp and violin strings, &c.,

that the muscular tunic requires, in

the first place, to be freed from the

external or peritoneal membrane,

and the internal or mucous mem

brane. Of old, the guts used to be

subjected, for this purpose, to a pro

cess of putrid fermentation,which was

accompanied with such a fetid ef

fluvia that it could only be carried

on at adistancefrom inhabitad places.

In 1820, the Society for the Encou

ragement of National Industry of

fered a prize for a process of effect

ing this object without submitting

the guts to the putrid fermentation,

and the result was the invention of

the following process, now in gene

ral use in France :—

After the guts have been freed

from all greasiness, by the usual

methods, and turned inside-out, they

are put into a tub capable of contain

ing as many as are produced from

fifty oxen, and two buckets of water,

each containing a pound and a half

of the eau-de-Jiivette* (marking from

12 to 13 degrees of the Phe-tlgueur,

or aerometer for alkaline solutions)

are poured upon them. If not suf

ficiently wetted, another bucket-full

of well or river water is thrown over

them ; they are then well stincd up,

* This article is an alkaline liquid,

manufactured in the vicinity of Paris,

and sold at a cheap rate, for the use of

laundresses, &c.

and left to steep all night. At the

end of this time the mucous mem

brane may be removed with as much

facility as it could be after many

days of putrid fermentation. At the

moment of contact with the eau-de-

Jauclle all fetidity totally disappears.

The other operations are afterwards

performed in the usual manner. •

UV now proceed to describe the

peculiar process of preparing gold

beater's skin.

When the workman has stripped

off that part of the peritoneal mem*

brane which surrounds the ceccum,

he takes from two to two and a half

feet in length of it, and inverts it,

or turns it inside-out ; he then leaves

it to dry : when dry, it resembles a

packthread. In this state it is sold

to the manufacturer of, gold-beater's

skin, who takes the dried membranes

and soaks them in a very weak solu

tion of potash. When sufficiently

soaked, so as to have become gela

tinous, he places them on a wooden

plank, to scrape them clean, and cut

them open with a knife. When the

pellicles are well cleansed, and suffi

ciently freed from the water, they

are extended on wooden frames,

three or jour feet long, and about

ten inches wide ; these are formed

of two uprights, joined by two cross-

pieces j the cross-pieces have grooves'

of three or four lines wide made in

them.

In order to extend the membrane,

the workman takes it in his hands,

and affixes one end of it, by its glu

tinous quality, to the top of the

frame, taking care that that part of

the intestine which formed the out

side of it be placed next to the frame;

he then extends it every way, and

causes it to adhere to the oth'er end

of the frame : this effected, he takes

another membrane, and applies it

upon that which is already extended,

taking care that the muscular mem

branes should be in contact with each

other : in this way they become so

perfectly glued together as to form

one solid body.

The two membranes soon become

dry, except at their extremities,

which are glued to the cross-bars of

the frame. When the whole is well

dried, the workman cuts the pellicles
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across at each end with a good knife,

and separates them from the frame.

The dried and stretched membranes

are then delivered to anotlter work

man, to give them what is termed le

fund, being the last preparation, and

to cut them into convenient sizes.

In order to finish the pellicles, the

workman takes each band separately,

and glues it on a similar frame to

that which we have before described,

but without a groove : he applies

the glue upon the edges of the frame,

and places on it the band of the pel

licle. When quite dry, it is washed

over with a solution of one ounce of

alum, dissolved in two wine-quarts

of water, and again allowed to dry ;

it is then coated, by means of a

sponge, with a concentrated solution

of isinglass in white wine, in which

acrid and aromatic substances have

been steeped, such as cloves, musk,

ginger, camphor, &c. j these last

substances are added to prevent in

sects from attacking the pellicle.

When sufficiently coated with this

composition, or, as the workmen

call jt, grounded, they, lastly, cover

it with a layer of whites of eggs.

The pellicle is then cut into pieces

of about five inches square, submit

ted to the action of a press to flatten

them, and then formed into small

packets or books for sale to the gold

beaters. This last process very much

resembles that used inprepariug the

English Court-plaster.

ment, close by the side of the glass. But

what appears more astonishing, even the

voice, though but faintly exerted, nro-

ducesan analogous impression. By what

ever method, in short, the air is agitated,

it U capable of communicating the mo

tion winch it has received, and that with

out any alteration.

ANSWER TO INQUIRY.

Page 1/3, Volume v.

TO GILD MANUSCRIPT WRITING-.

Dissolve a little gum ammoniac iu

a small quantity of water, in which

a little gum arabic and the juice of

garlic have been previously dissolved.

Write with this liquid instead of ink,

or form characters with it by means

of a camel's-hair pencil. Let the

characters dry, then breathe upon

them, and apply leaves of golu to

them as for any other kind of gild

ing. The superfluous gold may be.

removed by a brush, the writing will

then appear covered with gold, and

may be burnished.

Permit me, Mr. Editor, to ask a

question in return.— Can any of

your intelligent Correspondents or

readers inform me how to colour

varnish red, blue, green, and yellow t

like the varnish used for crystallized

tinfoil for fire-boxes, &c.

H. C ll.

ACOUSTIC DRAWING.

Stretch a thin sheet of paper some

what tightly over the mouth of a wine

glass ; scatter on it a thin layer of line

dry sand ; then take a circular plate of

glass or metal, and bringing it within a

few Inches of the wine-glass, draw the

bow of a fiddle smartly across It, so as

to make it vibrate sensibly; the vibra

tions of the glass or metal plate will be

conveyed through the air to the adjoin

ing paper, and the sand nu its surface

will be thrown into figures, which have

sometimes the most perfect regularity,

and are often formed with such celerity,

that th« eye has scarcely time to identify

the different changes. The figures are

most symmetrical, when the paper is

equally thick and uniformly stretched.

The same effect is produced by playing

ou a flute, or auy other musical instru-

The articles promised in our last, by

Viator, &c. are in type, but unavoidably

postponed for want of room.

%• Notices to other Correspondent! in

our next.

* Advertisements for the Covers of

the Monthly Parts must be sent to

the Publishers before the 20t/i doy of

euclt Mouth.

Communications fpott paid) to be addressed to

the Editor, at the Publishers', KMIUIT and

LACEY, 65, Paternoster-row, Loudon.

Printed by Mills, Joncti, and Mill* (late

Bemley), Bolt-court, fleet-street.
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6<S BROWNB'S HYDRAULIC PRESS.

BROWNE'S HYDRAULIC PRESS. To the Editor of the London Journal of

(To tke Editor o/ (At Af«»o»ic«' Magatine.)

SIR,—Agreeing fully with the in

genious writer of the following arti

cle, that, in the prevailing rage for

applications of steam as a moving

power, the equal, if not superior,

fitness of water for the same pur

pose has been too much neglected,

I presume to submit the propriety of

giving it a place in your widely ex

tended Publication ; 'feeling well as

sured, that you have too much libe

rality to think its claims to the no

tice of your readers lessened by its

having already appeared in another

work.

I am, Sir,

Your obedient servant,

A— F—.

SIR,—It is a circumstance very much

to be regretted, that the enormous and

unequalled power obtained by the hydro

static paradox, or Bramah'.i press, should

be so very much confined in its applica

tion, or rather, that it should meet with

so little regard. The steam-engine alone

engrosses every one's attention, while

scarcely an individual has endeavoured

either to extend the utility of, or in any

way to improve upon, this highly valua

ble and astonishing machine. Yet are

there very many and obvious instances

in which it may he employed to great

advantage. Where n great weight is re

quired to be raised to a definite height,

as in cranes, &c. it clearly may be used

iu its most simple form, with very pecu

liar advantage, and which, as I think,

the following calculation will sufficiently

demonstrate (See prefixed figure) :—

Let the diameter of the cylinder A be It inchei '

Ofinjcction B

Power applied • unit

Then let diameter of pillion C .

——— wheel D

' • pinion £

drum F

Length, of pUton-rod M, or i

altitude of cylinder A '

t inchei ~1

I do. V

nity J

. . 4 Inches

..36 do. 1

.. 4 do. f

..U do. /•

..36 do. J

Power of the press will be -'-iiM.

This combination gives for one ascent of the

piston-rod 27 revolutions of the drum, equal 04

feet, and diminishes the power to 2304

Now supposing tbe diameter of the

forcing-pump two inches, and length of

its stroke six inches, the cubic content

will be 18.8, and the content of the cy

linder (twelve inches diameter, and

thirty-six inches altitude) being 4071 .5

inches ; the number of strokes required

to raise the piston through thirty-six

inches, that is, to All the cylinder A,

will be ... " =216; further, supposing
Jo.o

the lever by which the pump is worked

to have a power of six to one, the longest

arm will at each stroke describe an arc

of three feet, and consequently in two

hundred and sixteen strokes it will have

passed through 648 feet : 1 through 648

feet will lift (85 x 6) 510 through 84 feet,

or 1 through 8 feet, will lift 510 through

1 foot—a result very far superior to any

ofthe cranes now used j for their greatest •

extent,' I believe (where horse- power is

not employed) , is 1 through 1 .' feet lifts

24 through i foot.

In addition to this extraordinary gain

of both time and power, are some minor

peculiaritien no less deserving attention.

Its wcM simplicity of construction (I am

not competent to speak to the economy)

combines all the advantages of the far

more complicated machines for the same

purpose. The friction-wheel and band

used to regulate the descent of heavy

goods, is supplied by the cock by which

the water li drawn off from the cylinder

A, for by opening this more nr less, the

velocity may be regulated to the greatest

nicety. The ratchet- wheel of 'the com

mon crane may be dispensed with, and

its dangers annihilated, for it is self-

apparent that the working of the engine

may be left off at any stage in the greatest

safety ; and add to this, that the strength

of a man is much more efficiently ex

erted at the pump-handle than at the

winch.

1 fear that in point of expense it might

be found to exceed the generality of



cranes, for two pumps would be requi

site to produce a continuous motion,

hut where a machine occupying a little

space is required to raise a great wtright

to acy considerable height in a little

time, as in lofty warehouses, t\c. I cer

tainly conceive this would be found of

considerable advantage.

In pile-engines, where the weight of

the ram is but trifling, and where again

of time is a valuable consideration, it

seems admirably adapted ; for very few

strokes of the pump, with two men in

lien of four, would produce an effect

many times the multiple of the ordinary

engines.

Possessing hut an indifferent portion

of theoretic skill, and boasting no know

ledge beyond what my study affords, I

may not have been very judicious in my

choice of the foregoing combinations,

having selected those which produce the

nearest results upon paper, and perhaps

even the calculations themselves may be

at variance with practice, and I much

fear this may be the case, or so simple

an affair could scarcely have so long lain

dormant ; however, I takd the liberty of

submitting it to your inspection, with a

view to its obtaining publicity in your

most useful Journal, should it prove free

from objection.

I am, Sir, yours, &c.

GORDON D. BROWNE.

14th July, 1824.

PBBPARATION OP HOLD LEAP.

PREPARATION OF COLD LEAF.

f BY DR. LEWIS.

A bar of gold, from six to eight

inches long, anil three-quarters of an

inch, wide, is made red-hot, to burn

off the tallow ; and forged, upon an

anvil, into a long plate ; which is

further extended, by being passed

repeatedly between polished steel

rollers, till it becomes a ribbon, as

thin as paper. Formerly, the whole

of this extension was procured by

means of the hammer, and some o'f

the French workmen are still said to

follow the same practice : but the

use of the flatting-mill both abridges,

the operation, and renders the plate

of a more uniform thickness. The

ribbon is divided by compasses, and

cut with shears, into equal piece.%

which, consequently, are of equal

weight: these arc forged upon an

anvil till they are an inch square •

and afterward* well annealed, to cor

rect the rigidity which the metal has

contracted in the hammering and

flattening. Two ounces of gold, or

JOO grains, the quantity which the

workmen usually melt at a time,

make a hundred and fifty of these

squares; whence each of them weighs

six grains and two-fifths; and as

4902 grains of gold make one cubic

inch, the thickness of the square

plates is about the 766th part of an

inch.

In order to the further extension

of these pieces into fine leaves, it is

necessary to interpose some smooth

body between them and the hammer,

for softening its blow, and defend

ing them from the rudeness of its

immediate action ; as also to place

between every two of the pieces some

proper medium ; which, while it pre

vents their uniting together, or in

juring one another, may suffer them

freely to extend. Both these ends

are answered by certain animal mem

branes.

The gold-beaters use three kinds

of membranes ;—for the outside

cover, common parchment, made of

sheep-skin ; for interlaying with the

gold, first, the smoothest and closest

vellum, made of calves-skin ; nnd,

afterwards, the much finer skins of

ox-gut, stripped off from the large

straight gut, slit open, curiously

prepared on purpose fur this use,

and hence called gold-beater's skin.

The preparation of these last is a

distinct business, practised by only

two or three persons in the kingdom,

some of the particulars of which t

have not satisfactorily learned. The

general process is said to consist in

applying them one upon anojher, by

the smooth sides, in a moist and se-

iniglutinous state, when they readily

cohere and unite inseparably "; stretch-

ing them on a frame, and carefully

scraping off the fat and rough mat

ter, so as to leave only the fine ex

terior membrane of the gut ; beat

ing them between double leaves of

. ' ' r 2
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paper, to force out what unctuosity

may remain in them ; moistening

them once or twice, with an infusion

of warm spices ; and, lastly, drying

and pressing them. It is said, that

some calcined gypsum, or plaster of

Paris, is rubbed, with a hare's foot,

both on the vellum and on the ox-

gut skins, which fills up such minute

holes as may happen to be in them,

and prevents the gold from sticking,

as it would otherwise do, to the sim

ple animal membrane. Tt is observa

ble, that, notwithstanding the vast

extent to which the gold is beaten

between these skins, and the great

tenuity of the skins themselves, they

sustain continual repetitions of the

process, for several months, without

extending, or growing thinner. Our

workmen find, that after seventy or

eighty repetitions, the skins, though

they contract no flaw, will no longer

permit the gold to extend between

them ; but that they may be again

rendered fit for use, by impregnating

them with the virtue which they have

lost; and that even holes in them

may be repaired by the dexterous

application of fresh pieces of skin.

A microscopical examination of some

skins, that hadbeen long used, plainly

showed these repairs. The method

of restoring their virtue is said, in

the Encyclope'die, to be, by inter

laying them with leaves of papier

moistened with vinegar or white

wine, beating them for a whole day,

and afterwards rubbing them over,

as at first, with plaster of Paris.

The gold is said to extend between

them the more easily after they have

been used a little, than when they

are new.

The beating of the gold is per

formed on a smooth block of black

marble, weighing from two hundred

to six hundred pounds—the heavier

the better—about nine inches square

on the upper surface, and sometimes

less, fitted into the middle of awooden

frame about two feet square, so that

the surface of the marble and the

frame form one continuous plane.

Three of the sides are furnished with

a high ledge ; and the front, which

is open, has a leather flap fastened

to it, which the gold-beater takes

before, him, as an apron, for pre*

serving the fragments of gold thnt

fall off. Three hammers are em

ployed, all of them with two round

and somewhat convex faces, though

commonly the workman uses only

one of the faces : the first, called the

CHtch-liammer, is about four inches

in diameter, and weighs fifteen or six--

teen pounds, and sometimes twenty ;

though few workmen are found who

can manage those of this last size :

the second, called the shoriering-fiam-

taer, weighs about twelve pounds,

and is about the same diameter as

the first : the third, called the gold-

Iiammer, orjiniihing-hammer, weighs

ten or eleven pounds, and is nearly

of the same width as the two others.

The French use four hammers, dif

fering both in size and shape from

those of our workmen : they have

only one face, being, in figure, trun

cated cones : the first has very little

convexity, is near five inches hi dia

meter, and weighs fourteen or fif

teen pounds; the second is more

convex than the first, about an inch

narrower, and scarcely half its weight;

the third, stifl more convex, is only

about two inches wide, and four or fi ve

pounds in weight ; the fourth, or

finishing-hammer, is nearly as heavy

as the first, but narrower by an inch,

and the most convex of all. As these

hammers differ so remarkably from

ours, I thought proper to insert a

description of them; leaving- the

workmen to judge what advantage

one set may have over the other.

A hundred and fifty of the pieces

of gold are interlaid with leaves of

vellum, three or four inches square;

one vellum leaf being placed between

every two of the pieces, and about

twenty more of the vellum leaveson

the outsides : over these is drawn -a

parchment case, open at botli ends ;

and over this, another, in a contrary

direction; so that the assemblage of

' gold and vellum leaves is kept tight" •

and close on all sides. The whole

is beaten with the heaviest hammer;

and every now and then turned up

side down, till the gold is stretched

to the extent of the vellum ; the case

being opened from time to time, for

discovering h'ow the extension goes

on ; and the packet, at times, bent

and rolled, as it were, between the
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hands, for procuring sufficient free

dom to the gold ; or, as the work

men say, to make the gold work.

The pieces taken out from between the

vellum leaves are cut iu four, with a

steel knife ; and the six hundred di

visions, hence resulting, are inter

laid, in the same manner, with ^pieces

of the ox-gut skins, five .inches

square. The beating being repeated,

with a lighter hammer, till the golden

plates have again acquired the extent

of the skins, they are a second time

divided in four. The instrument

used for this division is ;i piece of

cane, cut to an edge; the leaves

being now so light, {hat the moisture

of the air or breath condensing on a

metalline knife would occasion them

to stick to it. These last divisions

being so numerous, that the skins

necessary for interposing between

them would make the packet too

thick to be beaten at once, they are

parted iuto three parcels, which are

beaten separately, with the smallest

hammer, till they are stretched, for

the third time, to the size of the

skin.; : they are now found to be re

duced to the greatest thinness they

will admit of; and, indeed, many of

them, before this period, break or

fail. The French workmen, accord

ing to the minute detail of the pro

cess given in the Encyclopedic, re

peat the division aim the beating

once more ; but, as the squares of

gold, taken for the tirst operation,

have four times the urea of those

used among us, the number of leaves

from an equal area is the same in

both methods ; to wit, sixteen from

a square inch. In the beating, how

ever simple the process appears to

be, a good deal of address is requi

site for applying the hammer so us

to extend the metal uniformly from

the middle to the sides : one impro

per blow is apt not only to break the

gold leaves, but to cut the skins.

After the last beating, the leaves

are taken up bv means of a cane in

strument, or forceps, uud, being

blown flat on a leather cuslrion, are

cut to si/.e, one by one, with a square

adjustable frame of wood, edged

with two parallel slips of cane made

of a proper sharpness : they are then

fitted into books of twenty-five leaves

each, the paper of which la well

smoothed, and rubbed with red bole,

to prevent their sticking to it. The

French, in sizing the leaves, use only

the cane knife ; cutting them first

straight on one side, titling them

into the book by the straight side,

and then paring off the superfluous

parts of the gold about the edges of

the book. The size of the French

gold leaves is- from somewhat less

than three inches to three inches and

three-quarters square ; that of ours,

from three inches to three inches

and three-eighths.

Tlie process of gold-beating is

considerably influenced by the wea

ther. In wet weather, the skins

grow somewhat damp, and In this

state make the extension of the gold,

more tedious : the French are said

to dry and press them at every time

of using ; with care not to over-dry

them, which would render them un

fit for further service. Our work

men complain more of frost, which

appears to atfect the metalline leaves

themselves : in frost, a gold leaf can

not easily be blown flat, but breaks,

wrinkles, or runs together.

Gold leaf ought to be prepared

from the finest gold ; as the admix

ture of other metals, though In too

small a proportion to affect sensibly

the colour of the leaf, would dispose

it to lose its beauty in the air. And,

indeed, there is little temptation to

the workmen to use any other ; the

greater hardness of alloyed gold oc

casioning as much to be lost, in the

points of time and labour, and in the

greater number of leaves that break,

as can be gained by any quantity of

alloy, that would not be discovered

at once by the eye. All metals ren

der gold harder and more difficult of

extension : even silver, which in this

respect seems to alter its quality less

than any other metal, produces with

"gold a mixture sensibly harder than

either of them separately ; and this

hardness is not more felt in any act

than in the gold - beater's. The

French are said to prepare what is

called green gold-leaf, from n com

position of one part of copijer and

two of silver, with eighty of gold;

but this is probably a mistake, for

such an admixture gives no green
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ness to gold; and I have been in

formed by our workmen, that this

kind of leaf is made from the same

fine gold as the highest gold-co

loured sort ; the greenish hue being

only a superficial tint, induced upon

the gold in some part of the process :

this greenish leaf is little otherwise

used than for the gilding of certain

books.

But though the gold-beater cannot

advantageously diminish the quan

tity of gold in the leaf by the admix

ture of any other substance with the

gold, yet means have been contrived,

for some particular purposes, of

saving the precious metal, by pro

ducing a kind of leaf, called party-

gold, whose basis is silver, and which

has only a superficial coat of gold

upon one side of it. A thick leaf of

silver, and a thinner one of gold,

laid flat on one another, and heated

and pressed together, unite and co

here ; and being then beaten into

fine leaves, as in the foregoing pro

cess, the gold, though its quantity

is only about one-fourth of that of

the silver, continues everywhere to

cover it; the extension of the for

mer keeping pace with that of the

latter.

mechanics' institutions.

It must be a gratifying sight to all

the friends of knowledge, to witness

the rapid spread of these Schools of

Instruction throughout the country ;

and we derive ourselves much honest

satisfaction from reflecting on the

share which the Mechanics' Maga

zine had in first promoting their esta

blishment in England. If we have

not regularly recorded all the ac

cessions made to the list, it has not

arisen from either indifference or in

attention, but from a desire not to

load our pages with details of pro

ceedings possessing ' necessarily a

great similarity ; and because, in the

general tabular view of these Insti

tutions, which we have for some

time had in preparation (on the sug

gestion of Mr. Harvey), every essen

tial particular respecting them will

be equally well preserved. We ex

pected to complete that tabular view

long before toia time, and should

have done so, had all office-bearers

been as prompt in supplying us with

the necessary materials for the pur

pose, as the majority have been ;

but there are yet several Institutions

from which we have had no returns.

If every one of our readers who is a

member of a Mechanics' Institution,

would only make it his business (as

we hope he will) to see that the par

ticulars of the state of that Institu

tion have been forwarded to us, or

would himself supply us with them,

if he finds that they have not beeu

furnished, we should, in a week or'

two, have all tlic information we de

sire, and be in a condition to lay be

fore the public a table of results,

equal in interest and importance to

any that Parliament itself has pro

duced. We may take this opportu

nity of noticing a very powerful ad

dress on the benefits of these Insti

tutions, which was recently delivered

by John Bowring, Esq., the elegant

translator of Russian Anthology, &c.

to the Tradesmen and Mechanics' In

stitution of bis native city, Exeter.

The following abstract of it, with

which we have been favoured, will

be read by our readers with much

pleasure :—

" Nothing," said Mr. Bowring, " can

be conceived more delightful to a bene

volent and intelligent mind, than to look

around on the changes which arc silently

but surely improving society. There is

an clement at work mightier than the

strong arm of power. It is the desire of

knowledge—it is the thirst afterimprove-

ment. If any thing possess strength aiul

permanence, it is knowledge. Whou

Bacon, one of the greatest regenerators

of mankind, proclaimed, ' Let reason

be fruitful, and custom be barren,' he set

up a standard, and lighted a torch as

brightly as when he uttered that splendid

aphorism which is now become a pro

verb—* Knowledge i* power." It is, in

deed, a generous and noble pride to call

Bacon our conntrymau, and to find in

the volumes of onr English sages, the

germs of those great principles which

are now improving the world. Ours is tt

happy nation, and an auspicious age ;—

favourable to our public weal, and flat

tering to our patriotic sympathies, in

which the (jorcrument itself has rocog-
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nised the great and noble principle, that

common interests and common duties

should bind mankind together. When

we stop to inquire how the contributions

of science have added to human.enjoy

ment, the mind is absolutely bewildered

by the countless facts which rush upon

the thoughts. Trace the progress of

science from the mean canoe which the

Indian paddles through the inland waters,

up to the huge vessel which fears no seas

nor storms, and bears its numerous po

pulation to the remotest lands. Go from

the rude implements of arctic industry,

to that stupendous power by which, as

• Sir Humphry Davy has so elequently

laid, ' our mines are drained—our ores

extracted—our bridges are raised—our

shafts are sunk—by which the hand of

an infant becomes stronger than united

thousands—by which the die is struck,

ihe metal polished, the toy modelled—

power, whosegiant arms twists the huge

cable which is to protect the largest ship

of the line, and spin the gossamer-like

thread which is to decorate female

beauty.' These are the results, these

are the victories of science. They leave

no mournful thoughts, they waken no

sorrowing tears,—they are associated

with benefits and blessings. Time was,

when even palaces were lighted through

open iron bars.andconimodioiiMlweHiiigs

had only windows of horn—when glass

was more precious than silver, and far

more rare. The garments, which cover

the meanest amongst us, are of finer tex

ture than those once worn by Kings ; the

household utensils of your lowliest dwel

lings are more convenient than those

which once ministered to the wants of

the noblest and the proudest. And still,

in the great field of science, there is room

for every inquiring rniud to labour after

improvement. To this great treasury t

every one may bring an acceptable con

tribution. He who lias not the pos

session of information, may come with

the desire of obtaining it ; and the de

mand for knowledge creates the supply.

My friends, the spinning-jenny was in

vented by a barber; it now gives e;a-

ployinent to a million of human beings.

The telescope was discovered by two

poor mechanics ; need I point out to yon

the consequences of that great disco

very ? It is sometimes said, that ' a lit

tle knowledge is a dangerous thing,'

71

But it is not so ; it is the much ignorance

which must exist where there is but lit

tle knowledge that is really dangerous :

a little knowledge is not a dangerous

thing, though, no doubt, a great deal of

knowledge is safer and better; but then

it is to be remembered, that a great deal

of knowledge can only be obtained by

acquiring a little at first. With the ori

gin of Mechanics' Institutes you are pro

bably well acquainted. Though born but

of yesterday, they have already rapidly

spread themselves over the country—

every where producing the happiest in

fluence on such of the labouring classes

as have had the opportunity and privilege

of attending them. Scarcely three yean

have elapsed since the mechanics of Glas

gow laid the foundation of this great

work, and the example they have given

has spread like daylight over the king

dom. M. Unpin, in his address to the

Mechanics at Paris, uses this striking

and encouraging language in reference

to our own country :—' England has ar

rived at a remarkable epoch, which has

prepared for her a destiny new and more

magnificent than all her prosperity hi

therto obtained during war and during

peace. In Great Britain, the whole in

dustrious class is now awakened to a

new existence ; it is snatched from rou

tine, it is withdrawn from ignorance—

the principles and application of the use

ful sciences are unfolded to it. And I

venture to predict (sayslhisdistinguishcd

foreigner), that in the next twenty years

the conquests of science and industry in

Great Britain, will surpass those of all

the generations which have given so

mnrli prosperity to her people.1 It is

for you, members of Mechanics' Insti

tutions, to accomplish iuch generous

prospects as these."

LOCK WITH FOUR KEYS.

fTo the Editor of the Mechanics.' Magasint.)

Sin,—When in, Paris, in 1823, I

saw, at the exhibition of French ma

nufactures at the Louvre, a lock and

four keys, each of which differed in

form from all the rest, and never-

thclcss opened and closed the lock.

Like many other passing strangers,
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I merely ntw and admired; and have

now, wlien beginning to think of

the useful as well as agreeable, to

regret exceedingly that I took no

pains to ascertain how this harmony

of contrarieties was produced. I

should feel greatly obliged (and so

would many others also, perhaps) if,

through the medium of your inte

resting publication, the particulars

of thij invention could be made

known to the Kriglish public.

I am, Sir,

Yours respectfully,

. ' A Traveller.

[As a matter of mechanical curiosity

we should li'je to see this inquiry

answered ; but we must confess we

do not immediately perceive the ud.

vantage to be gained by it. Is not

this a mode of increasing thefacility

• of opening locks? Our "Traveller's"

notions of "the useful" are some

what different from those of most of

his countrvmen. In Eugland.it has

alwavs hitherto been deemed a great

desideratum to produce a lock that

only one key (.not four) can open.

For our own parts, we should like to

see a lock invented that every person

could open, and that on the slightest

touch, but not be able to close again.

Asaguard against domestic treachery,

such a lock would be superior to all

others.—Euit.]

MOVING THE EARTH.

Sir, —As au attempt to answer a

question iuserted in your very valuable

Magazine, page 371, vol. v., 1 beg

leave to offer the following :—

It is an established law in mechanics,

that whatever is gained in power is lost

in time, (or the application of machi

nery increases not the actual effect iu

a given time, but only modifies the

power proportional to the energy of

the agent employed ; therefore, if we

admit a man capable, by the application

of machinery, to raise a weight, w, to

the height, A, in one second, the effect

«= A x w will be a constnut quantity,

however the factors h and w may vary

in relatiou to each other.

Now, if we suppose, with Dr. Git-

gory, a nian enerting his strength im

mediately on a mass of 25 lbs. can

rai.e it vertically 48 inches per second,

we shall have h x w ** 25 x 48, and A=

25 x 48
. To find the time of rising,

w

to, to any given height, V, we bare

25 x 48 , ' h'w
; 1 sec : : /» : -r: t-„ *■

u> 25 x 45

time. Now, in the case before us, «'

denotes the earth's weight in pounds,

and h' is given <= 1 ; therefore, to deter

mine the answer in numbers, let the

earth's diameter he takeu»7960 miles,

and its density = 5 timet that of water

(see Dr. Huttuu's Tracts, vol. n. p. 62),

uieuic= 119653931229818388448000(100

pounds ; hence the required time =

31596702334203 Julian years, 9 weeks,

1 day, 12 hours.

I am, Sir,

Yours respectfully,

James Thompson.

North-street, Penzance.

THE "IMPROVEMENT IN GUN-

CARRIAGES."

Sir,—I would suggest to the

Lieutenant, whose improvement in

the gun-carriage you inserted in

No. 142, page 20, to write in future

in mure intelligible turins, for the

benefit of the unlturnvd, as he tnav,

perhaps, consider those who, like

myself, are unacquainted with the

nautical phrases which he makes use

of; for, after puzzling over his de

scription of the carriage more than

half au hour, 1 was just as wise on

the subject us when i began, being

scarcely able to comprehend hia

meaning in a single instance. He

will, perhaps, follow the example of

his brother sailor, who laughed at a

certain learned Judge for nut know

ing where " abaft the binnacle" was :

but 1 would have him recollect that,

by so doing, he .will place himself

in the situation of the Judge, who

frst ridiculed the ignorance of the

sailor in not being able to tell whe

ther he came to speak for " plaintiff

or defendant," without reflecting ou
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tke motto of " every man to his

trade."

From what I could understand of

the (t/tct to be produced by the

Lieutenant's improvement, if prac

ticable, it would certaiulv render

very great facility on board ship iu

time of action, but of its practica

bility I could not gather sufficient to

form the slightest opinion, although

you may be sure it was not for want

of perseverance, wheu 1 tell you that

my name is

Paul Pry.

May 19th, 1826.

WATCH GLASSES.

Sir,—I beg to inform your Cor

respondent, " Cilasso," of the cause

of the difference in the price of

watch glasses ; the common, or con

vex, being charged at sixpence, and

the flat, or lunette, at three shil

lings and sixpence. The former are

formed from globes, which furnish

five, six, or more each, according to

the size required, the periphery of

the circle being the area of the watch

glass. Thelunettesare formed singly,

that is to say, each glass is the base

of a cone, flattened elliptic-ally (if I

may be allowed the expression). The

loss of metal in the manufacture of

the convex glass is comparatively

trilling, being only the spaces be

tween the circles ; whereas, in the

lunette, it is much greater, being

the remainder of the cone after the

base is removed; this, together with

the superiority of workmanship re

quired , necessarily enhances the price

considerably, but not to the extent

mentioned by " Glasso," as they

may be purchased for eighteen pence

at Mr. Fenn's, 11 h Newgate-street.

I am, Sir,

Your obedient servant,

T, W, Wansbrouch.

Fulhaui, May 20th, 1826.

crow-bar, for drawing nails, etc.

 

Sir,—The above sketch of a crow

bar, for drawing nails, bolts, &c. out

of timber, is of so simple a con

struction that any explanation would

be unnecessary. 1 presume you may

think it worthy a place ir. the Me

chanics' Magazine.

I am, Sir,

Your constant reader,

F_ J_ L—
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EMINENT MECHANICS.—NO. I.

ARCHIMEDKS.

CONTINUED FROM MGE 40, NO. 143.

The pieces that remain of the works

of Archimedes are as follows :—

1. Two books on the Sphere and

Cylinder.

2. Dimensions of the Circle, or

Proportions between the Diameter

and Circumference.

3. Of Spiral Lines.

4. Of Conoids and Spheroids.

5. Of Equiponderants, or Ceutrcs

of Gravity.

6. The Quadrature of the Para

bola.

7. Of Bodies floating on Fluids.

8. Lemmata.

9. Of the Number of the Sand.

Among the works of Archimedes

which are lost, may be enumerated

the following list of the description

of various inventions, which may be

gathered from himself and other an

cient writers :—

1st. His account of the method he

employed to discover the proportions

of Silver and Cold in the Crown.

2nd. His description of the Coeli-

lion,* or engine, he invented to draw

water out of places where it bad

stagnated—still in use. Diodortis

Siculus says, that he contrived this

machine to drain Egypt, and that,

by a wonderful mechanism, it would

raise water from any depth.

3rd. The Helix; by means of which

(Althanus informs us) he launched

Hiero's irreat ship.

4th. The Trispaston, calculated to

draw the most ponderous masses :

noticed by Tzetzcs and Orohusius.

5th. The machines which, accord

ing to Polybius Livy and Plutarch,

he used to defend his native city

against Marcellus ; consisting of

Tormenta, Balistrc, Catapults, Sagi-

tarii Scorpions, Cranes, &c.

6th. His burning Mirrors, bywhich

he fired and consumed the Roman

galleys.+

/th. His Pneumatic and Hydro

static Engines ; concerning which

subjects, according to Pappus, Ter-

tnllian, and Tzetzeg, he wrote seve

ral books.

8th. His Sphere, on which he ex

hibited the motions of the heavenly

bodies.

And probably many others, which

have been lost to us through the

barbarism or neglect of the interme

diate ages, and very probably many

were lost at the burning of the grand

library of Alexandria, a circumstance

which involved the destruction of a

vast number of invaluable works,

and will ever be regretted by the

lovers of literature and science with

feelings of sorrow, and indignation

towards the barbarian who destroyed

such a precious collection of the

works of antiquity, which are now

irrecoverably lost to us. There have

been various editions of his works,

the whole of which, with a commen

tary by Eutocius,wcre found in their

original Greek language at the taking

of Constantinople, from whence they

were conveyed into Germany.where,

with the aforesaid Commentary, they

were published long afterwards, in

1514, at Basil, bciug most beautifully

printed in Greek and Latin by Her-

vugius. A Latin translation was also

published at Paris in 1577 ; another

edition, folio, Greek and Latin, Paris,

1C15. In 1675, Dr. Barrow pub

lished, in Loudon, a neat quarto

edition of these works in Latin. But

the most complete of any, and which

may be considered the standard of

Archimedes' writings, is the magni

ficent edition issued from the Claren

don Press, Oxford, 1792.

For further particulars respecting"

the artifices so successfully practised

by Archimedes in protracting the

siege of Syracuse, see Rollin's An

cient History, volume viii., subject,

War of Syracuse.

sec

T Fora full description of these classes
• Or screw.—For a further description see Mechanics' .Magazine, vol. I., No. 3,

c 1'crguson's Mechanics. page 31/.
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RELATIVE WEIGHT OF DIFFERENT-

SIZED SHOT,

SIR,—In vol. V., page 187, of your

interesting Magazine, there appeared

au inquiry as to the relative weight of

different -sized shot included iu the

same vessel, an answer to which ap

peared in page 221. Prior to seeing

this solution I had attempted one my

self, and, on comparing them, I per

ceive that we agree in the general con

clusion, that the aggregate weight of

the enclosed shot is precisely the same

whether their diameters be large or

small, but we differ as to its actual

magnitude. Now, as this gentleman

has withheld his mode of investigation

I should deem it a particular favour if

you would insert tbu following, in order

that, if I have committed au error,

some of your ingenious Correspondents

will kindly point it out.

Let us conceive any vessel to be di

vided into n number of cubes, and a

sphere to be inserted in each,' then the

cube being to its inscribed iphere as

J : ,5236. If we designate cacli cube

•by c, each sphere will be denoted by

,5236 c, and consequently the content

of all the spheres = ,5230 c + ,5236 c

+ ,5236 c, &c. to » terms = ,5236

(c + c + c, M. u> » terms), but c + e + c

to n terms = the capacity of the vessel.

Hence it appears thar, if any vessel be

filled with shot, their aggregate solidity

is equal to -the solidity of the vessel

multiplied by ,523(>, whatevcr_may be

their diameters. Now, if the vessel

be supposed to contain 100000 cubic

inches, the solidity of the shot=5236'0

cubic inches.

I am, Sir,

Your obedient servant,

JAMBS THOMPSON.

North-street, Penzance.

PROPELLING VESSELS 1IY STKAM.

SIR,—I am happy to see, in the

Mechanics' Magazine of the (ilh of

May, E. M.'s idea of an improve

ment in the method of propelling

vessels by steam. The same plan I

proposed about ten years ago, aud

at the early part of the establishment

of the Mechanics' Magazine I ad

dressed a letter to you for insertion,

signed A. R. K. , in which I suggested

the very principle now brought for

ward by E. M., and also the means

for giving it effect.* But I had

made no experiment, nor could I

boast of science : I reasoned only

from analogy—that is, if the gun

recoils, or the sky-rocket, with its

guide of inanimate wood, ascends by

the expansion of the elements only,

without the aid of wheels or com

plex and costly machinery, it seemed

also possible that a vessel might be

driven through the water by the same

1 simple meant. I now think that those

who are living fifljr years hence will

know more of this principle than

we now do, and will derive benefit

from it.

I remain, Sir,

Your obedient servant,

A; R. K.

EFFECT OP THE REMOVAL OF LON

DON BRIDGE OX TUB TIDES.

SIR,—I conceive that the idea which

your Correspondent, " Aqoatiuna,"

seems to possess of the increased

height of the tide, on the removal

of London Bridge, is altogether er

roneous, from the observations which

I, as well, I doubt not, as many others,

have frequently made upon the effects

at present produced by the obstruc

tions offered by the bridge to the

progress of the water, both at ebb

and J/mv.

It has been found that .there is at

present, at low water, a difference of

lull six feet between the levels ahove

and below bridge, caused hy the great

obstruction of the starlings as the

tide falls, forming, in fact, a com

plete embankment ; it is, therefore,

evident that, on the removal of that

obstruction, the height of the tide at

law water will be considerably de

creased from what it now is, but the

same argument will by no means

apply to its rising, for, although the

* On referring to our papers we find

this to be correct.—EDIT.
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facility of the water's running up

will also be increased, yet that will

only lie an equivalent for the in

creased facility of its escape, fur,

since more will get away, more must

naturally return also, to produce the

same height in the tide.

■* But even at the present time the

effect produced by the obstruction

is nothing like equal in the rite of

the tide to what it is in the fall, for

the reason that, after it has risen a

certaiu height, the effec of the star-

lings, so much felt towards low water,

is almost annihilated, and the piers

of the bridge present the only op

position, which, compared with that

offered by the starlings, is a mere

bagatelle. It may be said that, as

the tide rises, the whole body of

water is in motion, and consequently

that their opposition, as well as that

of the piers, must he felt the whole

time of its rising. In some degree

it certainly is so, but in nothing like

the proportion in which it is felt

towards low water, because it is well

known that the celerity with which

a body of water travels, is very much

greater towards the surface than at

any other part, on account of the

little friction with which it glides

over itself compared with that which

opposes it when in contact with any

solid. Tiiis is proved from the pre

sent appearance at A if; A uater, when,

instead of the difference in height

above and below bridge which exists

at low water, the whole is perfectly

level, and no fall whatever is observ

able : I do not, therefore, anticipate

that any material alteration will take

place in the height of the tide at

high water from the removal of the

present bridge; and, therefore, should

Aquaticus or any other of your read

ers be holders of water-side premises,

I consider they may rest perfectly

satisfied that they will be as little

annoyed by the tide as they are at

present.

I am, Sir,

Your obliged servant,

Paul Pry.

Klay 26th, 1826.

FRENCH AND BRITISH MANUFAC

TURING SKILL.

Tt appears from a statistical report

of 1819, that France produced and

consumed annually about one million

of metric quintals of forged iron in

large bars, and that the manufacture

of these required about three hun

dred forges of the construction which

had been for ages followed iu that

country ; but, by the superior mode

long adopted iu Britain, and well-

known iu France, since the last peace,

by the name of forge a I'Augluisc

(refining iu a reverberatory furnace

with pit-coal, and forming into bars

by laminating rollers), twenty manu

factories could have done the work

of these three hundred ! So rapidly,

however, have the French availed

themselves of a knowledge of our

manufacturing processes, that they

have already established as many

iron manufactories on the British

plan as are nearly sufficient to supply

all the bar-iron consumed in France !

Such are some of the benefits which

peace has brought to our rivals ; but

dark aud narrow must be that pa

triotism which would rather lay waste

with "the sword" and "spear,"

than spread abroad the blessings that

ever follow in the train of "the

ploughshare" and " pruning-hook."

Scotticus.

ANOTHER MODE OF REMOVING

GLASS STOPPERS.

See page 46, Number 143.

Sin, — A very simple and easy

mode of removing glass stoppers,

when firmly retained, is by gentle

and rapid strokes with the back of

a common table-knife, on each side

of the stopper, inclining the direc

tion of the percussions upwards. By

patience and perseverance (often for

an hour) I have succeeded in remov

ing the stopper* of smelling-bottles,

cruets, and decanters, when every

other method has failed.

1 am, Sir,

Yours respectfully,

T— \V— W—.
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A SOLVENT FOR PUTTY.

 

SIR,—Having observed in your

lost Number (143) of the Mechanics'

Magazine, a letter addressed to you

from " A Constant Supporter of the

Mechanics' Magazine," requiring a

Solvent for Putty, or a method of re

moving panes of glass from their

sashes ; 1 have the pleasure of re

plying to his question, ami shall de

scribe a method that 1 have practised

with complete success.

The following is a description of

the alw>ve engraving, which is of a

most simple construction :—

S is the »hauk, made of round roil- iron,

of half au inch diameter, more or less,

and from ten to fifteen inches long; and

C i* a piece of iron of the earne sub

stance, and from three to five inches

loug, welded at right angles to tlie shank.

H U a shall or handle of wood to hold

it by.

To use the tool, put the end of it, C,

iuto the fire, until it is sufficiently hot to

destroy the texture of the pntty when

drawn along it, without cracking the

glass or burning the sash ; which will

be easily ascertained in the course of a

few trials, beginning at a slow heat, and

drawing the cross piece, C, backwards

and forwards along the putty, without

touching either the glass or the sash

with the iron.

'Mi'1 hot iron extracts the oil from the

pntty, and what is left on the glass is

then in such a crumbling state, that it is

easily and safely removed by the point of

a glazier's knife.

I shall he glad to learn from your

Correspondent (through the medium

of your very useful work), that he

has tried my method with success,

which would give me encouragement

to reply to other questions inserted

in the Mechanics' Magazine.

I remain, Sir,

Your obedient servant,

AN OLD SUBSCRIUKR AND

WELL-WISHER.

London, May 24, 1826.

SIR,—Agreeable to tbe desire of

" A Constant Supporter of the Me

chanics' Magazine," contained in the

last Number, I beg to propose to

him the trial of an experiment, the

utility of which I have experienced.

Spread over the substance to be

removed, with a small brush, a lit

tle nitric or muriatic acid, and in a

short time the putty will become

soft, and may be easily removed,

without any injury either to the glass

or frame.

Vinegar has the property of pro

ducing the same effect, but it re

quires a much longer period.

I remain, Sir,

Your obedient servant,

J. L.

Adam'«- place, Southwark,

May 23, Ifc2fi.
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PROCESS OP PUDDLING IRON, AS

PRACTISED AT THE LIRHTMORE

IKON-WORKS, IN SHROPSHIRE.

Communicated by Arthur Aikin,Esq.,

Secretary to the Society of Arts, tu

Mr. GUI, one of the Chairmen of the

Committee of Mechunici.

The different stages of the manu

facture, from the ore to the making

blooms, are, briefly, the following :

1. The roasted ore, being mixed

with limestone, is reduced in the

high smelting furnaces (with coke),

which are tapped at regular inter

vals, and the melted iron runs into

furrows,made iusaud, ami thus forms

pigs.

2. The pigs, being broken into

two or three pieces each, are re-

melted in the refinery furnace (with

coke), and the produce being let out

into a shallow, flat, cast-iron trough,

forms thick plates, called slabs.

.3. The slabs being broken, are

melted in the puddling furnace (with

coal), and brought out in large

masses, called balls ; which, while

yet glowing hot, are

4. Laid under a very heavy ham

mer, r.nd stamped into plates, which

are then thrown into water, in order

to cool them.

5. The plates being broken, the

pieces are piled one on the other, to

the height of about a foot and a half,

and placed in a reverberatory fur

nace, called a boiling furnace ; from

which, when sufficiently heated (by

coal), they are removed to the shing-

ling-hainmer, where they are beaten

into short, thick bars, called blooms.

The following are the particulars ob-

stived during the precest of Pud

dling.

The furnace employed is a rever

beratory one, of very simple con

struction, and the fuel used is coal.

The flat area of the furnace being

previously covered with sand, the

charge was put in, consisting of

3} cwt. of broken slabs, which were

heaped up loosely in the middle of

the furnace : the door was then care

fully closed, and the full force of

the flame was let on. In about half

an hour the door was opened, and

the glowing metal being partly fluid,

the workman was engaged in break

ing and spreading it for about five

minutes, water being thrown on oc

casionally in small quantities, by a

scoop, and being immediately suc

ceeded by much ebullition, and the

disengagement of copious jets of

white light. The spreading being

completed, the door of the furnace

was again closed, and the flume

turned on for two or three minutes.

The door was then opened, the flame

turned partly off, and the charge

worked by incessant stirring; a few

wet scales of iron, and water in small

quantities, being occasionally added :

the charge now began to grow pasty,

and to adhere to the tools. The fire

was still further damped, and water,

in small portions, was frequently

added ; the mass being incessantly

worked with great vigour: the jets

of flame were very copious, and the

metal still nasty, and adherent to

the tools. The working of the mass

was still continued, but without the

addition of water, and soon after

the metal began to lose its coherence;

more water was tlie.n added, and the

breaking down of the metal pro

ceeded rapidly; it still, however, ad

hered more or less to the tools, till

it was reduced to the consistence of

coarse gravel; at this period, the

jets of white light were succeeded

by a heavy red vapour, indicating

the necessity of more heat : the fufl

force of the flame was then let on,

the door of the furnace continuing

open, and the workman adding

water, and stirring the mass inces

santly : the jets of white light re

appeared, the metal became of the

consistence of coarse sand, and be

gan to ciifiie in/o nature, i. e. to clot.

The iron now burned rapidly, with,

an intense white light, upon which

the fire was damped a little; the

metal was every minute becoming

more cohesive ; it was of a glowing

white, and burnt away very fast ;

water in small quantities was still

added. The metal was now of a

pasty consistence, and did not ad

here to the tools ; if was conte i-uin-

p/ctely into nature, and was made up
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into several lamps ! one hour and a

half being expired, from the first

charging the furnace.

The door of the furnace being now

closed, the full force of the fire was

let on for two or three minutes ; after

which, the door being opened, and

the flame damped, the lumps were

dollytil, i. e. compressed and beaten

with a heavy iron mace ; and were

made up into five nearly equal balls ;

one hour and three-quarters being

now expired.

The balls, glowing hot, were then

79

removed from the furnace to the

*tampin/;-hammer,wliere they received

from "i)to 100 blows each,' and were

thus formed into rough plates ; being

then cooled in water, they were

weighed, and amounted in the whole

to two hundred weight, three-quar

ters, and nineteen pounds, or nearly

86 per cent.

1 he following is a tabular arrange

ment of the ingredients and produce

of each operation, calculated on one

ton of blooms. The numbers ex

press cwts. and their decimal parts.

91.41 raw ore + 22.85 small coal produce 68.73 masted ore.

66.73 roasted ore + 147.28 coal, (73.C1 coke) + 17 limstone = 32.73.

pig iron.

32.73 pig iron + 20.46 do. (10.23 coke) = 27.2S

refined.

27.28 refined iron + 29.65 = 23.73

stamped.

23.73. itamped iron + 22.0 r. .. •• 20.

blooms.

242.24

GAS ENGINE CARRIAGE.

Afour-wheeled carriage, propelled

by machinery, on the gas vacuum

principle, recently brought into no

tice by Mr. Brown, but originally

suggested by the Rev. Mr. Cecil,

was successfully tried last week on

the steepest part of Shooter's-hill

(where the ascent is about 1 finches

in 12), which it surmounted witli

considerable ease. That a motive

power might be gained by such

means, few persons have ever doubt

ed ; and that power once gained, we

do not perceive whut difference it

can make, except in the degree of

speed, whether the carriage is moved

tip or down hill, or along a level

plain. The newspapers gravely as

sure us, that " its power of motion

upon a level plain was never denied ;

but until this • experiment (that on

Shooter's-hill') demonstrated t/iefact,

many contended that it could not sur

mount perpendicular resistance ;" that

is, that it could not be heaved ov?r

the Monument, or the grand wall of

China, as easily as up Kegent-street

or Ludgatc-hill. Incredulous cavil

lers indeed ! There is one fact—ihc

only one, in truth, about which any

serious doubt has been entertained

by practical men—which we would

much rather have had demonstrated

than this, of perpendicular walls and

inclined planes being precisely the

same thing, and that is, the supe

rior cheapness of this motive power,

when compared with that of steam,

horses, &c. Are we to consider the

one thing just as clear as the other f
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Mr. Brown lies all alone; observed a

decree of reserve on this point—

though it lias been repeatedly and

strongly pressed on his attention—

which, to say the least, looks ex

tremely suspicious. The sort of

machinery by which the gas vacuum

power has in this instance been ap

plied to the propelling of carriages—

whether it be Messrs. Burstall and

Hill's, or Mr. Gordon's, or some en

tirely new invention—is also a point

on which the curious in these mat

ters may reasonably expect to have

some more satisfactory information,

than is afforded by such newspaper

puffs.

FIRST CAST-IRON BRIDGE.

Mr. Thomas Farnolls Pritchard, a

Shropshire architect, wlio died in

October, 1777, was the proposer and

designer, in 1773, of the first cast-

iron bridge which was anywhere

erected, namely, that over the Severn,

near Broscley and Colebrook Dale ;

but the Society of Arts have assigned

the merit to a Mr. A. Darby, who

merely furnished part of the money

for carrying Mr. Pritchard's design

into execution. Mr. Pritchard's,

however, is but one instance in a

thousand of genius being deprived

by dross of its just claims to renown.

Jl .

ROBINSOX CRUSOE'S ENGINE.

Siu—nobiusouCrusoe'sVacuum Power

Engine will not go at all, for the atmo

sphere will press on his piston too heavily

to allow the water to ascend into the cy

linder through the pipe, K (being atmo

spheric air ptessiug against atmospheric

air, with the disadvantage of the water

ana pistmi's gravity,1. But suppose it

would act, and that motion were to take

place, would the power be greater than

that produced by the falling of the Water

from A to H, ou the circumference of a

water- wheel ? I believe it would not.

The discovery seems to be merely, that

water would rati lip the pipe K, and down

L, if L were the longest. I understand

we hav.e long had such a machine, under

the name of Syphon, but never before

termed a Vacuum Power Engine.

I am, Sir, vours, &c.

W. C.

Sir,—Under the appellation ofa "Va

cuum Power Engine, your 1 44 tli Num

ber exhibits another attempt at the per

petual motion. There is certainly some

ingenuity in the plan, hut its defect is

very apparent, ana may be described^ in

a few words. The power, in the first in

stance, imparted to the fly-wheel, would

lie. so diminished before it was returned

to the piston to raise it, that the vacuum

would only in: partially reproduced ; the

piston would fall short of A at the first

attempt, further at the second, and, in

all probability, stop at the second or

third ; hi short, the fly-wheel cannot re

pay the power expended upou it.

1 am, Sir,

Your obedient servant,

PlllLO-MoNTIS.

NOTICES

TO

CORRESPONDENTS.

We shall endeavour to procure the

address asked for by " Au Old Sub

scriber" before next week.

Communications received from—W. E.

—Mr. Lancaster—J. T.—A Miner—Mon

tis, Junior—Au Observer—A Constant

ne.ider—Another at Bridport—Sher

wood—Major M'Curdy—T. R.—Juvenls

—Handsaw—W. Rialls.

%* Advertisements fur the Covert of

the Monthly Parts mutt be sent to

the Publishers be/are the 20th day «f

each Month.

Communications (post paid) to be nddnxsrd

tuthi- Editor, ut the Publishers', KMUHT

and LACEY, A3, Paternoster-row, London.

Printed by Milts, Jourtt, nn.l Miili (late

llnulttj), Bolt-courl, Fleet-street.
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ILLUMINATING GAS FROM COTTON SEED.

ORCHARD S VACUUM ENGINE.

SIR,—Your Correspondent Haa-

sal will certainly acknowledge him

self to be mistaken, when he reflects

that the syphon, in my sketch of a

vacuum engine, as it appeared in

your 129lh Number, operates in the

usual manner. His other observa

tions require no particular com

ment.

If not intruding too much on your

pages, I beg leave to submit, with

great diffidence, what I consider a

great improvement in the plan be

fore suggested.

A, is an iron reseivoir nearly filled

with mercury; B, a tube, twenty-

four inclies long, having its lower

end inserted in that reservoir; and

C and D two cocks for the conve

nience of filling the tube B. From

this tube another tube M proceeds,

at right angles, to the vessel G. In

this latter lube is the cock F, to ad

mit of, or shut off, a communication

between the tube B and the vessel

G. This communication being clos

ed, the tube B is carefully filled with

mercury ; after which the cock D is

closed, and the cap E screwed on.

The vessel G is to be rilled with

mercury through the cock H, the

pipe I being open to allow of the

escape of air. When this vessel has

been filled, the cock H should be

closed, and its cap screwed on, and

the pipe I be also closed by a valve,
•which is to be pressed tight by the

cap on the head of the pipe, i is a

vent pipe, open at the top. The

space represented by the double

lines is a panel of thick plate glass,

having two horizontal lines describ

ed on its surface, whereby the atten

dant may observe the quantity of

mercury within the vessel.

The cock F being closed, a quan

tity of mercury must be allowed to

run out of the vessel G, equal to the

space 1, S, 3, 4, which space will be

come a vacuum. If, therefore, the

cock L be then opened, to allow of

the discharge of a certain quantity

of mercury on the wheel, and the

cocks C and L also opened, the mer

cury will continually rise from the

reservoir A into the vessel G, and

thence be discharged upon the wheel,

whence it will again fall into the

vessel A, to keep up the supply. The

cock F must be so adjusted as to ad

mit into the vessel G, a quantity ot

mercury equal to that which is dis

charged by the cock L. This can

be ascertained and regulated by

means of the panel of glass above

described.

The specific gravity of mercury

being t\ ounces, it is evident, that

but a small quantity of it is required

to turn the wheel, which has no fric

tion but that of the axis on which it

turns.

I am, &c.

JOHN ORCHARD.

ILLUMINATING GAS FROM COTTON

SEED.

IN the eighth volume of the Ame

rican Journal of Arts and Sciences is

published an account of some experi

ments of Professor Olmsted on an

illuminating gas which he had ob

tained from cotton seed.

The superior quality of the gas, the

facility with which it is obtained from

the seed, and the «haustless abun

dance of the material in the southern

states, render it probable that it may

be found an eligible substance for

§as-lights, especially in the United

tales. The Editor of the American

Journal, not having repeated the ex

periments of Professor Ulmsted, and

understanding that a very inferior gas

had been obtained by managing the

decomposition in a manner different

from that directed in the original

memoir, requested ProfessorOlmsted

to repeat the experiment in the la

boratory of Yale College. The re

sult was entirely satisfactory : the gas

was easily and abundantly obtained,

and afforded a degree of illumination

quite equal to that of the oil-gas, (of

which it is indeed only a variety,)

and superior to most varieties of the

bituminous coals. It was inferior to

the pure olefiant gas, and this is the

fact with the inflammable gases ob

tained from, perhaps, every substance,

except alcoholdecomposed by sulphu

ric acid. The kernel of the hickory-

nut comes the nearest to the olefiant,
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and ia but little inferior ; the quality

of the gas is considerably debased by

using the entire nut, the woody cover

ing ofwhich affords a gas which burns

with a paler Hame.

It is very easy to injure the gas of

cotton seed by a careless manage

ment of the heat ; but this is true,

probably, of all other substances

which afford inflammable gases; in

general the low er the heat, provided it

be sufficient, the belter the gas.

The following remarks were fur

nished by Professor Olmsted to the

Editor:

" Cotton seed is highly oleaginous,

arid the object in my arrangements

for obtaining the gas, is to bring the

oily vapour, (which is expelled by a

very gentle heat,) into contact with

a surface of ignited iron, by which it

is decomposed into carburetted hy

drogen gas. For this purpose, a heat

not exceeding the lowest degree of

redness, is all that is necessary. If

it be carried higher, a lighter kind of

gas is produced, which is greatly in

ferior to the other in illuminating

power. A furnace of brick-work, or

even a common culinary fire, will

afford therefore the requisite degree

of heat. My method of proceeding

has been as follows :

" 1. An ounce of cotton seed is

dried on the fire in a ladle, and a red

hot iron is introduced to singe off the

small remnant of cotton that adheres

to the seed. It is dried; because the

moisture, by its decomposition, would

produce an inflammable gas, not suf

ficiently luminous for our purpose,

and it is singed for a similar reason,

the gas produced by the cotton being

inferior to that of the seed.

" 2. Thus prepared, the seed is in

troduced into an iron tube closed at

one end like a gun-barrel, and is

pushed down quite to the bottom of

the tube by a rani-rod.

" 3. The tube is next laid across a

furnace, (a common fire would an

swer,) in such a manner that the

closed end of the tube containing the

seed projects outof the furnace so far,

that the seed may be removed en

tirely from the direct action of the

fire. A conducting tube is connected

with the open end, to convey the gas

into a receiver standing over water.

Simply passing the gas through water

purities it sufficiently for use.

" 4. A very moderate fire is applied,

sufficient barely to keep the part of

the tube exposed to its direct action,

at a perceptible degree of redness.

The heat being thus slowly commu

nicated to the seed, converts succes

sive portions of its oil into vapour,

which, traversing the ignited parts of

the tube, is decomposed into car

buretted hydrogen gas. The first

portions may be burnt at the mouth

of the conducting tube, until the gas

becomes as luminous as a candle,

after which it may be collected for

use.

" 5. When the gas begins to come

over less freely, the tube may be

drawn forward, by little and little,

into the furnace. Near the close of

the operation, the gas becomes again

less luminous, and it may be burnt

off at the mouth of the tube as at

first.

" If die furnace be of sufficient

dimensions to permit a considerable

space of the tube to remain ignited,

the oily vapour will be all decom

posed ; but if the ignited space be

small, a portion of vapour will make

its way into the receiver undccom-

posed. A spiral or recurved tube for

a small furnace, or a long iron tube

for a broader fire, would effect the

decomposition very pe'rfectly.

An ounce of seed, according to this

process,yields lOlScubic inches ofgas,

neglecting the first and last portions

as belbre specified ; consequently a

pound of seed yields 16,288 cubic

inches, or more than a hogshead of

the gas.

" According to the former esti

mate, the quantity of seed annually

produced iu the United States, above

what is required for replanting, would

afford 2,82r,500,000 cubic feet of

illuminating gas, but little if at all

inferior to that produced directly from

oil. During the last year the culture

of the cotton crop was greatly ex

tended, perhaps doubled, and the

quantity of seed proportionally aug.

niented.

"It was suggested by a Corre

spondent of South Carolina, in a late

number of this Journal, that the

seed was more valuable than what I

c2
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represented it; that it was a rich

manure, and often sold very high

for planting. It might doubtless be

profitably applied as a manure, espe

cially in the way of a compost, where

its volatile principles might be ar

rested, and its powers rendered more

permanent; but the fact is, that in

many parts of the cotton districts, no

use at all is actually made of it, and

the high price which it occasionally

bears, when replanting becomes neces

sary, is owing to the prodigality with

which it is thrown out and exposed to

the weather, on the supposition, that

there never can be any scarcity of

a substance which is accumulated in

such quantities around the cotton-

fins. The writer was assured by

lenry Donaldson, Esq., the pro

prietor of an extensive establishment

for cleaning and spinning cotton at

the Great lulls of Tar River, in North

Carolina, that boat-loads of seed

could be obtained there at five cents

per bushel. I had also held some

communication with this gentleman

on the subject of lighting his works

with cotton seed-gas ; but by re

moval from the country, and devo

tion toother objects, he was prevented.

Should this article be found as eli

gible for gas-lighting as as it appears

to the writer to be, its employment

for such a purpose will prove a public

benefit, both oy giving an increased

value to this part of the cotton crop,

and by dimimshing'the expense and

promoting the beauty and splendour

of gas illumination."

D. O.

Srrs,— Every intelligent reader

must approve the design of " Bija

Gannita," in an article which appear

ed in your journal for March last.

When we consider that the rapid ad

vancement in mathematical science

is chierly owing to the unequivocal

language in which its definitions and

axioms are expressed, and that even

in the most lengthened process of

reasoning not a single term is allowed

to be introduced, on which a con

struction could be put different from

that intended, it may justly excite

surprise, that any treatise in this*

department of learning should be

deficient in accuracy and elegance.

Whether it be because many of our

1>ractical works on mathematics have

)een written by men ignorant of the

theory, or principles on which the

rules are founded ; or whether it

proceed from the love of book-

making, the fact is certain, that they

betray a very culpable disregard to

Precision in style and arrangement,

must, therefore, so far as these re

marks extend, be supposed to agree

with your Correspondent, who

evinces in his communications much

ability and refinement. There are,

however, two or three passages in

his remarks on Nicholson's Algebra,

which appear to me untenable ; but

before I proceed to mention these,

you will allow me to premise that it is

not so much my object to construct a

defence of the work in question, as

to shew that Bija Gannita's objec

tions are incompatible with sound

logic.

After stating that the questions

are not solved in either a concise or

an elegant manner, he proceeds to

remark, " for the object in such a

work as this is, not to get an answer

to a problem, which is the least im

portant part, but to illustrate by short

examples the easiest and most ele

gant methods of working, by avoid

ing multiplication, changing propor

tions," &c. This language is capa

ble of a double interpretation. It

may mean what it really expresses,

tfiat the professed design of Messrs.

Rowbothatn and Nicholson is to

teach the analytic art, in the way

that this writer would recommend ;

or, that such is the design which

they ought to have proposed. That

it is not to be understood in the

former sense is evident : inasmuch

as this would have anticipated every

objection : we must, therefore, look

for B. G.'s meaning in the latter ex

planation of the passage. The me

thod uniformly adopted, in every

standard elementary publication

which I have seen, is to express both

the rules and the questions under

them, in such language as is suited

to the ignorance of the scholar

From a conviction that the mind.



is, at present, unapt fully to receive

the ideas which the authors wished

to convey, they have deemed it pro

per rather to enter into a minuteness

of detail, than to sacrifice the least

degree of perspicuity. It requires

not a mediocrity of talent to prove,

that the introductory part of any ob

ject of study is neither the place nor

the time for conciseness and ele

gance; for the simple reason, that

there is great danger of becoming

unintelligible.

——— Brevis esse laboro

Obscuvus fio HORACE.

Hence it appears to me, that in

teaching Algebra, provided the reso

lution be conducted in strict accord

ance with the rules, it is not neces

sary in the commencement to make

brevity a matter of primary concern.

With respect to the epithets " easiest

and most elegant," it may be fitly

asked, since these are relative terms,

how could a student be conscious

that a problem is distinguished for

such qualities, unless he were pre

viously acquainted with the common

method of working it ?

The mathematics of modern times

are not only remarkable for the dis

coveries of which they boast; we

cannot fail equally to admire the va

rious methods by which these are

demonstrated. But it is doubtful

whether all the admirers of tliis noble

science are equally prepared to avail

themselves of the best means afford

ed to acquire a knowledge of it.

There are, for example, many who,

by means of Keith's or Bonnycastle's

Treatise on Plane and Spherical Tri

gonometry, may become perfectly

acquainted with the doctrine of tri

angles : whereas, if they were put

to the ^study of Woodhousc's Ana

lytics or> the same subject, it is pro

bable they might be less successful ;

because it is not every one that is

blest with the power of abstraction,

and the philosophical turn of mind

necessary to appreciate the last-men

tioned publication. Much less is it

to be expected, that the pupil should

be scientific at the beginning; and

that teacher may surely be pardoned,

who, from the fear of anticipating

any posterior rule, takes rather a cir-
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cuitous route in making the proof of

a question appear simple and perspi

cuous. After all let it be remember

ed, that though a demonstration be

concise, it is not more satisfactory in

point of evidence. A theorem may

be demonstrated in various ways,

while the mind can repose with as

much confidence on the one as on

the other. In the language of Du-

gald Stewart, " Each ofthem shines

with its own intrinsic light alone;

and the first which occurs (provided

they be all equally understood) com

mands the assent not less irresistibly

than the last."

The second objection which Bija

Gannita advances against Nicholsou's

Treatise is, " That the questions are

thrown together with scarcely any

attempt at classification or regu

larity." It is proper the reader

should bear in mmd, that nothing is

here alleged against the distribution

of the different parts of the work.

Could an objection be raised on this

head, it would certainly prove, that a

very serious error had been commit

ted. How far an attention to classi

fication and regularity is necessary

or practicable in a work like this,

which is intended for the young, it

is not perhaps easy to determine. It

is more to my purpose to remark,

that the objection will, it is pre.

sumed, apply to Bridge, Bonnycastle,

and even to Bland's Equation. After

turning over these volumes, I must

candidly acknowledge, that it re

quires greater penetration than I can

command, to shew that they all rise

" one above another in difficulty."

That it is very necessary the student

should aim to exercise his memory,

and to exert his inventive faculty,

cannot admit of a question: but

whoever has attended to the opera

tions of the niiud, in the early stages

of its improvement, must have per

ceived that it often requires relief

from the severity of study. The

young scholar seldom " toils through

a long question " without the assist

ance of the master; and the " great

joy " which he feels in working a

sum by his own efforts alone, is the

best possible inducement to attack

and overcome future difficulties. Be

set the path of science with continual
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obstructions, and you immediately

cool his ardour, and render that re

pulsive which would otherwise be

pleasant. While I think it a great

defect in the system of teaching

adopted by many, that they multiply

facilities for indolence, rather than

afford increased illumination and

vigour to the understanding; the

opposite course is equally adapt

ed to retard our progress, and to di

minish genius. Supposing B. G. to

be an instructor of youth, he must

be regarded as a highly-privileged

individual, if, under his hands they

succeed, every movement which they

make, in surmounting obstacles.

Having corrected a rule on Pro

portion, in proof of his assertions,

your ingenious Correspondent adds,

" This rule is moreover unintelligible

to the learner, as the terms, ex

tremes and means, have never been

defined." Now this is by no means

a legitimate consequence, unless it

can be shewn that the doctrine of

Proportion is confined to Algebra.

But every one is aware that it Forms

a part of most publications on Arith

metic. And it is reasonable to sup

pose, that Messrs. R. and N. took it

for granted that the common method

of calculation would be known, ere

that which is carried on by means of

the alphabet would be attempted.

In a word it seems to have been the

design of these authors, to allure to

the study of this beautiful part of

mathematics by disengaging its

elements, as far as is consistent with

propriety, from whatever appeared

abstruse. Anxious to introduce the

scholar into the temple of Science,

they have left it to others to decorate

the exterior of the edifice.

With gratitude for the highly in

teresting and instructive papers con

tained in the Mechanics' Magazine,

I remain, Sir,

Your humble Servant,

T. HATHAWAY.

Sheet-ness, 10th June, 1826.

PERPETUAL MOTION.

SIR,—The interesting subject of

perpetual motion, which nas crowded

the pages ul" your Magazine with

such various communications, has

now for some time been permitted

to remain in silence. It has been

amusing to observe the different ar

guments ofyour correspondents, who

have at different times attempted to

prove the impossibility of perpetual

motion, its improbability, its proba

bility, its possibility, its accomplish

ment by others, its accomplishment

by themselves; but the contradic

tions in their arguments, the incom

patibility of their statements, joined

to the circumstance of there not

having appeared in your Magazine

a single sketch of a machine, which

would (upon trial) answer the pro

posed purpose, have combined to

obscure the solution of that much

agitated question—can perpetual mo

tion exist?

The consideration of the imperfect

stale in which the decision of this

quo-lion remains has induced me to

submit the following proposal :—

" That all those who understand

the principles of any scheme for per

petual motion forward if with a

drawing to the Editor of the Me

chanics' Magazine. That the Editor

inform his readers, from week to

week, of the number of schemes he

has received; and that at length they

be published all together, in order

to set the question at rest one way or

the other, up to the present time.

But all arguments against perpetual

motion, as they absurdly endeavour

to prove a negative, should be re

jected."

I beg to take this opportunity of

stating my knowledge of the truth

of perpetual motion having been ac

complished by magnets placed round

a circular box enclosing a steel-vaned

wheel,» and also that there is now a

machine incessantly at work, with

out assistance, in the famous library

at Stutgard, by which a bar (hung by

a pivot through the middle) in an

upright position, between two pillars,

with a bull at each end, the top one

being a little heavier than the one

below., continues to vibrate by the

top ball alternately falling upon

* This scheme was mentioned iu a

former Number, bu» no drawing was

given, and the description was uot per

fect enough to construct one by.
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and rebounding from each pillar,

liow this is performed I am igno

rant, as the person who saw it, and

described it to me, did not examine

it with the eye of a machinist, but

was merely eye-witness to the ef

fects.

If any of your correspondents can

procure a description and drawing of

these contrivances, and will forward

them to you, they will prove valuable

contributions to the proposed collec

tion of schemes, and will greatly

oblige, Your constant Reader,

W. M.D.D.

April 22, 1826.

VARNISH FOR ELECTRICAL RIBBON.

SIB,—Seeing in your Magazine of

the 25th May (No. 144, page 58.) an

article entitled, "Varnish for Electri

cal Riblion," wherein your informant

states, that the isinglass and India

rubber are to be dissolved in alcohol,

I beg leave to correct his error. Isin

glass being a gelatine, must be dis

solved in an aqueous solution, for

spirit will have no effect on it; and

India rubber can only be dissolved

in ether and different oils, none of

which will mix with water : the na

ture of each being perfectly contra

dictory. He has also not stated

whether the copal varnish is to be

made with spirit or oil, it being

practicable either way.

I remain, Sir,

Your constant reader,

B. W.

June 5, 1826.

ON TURNING.

Sm,—In Part 31 of your enter

taining and instructive Magazine,

mention is made of a method of

turning screws by an inclined plane,

&c. As I do not clearly comprehend

the description, and am, though no

proficient, an amateur turner, your

correspondent will oblige me by ex

plaining himself a little more fully,

and more especially if he have time

to accompany his description with a

drawing, The part 1 do not under

stand is, " the rack to work in the
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teeth of a wheel deriving its motion

from the arbor of the lathe." Qu-rre.

Is arbor the same as mandrell ?

In the course of a short time, I in

tend to make a complete model of

my lathe, in order to send to such

persons as will, out of pure love to

the art, kindly assist me with prac

tical information. For instance, had

I a model now ready, I would feel

much pleasure in sending it for the

inspection of the writer above alluded

to, cither to his residence, or to your

office ; having previously affixed to

it my humble endeavours of making

an apparatus on the plan proposeu

for the turning of screws. I think

this plan of transmitting models of

any simple and easily-made machi

nery would more readily contribute

to .the acquirement of information,

and save much of the pages of your

valuable miscellany.

I am. &c.

F. B,

ON PUMP LEATHERS.

SIR,—In reply to the inquiries of

T. N. in No. 135, I would recom

mend the pump leather to be cut out

of a whole skin, which has been

dressed for the upper leather of

shoes. The form to be circular, in

order to admit of its moring up and

down freely ; six inches above, and

as much below the joint : he may

take the following rule. Suppose

the common bore of the pump to be

five inches, and the part at the Ranch

twelve inches, then the diameter of

the leather should be about twenty-

six inches. This will leave about an

inch all round, to be screwed into

the joint, and six inches to sink

downwards, similar in form to a cul

lender. There will be slight folds at

the joint ; but the weight of water

will prevent their intercepting the

action of the piston. The lower

edge of the piston should be bevilled,

to make the leather fit tighter; and

the valve hole be made about four

inches square.

I am. &c.

Z.
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OXLFTS GAS ENGINE.

Sir,—As I have been regularly

supplied with your useful and inte

resting Miscellany, since the date of

its first publication, I have witnessed,

with much pleasure, the development

of many very ingenious and useful

inventions; some of them, indeed,

similar to what I had myself in

vented, several years before. I now

send you a sketch of a Gas Engine,

invented by me, a considerable time

prior to my hearing either of Mr.

Faraday's or Sir H. Davy's propo

sition for applying Carbonic Acid

Gas as a molive power. My atten

tion was drawn to this subject by

mere accident. It happened that,

as I was taking my usual morning

walk down Main-street, in the city

of Richmond) in Virginia, I heard a

most tremendous explosion, proceed

ing from a druggist's cellar just by,

where they were preparing Dr. Cul-

len's Patent Magnesia, and Soda

Water. They had been charging a

strong copper vessel with the Carbonic

Acid Gas, for impregnating the afore

said waters; but the air vessel, made

of the stiongest copper, burst with

such violence as to break and lacerate

the man's leg and arm, and also to

injure the proprietor. This was in

the summer of 1822. A few days

alter this, I invented the Gas Engine

of which I now send you a sketch.

Although 1 then saw that ice was

used to cool the magnesia, and soda

water, I do not entertain a thought

either of using ice, or of having re

course to artificial freezing mixtures.

Ice cannot, at all times, be procured ;

freezing mixtures would be so expen

sive as to equal, or peihaps exceed,

the expense. nf fuel for the common

steam engine. To render the Car

bonic Gas Engine of universal use, I

propose to take the difference of 212°,

and the common temperature of

water, which is generally a few de

grees below the temperature of the

atmosphere; and this, owing to the

very economical plan in which I

rarefy or expand the gas, will, I be

lieve, be found one of the cheapest

and most compact gas engines that

has appeared in your publication.

Description.

A the cylinder of the gas reservoir, in

which is P, a plunger, or piston. This

piston, over which a small quantity of

oil is spread, to lubricate it, and the

more effectually to prevent the escape of

gas, rises or falls with the increase or

decrease of the gas in the reierroir.

The cylinder, A, is represented as broken

off helow the middle, so as not to hide

the other parts of the machine; but the

dotted line shows its full length. It is

surrounded by a case, or outer cylinder,

filled with cold water.

BB. is the working cylinder, with its

piston. This cylinder is kept at the tem

perature of 212 degrees, being surround

ed by au external cylinder tilled with

boiling water, and this last-named cylin

der is surrounded by a furnace or fire,

shown by the double dotted lines.

C. the condensing, or cold cylinder,

surrounded by another cylinder 00,00,

filled with cold water. The cylinder C

i» only one-sixth part of the urea and

contents of the working cylinder, BB.

By the action of the piston j, the cold

gas is drawn from the reservoir, through

the vidv. s « and r, into the cylinder C,

and i thru forced through the supply

pipes v and :•. These supply pipes arc

continued spirally for three or four coils

round the outside of the working cylin

der BB, and continue increasing in

width to allow of the gas to expand as

it enters the working cylinder, where

it elevates or depresses the piston ac

cordingly. From the working cylinder,

the gas 'passes through the discharging

pipes k it d, and e kd, and after passing

through a spiral worm, or pipe, iin-

uierscd in a cistern of cold water, is

again deposited in the gas reservoir.

I am, Stc.

THOMAS OJU.V.Y,

Mathematical Tutor.

Liverpool, 21 April, IB26.

Sin,—The decided negative of Ar

gus to my Query in No. 130, being

unattended with any reason, I con

sider of no value; especially as this

man, with his hundred eyes, refers

to the valve n, at the bottom of AA,

as an air-tight valve, when, as it

works under water, it is ofcourse only

water tight. It receives the pressure

of the atmosphere from that water,

and prevents any air getting in to

destroy the vacuum to be produced

in the interior of the upper part of

AA. From the concluding part of

Argus's letter, he appears to be igno

rant that human knowledge is not

wisdom. I am, Sir,
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CULTURE OF SILK.

.SiR,—Whatever tends to amelio

rate the condition of mankind in ge

neral, and of our own countrymen in

particular, must be a source of con

gratulation to every feeling mind.

Impressed with this sentiment,! am

happy to find that efforts are now

making to introduce the silk-worm

into the Sister Kingdom ; and the

culture of the white Mulberry Tree,

which seems to be so essential to the

little animal's existence. I heartily

wish success to the attempt, of which

I hope, with proper attention, there

is but little cause to doubt. By ac

complishing this object we shall have

the whole manufacture within our

own hands, from the production of

the raw material to the finishing of

the most costly article. This I

should suppose will be a considerable

advantage to the different manufac

turers in the silk trade, independent

of the saving to the country at large.

It must ever be a matter of the ut

most importance to a manufacturing

and commercial empire like this, to

produce within itself or colonies as

much as possible the raw material of

the articles of its manufactures, by

which it becomes more independent

of other States, retains the balance

of trade in its own favour, furnishes

additional employment to its popu

lation, (an object of the most vital

importance to the State,) and also

increases the national sources of

wealth and happiness.

Now, Mr. Editor, I have always

understood that the balance of the

tea trade with China is against us, as

I believe the Chinese take little or

nothing from us in exchange, but re

ceive money for their lea ; and I have

often thought that this very fashion

able and necessary article could be

much more advantageously produced

in some of our own colonies; for in

stance, in Van Dciman's Land, or

New South Wales, which lie in nearly

the same degrees of South latitude

as China is in North latitude. I am

not aware whether the cultivation of

this plant has been tried in any of our

Colonies; but supposing the thing

practicable (and I cannot see why it

should not be so), what an immense

field would be thusthrown open for the

profitable employment ot British la

bour and capital. Why should we con

tinue, year after year, to drain our

country of its gold, to give to so un

social a race ot beings as the Chinese '.

If it should be urged, in opposition

to this scheme, that it would infringe

the East India Company's monopoly,

I reply, that Government might still

place its cultivation and importation

under any restrictions that they may

think proper, or the East India Com

pany may still enjoy the extensive

trade thereof, under such regulations

as may be consistent with the interest

of the State. At this awful crisis in

our commercial affairs, some new

openings for trade are wanting, as

well as employment for our over-

teeming population. The cultiva

tion and management of this plant,

would afford this employment to

thousands who would gladly emi

grate to a genial climate, where pro

fitable labour can be found ; and they,

in return, wonld find new wants arise,

for articles with which they would

be supplied from their native country.

The mutual advantages of such a

commerce are too well known to

require me to dwell upon. Perhaps

some difficulty would arise in pro

curing a supply of the seeds unin

jured ; but this, I should suppose,

with a little dexterous management,

may be got over. I hope our pre

sent liberal and enlightened Ministry

will turn their attention to this sub

ject, not doubting but that, if they

think the plan worth a trial, they

will give it that encouragement which

will ensure its complete success.

I am, Sir, your humble servant,

T.J.

Hammersmith, April 13, -+826.

THE POOR MAN'S BARO.METr.rt.

SIR,—I have seen many useful

devices inserted in the Mechanics'

Magazine; and if you think the fol

lowing description of a cheap Baro

meter worthy of notice, it is at your

disposal:—the whole of the mate

rials of which it is composed may

be procured for something less than

a halfpenny.
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Obtain a piece of thin common

whipcord, about two feet long, and

having soaked it in a strong biine of

common sail, fix it horizontally, by

a tack through a knot at each end,

to a lime-plastered, brick, or stone

wall. From the centre of this cord

suspend, by a piece of sewing thread,

a small piece of lead, about an inch

long, and of the thickness of the tail

of a tobacco-pipe. This arrange

ment being completed, the cord will

become sensibly affected by the suc

cessive changes of the atmosphere,

and the lead will, of course, rise

and lower proportionately with these

changes. A piece of paper being

pasted to the wall, and a mark made

upon it when the lead is at the

highest, and another when it is at

the lowest, the intermediate spaces

may be divided into degrees, to cor

respond with a mercurial barometer.

One Mr. Thomas Mapps, clerk of

the parish of Pitchley, Northamp

tonshire, has had one many years,

and it is said to be a faithful index of

the weaiher.—[This instrument is

properly an hygrometer. ED.]

IMPROVEMENTS UN MATTHEWS'S

SAIT.TY GIG.

SIR,—The correspondence on Mr.

H. Matthews's Safety Gig, in Nos.

98, 104, 124, and 129, of your Ma

gazine, will, I trust, meet the atten

tion of your numerous readers. I

think it offers materials for ultimately

effecting the desired object ; and as

the anticipated improvement is one

of considerable importance, I ven

ture to offer a few observations, with

a desire to assist the cause.

Mr. Matthews sets out in No. 104,

with claiming more than his inven

tion is entitled to. It possesses

merit, but neither elegance nor per

fection. This, however, is pardon

able, on reflecting how closely his

interests are enveloped in ihe ques

tion. Your Correspondent J. ^. has

overlooked the circumstance of the

shafts falling, while they leave the

body of the gig in a horizontal po

sition. This, in my humble opinion,

appears to have much merit. The

same writer also, in his haste to

censure, has overlooked the correct

meaning of the article 124, in its

allusion to restraining the weight of

a horse " moving at a great rate ;''

taking it as implying strength of

shaft, instead of the drop or safety

iron. Supposing this to be the argu

ment of the above number, and con

curring with it, I hence infer the

merit of attaching the safety iron to

the body of the gig.

The apparent imperfections ofMr.

Matthews's plan are these:—the

safety iron is liable to entangle a

horse's hind feet when he falls on

his side. If the hind feet of the

gig forms a pressure or lever upon

the shafts, it is evident that the

scroll iron must be strained, and that

when the horse recovers his feet the

body would turn its occupiers out

behind. The objection, as refers to

rough roads, has been well illustrated

by T. A. ; but as these arc rare in the

present times, an occasional jolt

would be better than a broken neck,

and therefore the remedy, though

imperfect, is better than the disease.

To the first of my objections I will

suggest the possibility of a remedy,

in making the scroll iron moveablc

on a pivot or hinge when it is at

tached to the carriage of the gig.

To the second, I will propose remov

ing that part of the safety irons

which descends from the steps, (leav

ing the remainder as described by

Mr. Matthews,) and placing one to

substitute them, descending from

the body of the gig under the splash

ing or foot-board. To introduce my

third suggestion, I must premise,

that as the shafts rise or fall the axle

partakes of the movement : could

not this power and motion be applied

by levers and pins, in depressing the

safety iron (supposing it pointed)

when needed, and elevating obliquely

from the point of union to the axle,

in the time of safety ? • The entangle

ment and sawing would thus be

avoided, as also the inelegance. I

cannot conclude without referring to

thejust, though severe, general cen

sure that your Correspondent) in

124, has met with from T. A. The

author of the article No. 124 has evi

dently lost view of that proper feel
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ing which should actuate every one

desirous to avail themselves of your

pages, for giving publicity to their

ideas. T. A. in nis censure has con

ferred a public benefit, though it is

to be wished that he had been in

fluenced by a more generous spirit,

as then the odium he creates must

have proportionably increased. —

Warmth, of expression, likewise, pre-

dents doubts of the sincerity of the

motive. I am. &c.

Y.C.

WATCHES TO PRODUCB INSTANTA

NEOUS LIGHT.

SIR,—One ofyour Correspondents,

in giving; a receipt of the composi

tion which forms the peculiar fea

ture of these matches, omitted to

state, that the two dry ingredients

(the oxymuriate of potash and sul

phur) should be mixed together

gently in a mortar. This caution is

necessary, as these two substances,

when mixed, form a detonating

powder, which explodes by the force

of a smart blow. To prove this deto

nating property, take a small portion

of each of these ingredients, (about

enough to cover the surface of a

small wafer,) and having well mixed

them together, put them into a small

piece ut thin paper, and lay them on

something flat, as a flat hearth-stone,

or tlie paved floor of a dry kitchen,

and give them a smart blow with a

broad-faced hammer. This will pro

duce a sharp quick report, without

producing mischief.

These remarks show the necessity

of using caution in mixing the in

gredients, which ought to be rubbed

gently together, and not pounded by

the pestle. Even when rubbing

them gently together, some particles

will necessarily undergo greater pres

sure than others; and this will pro

ducer quick and sharp snap; but

there is no danger of the whole mass

exploding at once.

With the composition I have used

sugar and a little water as a paste.

Perhaps a less quantity of sulphur

than your Correspondent has stated

will answer the purpose better. I

have found six grains of oxymuriate

of potash and three grains of sulphur

do very well; but I should recom

mend nine grains of the oxymuriate,

to six grains of sulphur and four

grains of white sugar: the whole

made into a paste with a little tur

pentine. The matches should be

quite dry before they are used.

F. B.

OF AIR BALLOONS.

The air-balloon is entirely an hy-

drostatical machine, and consists

merely of a bag rilled with air, so

light, that it, together with the bag,

forms a mass, which is specifically

lighter than the common air of the

atmosphere. A cubic foot of com

mon air is found to weigh above 554

grains, and to be expanded by every

decree of heat marked on Fahren

heit's thermometers, about ,!,j part

of the whole. By heating a quan

tity of air, therefore, to 200 degrees

of Fahrenheit, you will just double

its hulk, when the thermometer

stands at 54 in the open air, and in

the same proportion you will dimi

nish its weight; and it such a quan

tity of this hot air be enclosed in a

bag, that the excess of the weight of

an equal bulk of common air weighs

more than the bag with the air con

tained in it, both the bag and the air

will rise into the atmosphere, and

continue to do so till they arrive at

a place where the external air is na

turally so much rarefied, that the

weight becomes equal, and here the

whole will float.

The power by which hot air is im

pelled upwards, may be shown by

the following experiment. Roll up

a sheet of paper in a conical form,

and by thrusting a pin into it near

the apex, prevent it Irom unrolling.

Fasten it then by its apex, under one

of the scales of a balance, by means

of a thread ; and having properly

counterpoised it by weights put into

the opposite scale, apply the flame

of a candle underneath, and you

will instantly see the cone rise ; and

it will not be brought into equili

brium with the other, but by a much

greater weight than those who have

never seen the experiment would,

believe.
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If the magnitude of a balloon be

increasrd, its power of ascension, or

the difference between the weight of

the included air, and an equal bulk

of common air, will be augmented

in the same proportion. For its

thickness being supposed the same,

it is as the surface it covers, or only

as the square of the diameter. This

is the reason why balloons cannot

be made to ascend, if under a given

magnitude, when composed of cloth,

or materials of the same thickness.

In the year 1766, Mr. Cavendish

ascertained the weidit and other pro

perties of inflammable air, determin

ing it to be at least seven times lighter

than common air. Soon after which

it occurred to Dr. Black, that, per

haps, a thin bag, filled with inflam

mable air, might be buoyed un by

the common atmosphere, and he

thought of having the allantois of a

calf tor this purpose ; but his other

avocations prevented him from pro

secuting the experiment. The same

thought occurred, some years after,

to Mr. Cavallo, and he has the ho

nour of being the first who made

experiments on the subject. He first

tried bladders, but the thinnest of

these, however well scraped and pre

pared, were found too heavy ; he

then tried Chinese paper, but that

proved so permeable, that the inflam

mable air passed through it like

water through a sieve. His experi

ments, therefore, made in the year

1782, proceeded no farther than

blowing up soap-bubbles with in

flammable air, which ascended

rapidly to the ceiling, and broke

against it.

But while the discovery of the art

of aerostation seemed thus on the

point of being made in Britain, it

was all at once announced in France,

and that from a quarter whence

nothing of the kind was to have been

expected. Two brothers, Stephen

and John Moritgolfier, natives of

Annonay, and proprietors of a con

siderable paper manufactory there,

had turned their thoughts towards

this project, as early as the middle

of the year 1782. The idea was first

suggested by the natural ascent of

the smoke and clouds in the atmo

sphere, and their design was to form

an artificial cloud, by enclosing the

smoke in a bag, and making it carry

up the covering along with it.

Towards the middle of November

that year, the experiment was made

at Avignon, with a fine silk bag. By

applying burning paper to an aper

ture at the bottom ot it, the air was

rarefied, and the bag swelled, and

ascended to the ceiling. On repeat

ing the experiment in the open air,

it rose to the height of about seventy

166 1*

Soon after this, one of the brothers

arrived at Paris, where he was in

vited by the Academy of Sciences to

repeat his experiments £at Jtheir ex

pense. In consequence of this in

vitation, he constructed, in a garden

in the Fauxbourg Saint Germain, a

large balloon ot an elliptical form.'

In a preliminary experiment, this

machine lifted up from the ground

eight persons who held it, and would

have carried them all off, if more

had not quickly gone to their assist

ance. Next day the experiment was

repeated in the presence of the mem

bers of the academy; the machine

was filled by the combustion of fifty

pounds of straw, made up in small

bundles, upon which twelve pounds

pt chopped wool weie thrown in at

intervals. The usual success attend

ed this exhibition ; the machine soon

swelled, endeavoured to ascend, and

sustained itself in the air, together

with a weight of between four and

five hundred pounds. It was evident

that it would have ascended to a

very great height, but as it was de

signed to repeat the experiment be

fore the king and the royal family at

Versailles, the cords by which it

was tied down were not cut. In con

sequence of a violent wind and rain,

which happened at this time, the

machine was so far damaged, that it

became necessary to prepare a new

one for the time that it had been de

termined to honour the experiment

with the royal presence; and such

expedition was used, that this vast

machine, of near sixty feet in height,

and forty-three in diameter, was

made, painted with water colours-

both within and without, and finally

decorated, in no more than four

days and four nights.
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Along with this machine was sent

a wicker cage, containing a sheep, a

cock, and a duck, which were the

first animals ever sent up into the at

mosphere. The complete success of

this experiment was prevented by a

violent gust of wind, which tore the

cloth in two places near the top,

before it ascended ; however it rose

to the height of about 1410 feet ;

and after remaining in the air. about

eight minutes, fell to the ground, at

the distance of 10,200 feet from the

place of its setting out. The ani

mals were not in the least hurt. The

great power of these aerostatic ma

chines, and their very gradual de

scent to the ground, had originally

shown that they were capable of

transporting people through the air

with all imaginable safety ; and this

was further confirmed by the expe

riment already mentioned. As Mr.

Montgolfier therefore proposed to

make a new aerostatic machine, of a

firmer and better construction than

the former, M. PiUtre de Itoziere

(whose temerity in a subsequent ex

periment proved fatal to him) offer

ed himself to be the first aerial adven

turer. On the 15th of October, 1783,

he rose from the garden of the Faux-

bourg Saint Antoine, at Paris, in a

wicker gallery, about three feet broad,

attached to an oval balloon, of 74 feet

by 40, which had been made by

Montgolfier, and which also carried

lip a grate, for the purpose of con

tinuing at pleasure the inflation of

the balloon, by a fire of straw and

wool. The weight of this machine

was 1,600 pounds. On that day it

was permitted to rise no higher than

84 feet; but on the 19th, when

M. Giraud de Vilette ascended with

him, they rose to the height of 332

feet, being prevented from farther as

cent only by ropes. Encouraged by

the success of these experiments,

M. Rozicr and the Marquis D'Ar-

landes first trusted a balloon to the

elements; and after rising to the

height of 3,000 feet, they descended

about five miles from the place of

their ascent. They experienced

great danger on this occasion, from

the balloon taking fire, which, how

ever, they extinguished with a wet

sponge.

These balloons raised by fire have,

however, not been much used, hav

ing given place to the other kind,

filled with inflammable air, which,

by reason of its smaller specific gra

vity, is safer and more manageable,

and is capable of performing voyages

of greater length, as it does not re

quire to be supplied with fuel, like

the others.

About this time, Count Zambe-

cari sent up from the Artillery-

Ground, London, a small gilt bal

loon, filled with inflammable air,

which, in two hours and a half,

reached a spot near Petworlh, in

Sussex, and would not then have

fallen had it not burst.

The first aerial voyage with an in

flammable air balloon, was made by

Messrs. Charles and Roberts, from

Paris, December 1, 1783.

The machine used on this occa

sion was formed of silk, covered over

with a varnish made of elastic gum,

of a spherical figure, and measuring

27} feet in diameter.

Having ascended to the height of

about one-third part of a mile, they

were carried by the wind in a hori

zontal direction, and descended in a

field 27 miles from Paris, having

travelled that distance in two hours.

M. Charles then ascended alone,

and rose to the height of about two

miles, without experiencing any

other disagreeable sensation than a

severe cold and a pain in his ears,

owing probably to the expansion of

the dense internal air.

A great many aerial voyages were

made in France before it was attempt

ed in England.

M. J. Montgolfier, in 1784, as

cended, with six other persons, from

Lyons, by a balloon 131 feet high,

and 104 broad.

M. Blanchard, in March of the

same year, rose to an altitude which

is calculated at 9500 feet, and de

scended in an hour and a quarter,

having experienced heat, cold, hun

ger, and an excessive drowsiness.

M. Bertrand, in April, rose from

Dijon, to the height of 13,000 feet,

and in an hour and a quarter sailed

18 miles.

Madame Thible, who was the

first female adventurer, ascended in
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June from Lyons, with M. Fleurant,

in the presence of ihe late King of

Sweden, and reached the height of

8,500 feet.

M. Motichet, in the same month,

ascended from Nantz, and travelled

27 miles in 58 minutes.

M. Rozier, in another experiment,

reached the height of 11,700 feet,

and found the temperature of the air

reduced to five degrees below the

freezing point.

The Duke de Chartres (Orleans)

ascended in July, from the park of

St. Cloud, with two other persons.

Vincent Lunardi, an Italian (the

first who made an aerial voyage in

England), on the loth of September,

1784, rose from the Artillery-

Ground, in London, by a balloon 33

feet in diameter, ;made of silk, oiled,

and painted in stripes of blue and

red. He took up with him a dog

and a cat ; the latter was destroyed,

and the dog was almost spent. In

his ascent, the thermometer fell to

99, and some drops of water round

his balloon were frozen. He ascend

ed about five minutes after two

o'clock, and arrived at Collier's

Hill, five miles beyond Ware, in

Hertfordshire, at 25 minutes after

four. _

M. Roberts and Hullin, in the

same month, sailed from Paris to

Arras in six hours and a half.

Mr. Sadler, of Oxford, was the

first Englishman who ascended with

a balloon. He constructed one him

self, with which he arose from Ox

ford on the 4th of October ; and a

second time on the 12th, and sailed

15 miles in 18 minutes.

M. Blanchard and Mr. Sheldon

ascended from Chelsea on the 16th

of the same month ; and Mr. Shel

don having alighted about 14 miles

from that place, M. Blanchard pur

sued his journey alone, and landed

near Rumsey, in Hampshire.

Mr. Harper, on the 4th of Ja

nuary, 1785, ascended from Bir

mingham, and sailed to the distance

of 57 miles in an hour and 20 mi

nutes.

M. Blanchard and Dr. Jeffries, on

the 7th of the same month, crossed

the Channel between Dover and

Calais, I >y means of a balloon ; but

had such difficulty to keep it above

water, that they were obliged to

throw away every thing they had

with them.

Mr. Crosbie ascended from Dub

lin, on the 19th of the same month,

with such rapidity, that he was out

of sight in three minutes, and de

scended at the verge of the sea.

Count Zambecari and Admiral Sir

Edward Vernon, on the 23d of

March, sailed from London to Hor-

sham, a distance of 33 miles, in less

than an hour.

Mr. Sadler and Mr. W. Wind-

ham, on the 5th of May, ascended

from Moulsey-Hurst, and descend

ed at the conflux of the Thames and

Medway.

Mr. M'Guire, on the 12th of May,

having ascended from Dublin, was

carried 'with great velocity towards

the sea, into which he descended,

and was taken up by a boat, when

on the point of expiring with fa

tigue.

M. Pilatre de Rozier and M. Ro-

iniiiii, on the 15tli of July, ascended

from Boulogne, with an intention of

crossing the Channel, but their bal

loon, being a Hlonlgoljier, or tire-

balloon, took fire at the height of

1200 yards, and they fell to the

ground and were dashed to pieces.

Mr. Crosbie, on the 19th of July,

again ascended from Dublin, intend

ing to cross the Channel, and land

in England ; but he fell into the sea,

and was with -great difficulty saved

from being drowned.

Major Money, on the 2?d of the

same month, also ascended at Nor

wich, and experienced a similar mis

chance. He was driven out to sea,

and fortunately snatched from death

by a revenue-cutter.

M. Blanchard, in August, made

an aerial voyage from Lisle, to the

distance of 800 miles, before he de

scended. He had also a parachute

attached to his car; with this he

dropped a dog, which descended

gently and without injury.

(To be continued.)

MAKUMOTIVE CARRIAGE.

SIB,—In looking over Part the

30th of your valuable Magazine, my
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attention was attracted by an " Idea

of a Manumotive Carriage," (in

No. 119) by W. B., and a pretty idea

it is.

In the first part of his communi

cation he ridicules the description of

a self-acting carriage, by J. M.,

which, as I nave not investigated it,

I will not attempt to defend; but I

think that, alter amusing himself at

the expense of the ideas of others,

he should, at any rate, have taken

care not to have exposed himself to

the like ridicule, by publishing such

an absurd idea as 1 will presently

show his to be.

In explanation of his machine (if

it be worthy the name) he says, " the

rider turns round a large wheel of

SO teeth, by a screw with a handle,

a tooth each turn of the handle; this

turns a pillion of six teeth" and so on

all through. The larger wheels act

on the smaller in every instance,

until at length he shows, that the

wheel of the carriage makes no less

than sixty revolutions, while the large

wheel, acted upon by the screw, is

making one, thereby evincing that,

according to the laws of mechanics,

of which W. B. seems totally igno

rant, there must be applied in power

to the first wheel, 00 times the resist

ance to be overcome in the weight

and friction of the vehicle. Not

withstanding which, he very mo

destly winds up his sum of prelfy

ideas, by asserting that " I have thus

shown how a man may, by the

assistance of a screw, easily propel a

carriage. The screw will enable him

to raise 288 cwts. so that, leaving out

of the question the power gained by

the combination of wheels, a man may

overcome a weight and friction equal

to 288 cwt." Your Correspondent

has most certainly left out of the

question the power lost (but which,

by a trifling error, he terms gained)

by the combination of wheels, and

thereby loses himself in, 1 fear, an

irrecoverable degree, for I have not

here taken at all into consideration

the immense friction caused by the

eight small wheels, substituted (by

some other strange idea) in the place

of two more large ones ; and that

too, forsooth, according to his own

account, for the purpose of saving

what is thereby created in an almost

interminable degree.

I am, Sir, (hoping I don't intrude,)

an old Correspondent, though with a

new name,

Paul Prt.

Loudon, 12th April, 1826.

RELATIVE WEIGHT OF DIFFERENT

SIZED SHOT.

Sm,—In reply to the letter of Mr.

Thompson, in page T5 ofyour Maga

zine, permit me to say, that if a

vessel were filled with shot shaken

together, so that they might occupy

the least space, their position would

not be that which he lias supposed ;

namely, that each sphere might be

circumscribed by a cube; but it

would be such that the centres of

four spheres in contact with each

other, would be in the four angles

of a tetraedron, of which the linear

edge or length would be equal to the

diameter of each of the spheres ;

consequently the solidity of each

sphere must not be compared with

the solidity of the cube in which it

might be inscribed, but with the

solidity of a parallelopiped, of which

the three dimensions are respectively

equal to the length, breadth, and

height of the tetraedron. These

quantities are therefore equal to

unity, the natural sine of GO degrees,

and the natural sine of 45 degrees :

the diameter of the sphere being also

unity. It was on this principle that

I deduced the result which I com

municated in Vol.5, p. 221 ; namely,

that if a vessel, containing 100,000

cubic inches, be filled with equal

spheres of any given size, the quan

tity of solid matter contained in the

vessel will be 74,018 inches, and

consequently the vacant space will

1)C 25,952 inches.

I remain, Sir,

Your obedient servant,

M.S.

June 6, 1826.

Communications (post paid), to be addressed

to the Editor, fit the Publisher*', K.MGHT

and LAC EY, ij, Paternoster-row, London.

Printed by Hills. J„«rtt, and MilU (late

Bensley), Bolt-court, Fleet-street
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PROPOSED NEW CONSTRUCTION FOR A BOAT.
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SIR,—It has often occurred to

me, that the consideration of the

pressure of a vessel in sailing being

on the side, that a construction to

meet that pressure should not have

met with more attention, with the

view of giving her more bearing on

one side, to be used as a lee-side, by

means of which she would obtain

greater power of propulsion in pro

portion to the resistance she made in

passing through the water. The

idea, perhaps, may have first arisen

from perusing in Anson's voyage an

account of the construction of the

flying proa of the Ladrone Islands :

the principle of which, I consider,

may be extended with great advan

tage to a solid or single vessel, with

out the frame or outrigger of the

proa. I think it is not improbable,

that the effect of a construction to

meet this pressure might be much

VOlt. VI.

more advantageous to swiftness of

sailing than at first sight appears

likely to result. For by extending

the bearing the greater length of the

vessel, and having a straight side, or

nearly so, comparatively, there would

be at once the greatest bearing any

body or vessel is capable of having ;

while, by its straightness, the resist

ance would be considerably dimi

nished. In a vessel thus constructed,

sailing, in point of advantage, would

be confined to one side ; and its form

would not be so uniformly strong as

an equal-sided vessel, nor would it

sail so well where the advantage of

equal sides was required, as in tack

ing and readiness in short boards or

narrow waters. From weakness of

form, this shape could not be made

on a large scale; but its construc

tion might be rendered quite safe in

packets or fishing vessels. It is to
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be particularly noticed, that the Ice-

side, or bearing of the vessel, on

which the pressure of sail, or the

power or force moving the vessel,

acts, is extended to the greatest

length of the vessel by the straight-

sided form, and the bearing is in

creased by the length. And it is to

be further observed, that another ad

vantage will result from the greatest

bearing being extended the length

of the vessel, instead of the dimi

nished bearing of a rounded side;

which will admit of the vessel sail

ing more upright, or as much so as

is possible tor a body with a pressure

on one side to sail.

In working a vessel of this de

scription, both ends must be alike

to preserve the advantage of the lee

side, so that either end may sail

foremost. To do this, the sail must

be shifted with its foot towards either

end, accordingly as it is to be made

the foremast. This can be executed

very conveniently, either by a lug-

sail and fore-gib, or sprit-sail and

fore-gib, by lowering the lug or

brailing the sprit-sail. The gib-sail

must be lowered and brought for

ward, or there must be two gibs,

one at either end ; the one to be

lowered and the other hoisted, as

the ends are alternated forward and

aft. In large runs, or open sea, the

vessel would wear instead of tack

ing ; but in short boards, or tacks,

or to serve momentary purposes, it

is proposed that the vessel be worked

on either side, as an equal -sided

vessel. This would be awkward in

appearance; but necessity must be

the rule to guide us : and. certainly

in using the windward side of the

vessel as the lee, all the disadvan

tages of the bilging side, or bend,

would be experienced, and what

velocity was gained on the lee-side

would be lost on the windward-side,

when used as the Ice. The only

expedient, or set-off, against this dis

advantage would be, that vessels of

this construction, being of no great

size, migjit have oars or sweeps sub

stituted jn narrow channels.

The next consideration, and not

the least important, is whether such

an irregular-shaped vessel would be

safe and sea-worthy } To this wa

answer, that we are ready to admit

of the unfavourable appearance of

the construction ; and this results

.from the irregularity of the sides,

which necessarily implies, that there

would be an irregularity of motion,

and consequently a strain throughout

the vessel on her limbers and planks.

We think, however, the evil is more

imaginary than real. The mast bear

ing on the lee-side would be the

greatest probable evil, or danger, in

consequence of its weight and lever

age; but this partial strain might be

provided against, if requisite, by sub

stantial construction, which would

affect her prejudicially only as re

gards rowing : in sailing, the effect

would be of secondary consideration.

This construction is, as we have

before stated, in some measure sanc

tioned by the flying proa of the La-

drone Islands; but the frame-work

and narrow boat, being in every re

spect objectionable, have been avoid

ed. The general principle of the

lever of a windward-side against a

narrow lee- side, is alone preserved;

and this we have adopted, or applied,

to a solid or single boat, ballasted ;

the weight of which, acting against

a lengthened or extended bearing,

and diminished resistance ofa straight

side, will have a similar effect to that

which results from the proa. Our

idea is, that by the same principle,

we shall gain a better sea-boat, and

a more capacious and serviceable

vessel. We would propose, that the

breadth should be proportioned a

little less than a third of the length ;

and that the lee-side should be one

fourth of her breadth ; giving three

widths of the lee-side for the wind

ward. Some projection on the lee-

side will be requisite, to sustain the

greater length of the straightness, or

narrowness of the lee-side ; also for

some bend, or round, to resist or

throw off the water ; and as a little

bearing against the weight of the

mast. Experience, however, may

vary these proportions. We suggest

a strong longitudinal division to be

made in the middle of the boat, of

the nature of a bulk head, or par

tition, to keep the ballast from shift

ing ; as this is of the utmost conse

quence as regards the safety, in pre-
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venting too much weight or pressure

on the straight "side of the lee ; and

her sailing, by keeping the portion

of the ballast on the windward-side

fixed. We further propose as flat a

floor, particularly In small vessels,

as can be well constructed for a

sharp built vessel ; and an auxiliary

keel, or cradle, on the windward-

side, half way between the keel and

side. This last is of" the greatest

use in keeping her upright on taking

the ground, and of some service in

enaWiiig her to keep well up to the

wind. After these remarks, we shall

now observe, that having premised

the proposed shape as an experiment

only, a trial will determine its prac

ticability or success; and we think

there are sufficient reasons for at

tempting it.

A small model, formed on the

proposed construction, has been

made by the writer ; and there is

nothing indicated by the effect of

the model placed in water against

the proposed construction answer

ing ; whilst the effect of the bearing

of the lee-side, as far as can be judg

ed by such imperfect means, pro

mises success. If, therefore, Mr.

Editor, any person of respectability

be really disposed to make the, ex

periment, and be desirous of seeing

the model, I send you privately my

address.

I am, &c.

WARPING OF LAND.

From the Transactions of the Society of

Arts.

The process of warping was first

practised, it is said, about the middle

of the last century, on some land in

the neighbourhood of Howden, on

the Hiimber. Not only the waters

of the Humber itself, but the Trent,

the Don, the Ouse, and other rivers

which contribute to form that estuary,

are, near their mouths (especially

during spring tides) filled with very

muddy water. This mud is not

brought in from the sea, for the

Humber is clear at its mouth ; nor

does it originate from land floods,

for these are observed always to in-

ju,re the warp or deposit ; it there

fore arises from the action of the

tide-water on the beds of soft shaly

clay which form the bottom of the

Lincolnshire marshes, and in which,

in all probability, the estuary of the

Humber has been excavated. All

the embanked lauds on these rivers

being on a lower level than spring

tides, are capable of being warped,

which consists in surrounding the

land intended to be so treated with a

substantial bank, and then letting in

the tide water, and allowing it to re

main on the land till it lias deposited

nearly the whole of its mud. Thus

the old soil is benefited by the addi

tion of new, or an entirely fresh soil

is laid on the surface of the old, ac

cording to the thickness of the de

posit, or the length of time that the

warping is persevered in.

The usual mode of warping is to

dig a main canal, or trunk, having a

sluice towards the river, and to

divide the lands on each side of

the drain, by means of banks, into

compartments of from ten to twenty

acres each, and to make an entrance

sluice to each compartment, together

with one or more return-sluices,

called doughs. During the spring

tides, in the months of August, Sep

tember, and October, the sluice of

the main trunk being opened, the

tide water enters it, and is distri

buted by the lateral entrance-sluices

to as many of the compartments as

may be convenient. When the tide

is at its height, each of these en

trance-sluices is closed; and as it

ebbs, the hydrostatic pressure of the

water in the compartments forces

outwards the swinging-door of th«

clough, and thus allows the water to

escape into the main trunk, and

thence into the river, having deposit

ed nearly the whole of its. mud on

the surface on the inclosure in which

it was penned up. The size of the

cloughs should be so adjusted as to

discharge the whole of the water be

fore the rise of the next tide, other

wise only every other tide can be

admitted. By this operation a de

posit of silt, of the thickness of from

twelve to sixteen inches, may be ob

tained in one season.

Mr. Creyke liaving ascertained

H —'
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that a tract of about 1600 acres of

peat moss, in the neighbourhood of

ilawcliffe, which produced abso

lutely no rent, was at a sufficiently

low level to be warped, resolved to

subject the whole to this mode of

rendering it productive ; the way in

which this was effected was detailed

in the following extracts from that

gentleman's letters, addressed to the

Secretary of the Society :—

Rawcliffe-House, near Thome,

Yoikshire, Nov. 18, 1824.

Sir,—In the neighbourhood of

Rawcliffe-House, where I reside, are

many thousand acres of peat moss

and waste land, which yield scarcely

any annual rent, and which I thought

(from the experience I had got in im

proving a considerable quantity- of

my own land near home) might be

improved very much by being warp

ed. I accordingly undertook to warp

from the river Ouse 1600 acres ; and

in August, 1821, a sluice, with two

openings of sixteen feet each, and

nineteen feet high from the sole to

the crown of the arch, with substan

tial folding-doors, was built and open

ed ; and at the same time a main

drain was cut, extending from it two

miles and a half, up to the waste

land and peat moss : its dimensions

were thirty feet wide at the bottom,

and ninety feet wide at the surface of

the land, and the banks were raised

upon the land to the height of ten

feet. The ordinary spring tides flow

to the height of sixteen feet, where

the sluice is built. In the first year

429 acres of waste land were em

banked, in order to be improved ;

and on it was deposited, in the course

of that year, a fine alluvial soil, of

the average depth of near three feet.

This allotment was sown with oats

and seeds in 1823, and the seeds were

either mown or depastured in 1824 ;

and it is now sown with wheat, which

looks very promising and luxuriant.

No part of this allotment of429 acres

yielded any rent previous to this im

provement, and now no part of it is

let for less than thirty-five shillings

per acre. The expense is twenty-

one pounds per acre. I am pro

ceeding with two other allotments,

containing a greater number of acres

in each, of which, when finished, I

will send you an account, if this be

honoured with the approbation ofthe

Society.

I am, Sir,

&c. &c. &c.

Ralph Cm.ike, Jun.

A. Aiken, Esq. Secretary, &c.

Rawcliffe-House, March 24, 1825.

Sir,—I beg leave to acknowledge

the receipt ofyour letter, dated 1st

March. I trust that I shall be able

to satisfy the committee that my

claim for the large gold medal is

strictly conformable to the terms for

which they offer it,—namely, " for

an account of method superior to any

hitherto practised, of improving land

lying waste."

The superiority consists in creating

a fine deep rich soil, more effec

tually, upon a larger scale, and in a

shorter time, than has hitherto been

practised. According to the usual

practice, the tides were only admit

ted during the months of August,

September, and October ; in mine

they are admitted all the year round.

The sluice was not more than five

feet wide; mine has two openings of

sixteen feet wide. The main drain

was only twelve feet wide; mine is

ninety feet wide. Not more than

fourteen acres were embanked in

one piece ; I have enclosed five hun

dred acres in one compartment.

Formerly not more than one and a

half feet of deposit was obtained ; I

have got from three to four feet in

the same time, upon the increased

quantity of land. No levels used to be

taken for the formation of the banks ;

the whole ofmyembankment has been

laid out by the spirit level. Scarcely

any inlets used to be made for the

purpose of spreading the tide-water

quicker and more equally over the

surface of the land within the en-

bankment, as well as for the more

speedy return of it upon the ebb; in

niy practice innumerable inlets are

formed for this purpose. It is quite

impossible to give a detailed account

for ihe arrangement of these inlets;

they must, in all cases, vary with the

shape and different levels of the land

embanked, and on that account no

exact statement of cost can be given;
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it is, however, very considerable.

The width of the inlets varies from

fifty feet to three feet, the depth from

seven feet to one foot.

There is much more difficulty in

the interior management than any

other part ; the knowledge of it can

only be acquired by practice and

close observation. There is like

wise a very considerable annual ex

pense in the repairs of the main

drain, more particularly of that part

near the sluice. A loss of one thou

sand pounds was experienced the first

year, owing to a breach of the bank

of the main drain. In my first let

ter I named 429 acres, at that time

growing a fine luxuriant crop of

wheat : I now beg to add 500 acres

more, at this moment in a state of

preparation for being sown with oats

and grass seeds this spring ; and that

600 acres more will be finished in the

course of the present year.

I am, Sir,

&c. &c. &c.

Ralph Creyke, Jun.

A.Aiken, Esq. Secretary, &c.

Queries sent by the Secretary to Win.

Creyke, 1st March, 1825; with

that Gentleman's answers.

1. Expense of erecting the sluice,

divided into labour and cost of ma

terials ; the nature of such materials,

whether brick or stone ?

The sluice is built of stone of large

size, backed with brick ; the founda

tion was well piled with 550 piles,

thirteen feet long, squaring eleven

inches, upon which were firmly se

cured very strong beams ; upon the

beams the whole space upon which

the sluice was built was planked

with four-inch deals, another set of

beams were placed crossways, and

then a second lloor of three-inch

plank. Sleeting piles were driven

the whole length of the wood-work,

both fronting the river and next the

main drain ; a wall is also erected

from the sluice to the river, to pro

tect the bank from being injured.

The cost of the sluice 4800/.; the

coit of the wall 300/.; 340/. more

for a residence, and stone for mate

rials, for the person attending upon

the tides, &c. &c.

2. Expense of the main drain?

The expense of the main drain,

being three and a half miles land,

was 7350/., exclusive of the purchase

of the land 4682 /. ; the dimensions

of it were ninety feet wide at the

surface of the land, eleven and a half

feet deep, and thirty feet wide at the

bottom ; at the width of nine feet

from the edge of the main drain is

placed the bank, the base of which is

sixty feet, and the height ten feet ;

the bank is made as strong as possible

by puddling. The main drain is

used as a canal, and is found of great

benefit to the lands adjoining.

3. Length, and other dimensions,

and materials of the embankment to

retain the water on the land to be

warped, and cost of the same ?

The length of the embankment to

retain the tide-water must depend

upon the quantity of land embanked;

these banks must be well puddled,

and made with the greatest care. The

dimensions of our banks are thirty-

two feet at the base, ten feet

high, and six feet wide at the top.

The cost of them three shillings per

floor of twenty poles.

4. Elevation of the peat moss

above low-water at neap tides?

The level of the peat moss varies

very considerably j the lowest parts

of it are not more than four feet

above low-water mark ; the highest

as much as thirteen feet above low

water mark.

5. Did the peat undergo anyopera

tion of levelling, &c. previous to the

water being let in upon it ?

The peat moss will, in the first in

stance, settle very considerably, by

the drainage produced by the cutting

of the various inlets ; and afterwards

by the pressure of the soil deposited;

it undergoes no levelling.

6. Was the water let on every

spring tide, or how many tides? How

long did it remain on the land ?

How long was it in flowing oft' the

land before the next spring tide was

admitted?

Every tide is admitted during the

spring tides, and occasionally during

the neap tides ; care should, however,

be taken, not to admit any tides

when it blows strong, as the banks

are subject to great injury at those
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times, and the warp does not deposit,

from the agitated state of the water,

which returns from the land with

the ebb. In the river Ouse, at the

point where the sluice is erected, the

tides flow to their height in three

hours, and ebb nine hours. The

height is from eighteen feet to four

teen feet.

7. Are there any seasons of the

year, or other circumstances, that

affect the amount of the silt depo

sited ?

The water in the river will at times

be so much affected by land floods,

in very rainy weather, that it is not

worth admission; in dry weather

the amountor' silt is ne.irly the same ;

in the hotter months the proportion

of salt in the silt is greater than at

other times.

Certificate.

Saltmarxhe, near Howden,

Yorkshire.

We, the undersigned, two of His

Majesty's Justices of the peace for

the County of ,York, and residing in

the neighbourhood of the peat moss

and waste grounds alluded to in a

letter from Italph Crcyke, Jim. Esq.

to the Secretary to the Society for

the Encouragement of Arts, &c. See.,

dated 18lh November, 1821, do cer

tify, that we have seen the said peat

moss frequently previous to the im

provement by warping, at which

time it was of little or no value, and

produced no rent to the owners; that

we have seen it since the warping

was completed; and it is now in a

stale of cultivation, and capable of

producing the most abundant crops

of <:orn, grass, aud every other kind

of produce.

Given under our hands the 24th

Nov. 1824.

PHILIP SALTMARSHE.

KOB. DBXISON, Jun.

ON AIR BALLOONS.

v (Concluded from p. 95.)

Mr. Baldwin, on the 8th of Sep.

tember, ascended with Mr. Lunardi's

Balloon from Chester, at 40 mi-

ON AIR BALLOONS.

nutes past one, and after ascending

to the height of nearly four miles,

he descended at 53 minutes after

three.

Mr. Lunardi, on the 5th of Octo

ber, 178 j, niiicle the first aerial voy

age in Scotland. He ascended from

Edinburgh, and landed at Cupar, in

Fife, having traversed a distance of

fifty miles over sea and land in an

hour and a half.

M. Blanchard, on the 19th of

November, ascended from Ghent, to

a great height, and landed at Delft,

having cut away his car, to lighten

the balloon, which was descending

too rapidly, and held fast by the

cords, which then served as a para

chute.

Mr. Lunardi, on the 25th of No

vember, again ascended at Glasgow,

and travelled a distance of 195 miles.

He says, that being overcome with

drowsiness during his voyage, he lay

down in his car, and slept for about

twenty minutes.

M. Blanchard, in August 1788,

made his thirty second voyage from

Brunswick.

The rage for aerostatic experiment

now almost entirely subsided ; and

the French were the only people

who paid any attention to it during

the period of the late war. The

principal improvement has been, the

addition of a large parachute, or um

brella, suspended below the balloon,

by means of which, the aeronaut

may come down very gently and in

perfect safety, should any accident

happen to the balloon, so that he

should be forced to quit it.

Lately the public has been enter

tained by several aerostatic voyages

made from London, by M. Garnerin,

in one of which he descended by

means of the parachute. We shall

give a brief description of them.

At five o'clock, on the 28th "of

June, 1802, Mr. Garnerin ascended

from Hanelagh Gardens, accompa

nied by Captain Sowdeu. The wea

ther was very boisterous. In three

quarters of an hour they landed, and

found themselves four miles beyond

Colchester, which was at the rate of

70 miles per hour. They experi

enced considerable danger in alight

ing, owing to the violence of the
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wind ; but they met with no male-

rial injury.

On the 3d July, he again ascend

ed from Lord's Cricket-ground, ac

companied by Mr. Locker, and de

scended at Chingford, in Essex, pass

ing a distance of nine miles in one

quarter of an hour. They descend

ed in perfect safety.

On September 21, Mr. Garnerin

ascended alone from St. George's-

parade, North Audley-street, Gros-

venor-square, for the purpose of de

scending in his parachute. He went

to the height of 8000 feet before he

cut away the parachute, to which he

was suspended. His descent for the

first thirty seconds was astonishingly

rapid. The parachute then expand

ed, ami came down steadily ; but it

toon began to swing ; and this mo

tion increased to such a degree, that

all were alarmed for the safety of the

aeronaut. When it came near to

the earth the swinging motion de

creased, and he alighted without any

injury. The velocity with which he

came to the ground, was the same

as if he had leaped from a height of

four feet.

Since the last mentioned ascents,

aeronautic excursions, by iMessrt.

Sadler, Green, Graham, and others,

have been so numerous that we con

ceive it would he deemed superfluous

were we to enumerate them. We

may, however, state, that notwith

standing the extraordinary nature of

the discovery of air balluons, it has

not yet been applied to any useful

purpose. The machine may be ele

vated or lowered at pleasure, by

throwing out ballast, or letting out

some inflammable air ; but no means

have yet been found, by which it

can be steered in any other direc

tion than that of the wind. This

has prevented it from being applied

to the purposes of travelling; nor

have we acquired by its means any

addition to our knowledge of the at

mosphere, owing partly to the re-

centness of the discovery, and partly

to a deficiency of philosophical

knowledge in most of the adven

turers.

* The agreeable stillness and tran

quillity aloft in the atmosphere, have

been matter of general observation.

*On arriving at a considerable height,

great cold has always been experi

enced ; and clouds have been passed

through, which contained some

times snow, and sometimes light

ning. The view of the country

below, is said to lie inconceivably

grand.

Upon the whole, considering the

number of voyages that have been

made, but few accidents have hap

pened; and these were commonly

owing to the bad construction of the

apparatus. The balloon seems, when

properly managed, to be quite as safe

as any other species of conveyance.

On the Mode of Constructing and

Filling Balloons.

There are, as has been already

mentioned, two kinds of balloons;

those raised with heated, or rarefied

air, and those rilled with inflammable

air.

The best forms for balloons, are

those of a globe, and an egg-like

figure. Fire balloons, or those rais

ed by heated air, if very large, may

be made of linen, or silk, and must

be open at bottom, having a hoop

round the opening, from which is

suspended the grate for the fuel,

which is best of straw, or other light

combustibles. Small balloons of this

kind maybe made of tissue paper,

having a wire round tiie bottom. Two

cross wires may support in the centre

of the opening a little cup, with some

cotton and spirits of wine, the flame

of which will rarefy the air, and raise

the machine.

Large balloons for inflammable air,

must be made of silk, and varnished

over, so as to be air-tight. To the

upper part of the balloon there should

befitted a valve, opening inwards, to

which a string should be fastened,

passing through a hole made in a

small piece of wood, fixed in the

lower part of the balloon; so that the

aeronaut may open the valve when

he wishes to descend. The action of

the valve is effected by a round brass

plate, having a hole aliout two or

three inches diameter, covered on

both sides with strong smooth lea

ther ; on the inside there is a shutter

of brass, covered also with leather,,

which serves to close the hole : it is
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fastened to the leather of the plate,

and kept against the hole by a spring.

To the lower part of the balloon a

pipe is fixed, made of the same mate

rials with the balloon, which serves

to fill it by.

The car, or boat, is made of

wicker-work, covered with leather,

and well-varnished, or painted, and

is suspended by ropes proceeding

from the net which goes over the

balloon. This netting should cover

the upper part, and come down to

the middle, with various cords pro

ceeding from it to the circumference

of a circle about two feet below the

balloon. From that circle other

ropes go to the edge of the boat. This

circle may be made of wood, or. of

several pieces of slender cane bound

together. The meshes of the net

should be small at top (against which

part of the balloon the inflammable

air exerts the greatest force), and in

crease in size as they recede from

the top.

The inflammable air for filling the

balloon is procured by putting a

quantity of iron-tilings, or turnings,

with some oil of vitriol diluted with

water, into casks lined with lead.

From the top of these casks tin tubes

proceed, which unite into one that is

connected with the silk tube of the

balloon.

Balloons cannot be made smaller

than five or six feet in diameter, of

oiled silk, as the weight of the ma

terial is too great for the air to buoy

it up. They may be made smaller,

of thin strips of bladder, or other

membrane, glued together. The best

for this purpose is the allantois of a

calf, which is the membrane which

encloses the foetus in the womb.

With this they may be made 18 in

ches in diameter.

THE PANClNG FOUNTAIN.

FROM TUT. CHEMIST.

Sir,—1 believe you English arc so

satisfied with yourselves, that you

never inquire into the knowledge of

others,, and are consequently more ig

norant of the discoveries and amuse

ments of other people than any other

nation on the face of the earth. I

see by an early Number of The Che

mist, that one of your great philoso

phers amused his pupils in Edin

burgh by exhibiting to them a hol

low brass sphere balanced on a jet of

of water, " and made to play up and

down in a very striking manner," as

a novel and curious experiment.

Sir, this has been practised time

out of mind in my country, (which is

Germany,) and in Holland, and in

a much more amusing manner than

that described by the Professor. You

know, Sir, that fountains, or what

you call jets d'eau, are very common

on the Continent, and there it is the

practice to have them in our gar

dens, and within little temples, and

when one is found in such a conve

nient situation, our boys and girls

know how to amuse themselves in

the manner your Professor taught

his pupils.

 

They take pieces of cork, which

they cut into various shapes, like the

figure I send vou, which is the rc-

fresentation of one that I made when

was myself a hoy, and they either

paint then or clothe them lightly.

Within what you call the seat of ho

nour a hollow sphere or ball, made

of very thiu copper or bruss, is fixed,
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and these little figures are then placed

over a perpendicular jet d'eau, and

there do they dance and turn round

like what you call " merry go mads."

Your Professor, who taughi this to

his scholars, as a novel experiment,

is known to have been a great tra-

reller, and I have no doubt that lie

has seen, a hundred times, little

figures (lancing on the top of a
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stream of water, both in Germany

and Switzerland. I hope, Sir, that

you will give insertion to this letter,

that the boys of my country may

have the honour which is due to

them, for having forestalled the

English philosophers.

1 am, Sir,

Your very obedient humble servant,

BIN DEUTSCHKU.

MARINE TRUMPET.

 

Sin,—Among the instruments de

scribed under the article Music, in

the Encyclopaedia Londinensis, is the

following :—

" The Trumpet Marine is an in

strument consisting of three sides,

which form its triangular body. It

has a very long neck, and one single

string, very thick, mounted on a

bridge, which is firm on one side,

and tremulous on the other. It is

struck by a bow with one hand, and

with the other the string is pressed

or stopped on the neck by the thumb.

See fig. 8.

" It is the trembling of the bridge,

when struck, that makes it imitate

the sound of a trumpet, which it

docs to that perfection, that it is

scarcely possible to distinguish the

one from the other ; and this is what

has given it the denomination of

trumpet marine, though, in pro

priety, it be a kind of i:ionochord.

Of the six divisions mucked in the

neck of the instrument, the first

makes a fifth with the open chord,

the second an octave, ami so cm for

the rest, corresponding with the in

tervals of the military trumpet.

" The trumpet marine has the

same defects with the real trumpet,

viz. that it performs none but trumpet

note;, and some of those either too

flat or too sharp. This Mr. Fr. Ro

berts accounts for (Phil. Trans.

1692), by premising the common

observation of two unison-strings ;

that, if one be struck, the other will

move ; the impulses made on the air

by one string setting another in mo

tion, which lies in a disposition to

have its vibrations synchronous to

them j to which it may be added,

that a string will move not only ut

the striking of nn unison, but also

of that of an eighth or twelfth, there

being no contrariety in the motions

to hinder each other. Now, in the

trumpet marine you do not stop

close, as in other instruments, but

touch the string gently with your

thumb, by which there is u mutual

concurrence of the upper and lower

part of the string to produce the

sound. Hence it is concluded, that

the trumpet marine yields no musi
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cal sound but when the stop makes

the upper part of the string an ali

quot part of the remainder, and con

sequently of the whole ; otherwise

the vihrations of the parts will stop

one other, and make a sound suit-

alile to their motion, altogether con

fused. Now, the aliquot parts, he

shows, are the very slops which pro

duce the trumpet notes."

I have troubled you with the pre

ceding quotation as I am desirous of

ascertaining', through the medium

of your Magazine, whether an in

strument similar to the one above

described be in existence. If in the

affirmative, what are its exact di

mensions? and what is the size of

string, &c. used J as, in the repre

sentation of it (plate 21), these par

ticulars are omitted.

On inquiry, some few years ago,

at an old established music-shop in

London, I was given to understand

that a trumpet marine had once been

in their possession, but they neither

knew what had become of it, nor

how to describe it.

I am, Sir, yours truly,

June, 1826.

ON THE CONSTRUCTION OP FIRE

PLACES.

BY DR. ARNOTT.

DURING my attendance lately in

some cases of pulmonary disease,

while considering how best to attain

the important onjects of uniformity

of temperature, and the prevention of

draughts or currents of air in the

apartments to which, the patients

chiefly confined themselves, a simple

means occurred to me, which, on trial,

perfectly succeeded. It is an addi

tion easily made to any fire-place ;

and as its iocs are important to the

health and comfort of all the inhabi

tants of cold climates, I am happy to

suggest it to the public.

It is simply a glazed metal frame

work, or window, placed before tlie

fire, -and coming in contact with the

chimney-piece and hearth all round,

so as perfectly to cut off communica

tion between the room and the fire-

place, and the fire is fed with air

brought by a tulie from without.

Completely to understand the effect

of it, it may be remarked, that of the

heat produced by the combustion of

fuel in a common fire-place, a part

radiates into the room as the light

does, and the remainder ascends the

chimney with the smoke. That which

finds its way into the room, contrary

to common apprehension, is probably

not more than a fourth part of the

whole heat produced ; but even less

than this would be sufficient to pre

serve in the room the desired tem

perature, could it be all retained. The

great current of air, however, in the

chimney, carries this heat again

quickly with it, (for it is the warm air

of the room passing away,) and a

chimney of the ordinary proportion,

and with the ordinary velocity of the

smoke, will allow the whole air of the

apartment to pass out by it in less

than half an hour.

The ghzed frame, then, described

above, will prevent, it is evident, the

heat when once received into the

room from again escaping from it, as

it now docs, with the air ascending in

the chimney ; and although the glass

is some obstacle to the radiation of

the heat from the fire in the first in

stance, the disadvantage is much

more than compensated by its retain

ing agency afterwards.

One of our rooms as now con

structed and heated, may be com

pared to a vessel of water of similar

shape, with a hole near its bottom,

through which the water is con

stantly running off, while an attempt

is making, at the same time, to warm

its contents by heat radiating inwards,

from the hole and around it. The

hottest water would always get put

first, being nearest to the opening

from whence the heat came ; and to

keep the vessel full, this would be re

placed by fresh cold water entering by

one or more openings in the circum-^

ference. It would require a power

ful heat indeed, lo raise much the

tcmpcratuie of such a vessel ; and it

is evident, that no degree of heat so

admitted could warm the contents

uniformly.

It may be supposed that I have

underrated the proportion of caloric
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which radiates from a fire into the

room, compared with that which as

cends into the chimney, in calling

the former only a fourth part of the

whole produced ; but the following

considerations, without new experi

ment, may probably be accounted de

cisive of the question. Mr. Leslie,

in his experiments on heat, found

that a metallic vessel of water, of

medium temperature, suspended in

the air, lost about half its caloric by

radiation, and half by contact with

the air. At a higher temperature,

however, on account of the increased

velocity of the air, caused by its

greater expansion, or in an artificial

current of air, without higher tempe

rature, it lost much more by contact

than by radiation. Now, in a fire are

found the two circumstances of ex

treme heat and great velocity, and to

these is added a third, of much greater

importance than either, viz. the sur

face of contact being exceedingly in

creased by the air passing between

the pieces of coal, while the surface

of radiation, viz., the external surface

remains the same. It is a thing not

sufficiently adverted to in the ma

nagement of our fires, that the heat

given into the room, is proportioned

rather to the extent of turning sur

face presented towards the room, than

to the depth of the fire, the intensity

of the heat backward?, and the quan

tity of the fuel consumed. I have

been trying experiments, with a view

to ascertain the proportions exactly ;

of which, however, I have not as yet

had time to prepare an account for

publication; but as the general re

sult, I may state, that a tile or sheet

of iron, laid on the back part of

the fire, so as to cover it closely, and

to prevent combustion except in front,

rather increases than diminishes the

radiation t* heat towards the apart

ment, and much less fuel is con

sumed.

In constructing the glass frame

proposed, a part must be made to

open, to allow the putting on of coal,

and stirring of the fire. The air to

feed the fire may come from an open

ing in the external wall, by a tube

concealed behind the wainscoat. In

the case where it was first tried, a

useless chimney happened to pass by

the side of the fire-place, and a brick

taken from between them, gave ad

mittance to the air. In whatever

way the object be accomplished, we

should have it in our power to admit

more or less air, so as to regulate the

combustion at will, as in the common

furnace. The room may be venti

lated by a small opening near the

ceiling, either into the chimney or

into the stair-case, to be nude open

and close to the degree required. The

heated air tubes now commonly con

nected with fire places, are pecularly

adapted to this plan, and with it pro

duce the greatest possible saving of

fuel; and the method of supplying

coal to the fire from belcjw it, or in

any other way that secures the com

bustion of the inflammable gases con

tained in the coal, which I hope may

soon become general, has the same

utiliiy here as in other ca^es.

The advantages of the plan may

be shortly enumerated as folluws :

1. The nearly perfect uniformity

of temperature in the air throughout

the room, renders it a matter of

indifference in what pail the com

pany sit.

'2 . The total prevention of draughts,

or currents of air, which are inevit

able in our rooms, as now warmed,

because the fire must be supplied

with air from the doors or windows.

It is almost needless to mention,

that a great portion of the winter

diseases of this climate are occasioned

by these currents acting partially on

our heated bodies. jj

3. The saving of fuel. Less than

half the usual quantity will generally

be found to keep the apartment in

the most comfortable state.

4. The raising the temperature of

the house geneially ; for were all the

chimneys thus closed with respect to

the apartments, although fires were

lighted but in a few, any degree of

heat once generated in the house

would be long retained.

5. It completely prevents smoke

or dust, a c'rrcumstancc which alone

renders it extremely valuable in many

cases ; and with it there is no danger

of fire.

In these particulars are compre

hended all the advantages of the close

stoves of continental Europe, so su
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perior to ours in economy, and in the

degree and uniformity of the tempe

rature produced, with what many

will call a very great additional one,

that of seeing the fire ; and it avoids

their disadvantage, of giving a burnt

or sulphury odour to the air of the

apartment. It should not be for

gotten, ttiat at a very moderate ex

pense, the change described may be

made on all our common fire-places.

—Journal of Sciences and the Arts.

OF CHRONOMETERS.

In the United States Gazette of

the 8th inst. is a statement taken

from Snowden's New York Advocate,

of what is denominated " a curious

discovery " upon the variation of

chronometers. It appears that Mr.

Harvey, of London, by repeated ex-

perimants, has ascertained that the

density of the medium in which a

chronoraeter.is placed, has a sensible

influence upon its rate ; in other

words, that a chronometer construct

ed in London, which is nearly on a

level with the sea, would undergo an

cordance with the weight of the ba

lance, will always give that balance

an entire revolution, at least to every

drop. The subscriber at this time

has one made by Bissett, Royal Ex

change, that throws its balance a re

volution and a third, which gives it

an action equal to two hundred com

plete circles in one minute. When

it is considered that the loadings of

this balance present a Hat, and the

screws for adjustment, a round pro

jecting surface to the atmosphere,

and that all are upon its periphery

thrown back and forth at the above

rate, it will be readily perceived that

different densities will, in some de

gree, affect the action, and conse

quently the time of the chronometer.

In order to avoid such variation, it

will be found necessary to abandon

the loading, and the screws at pre

sent used for bringing chronometers

to adjustment. Even the arms of an

ordinary balance ought to be consi

dered as an objection, where there

is so much accuracy required as in

a navigating time-keeper. Suppose

the balance to be turned out of a

solid piece of metal, and instead of

alteration of rate from a difference of being crossed out into arms, turned

atmospheric pressure alone, if trans- down very thin and left unbrokeu

porteu to Madrid, Mexico, or any between the rim and centre: when

other place, much above the level of perfectly true upon its pivots, its ac

the place where it was constructed.

The cause will be found in the ba

lance. All chronometers that are

adjusted by screws, will vary in their

time, according to the experiments

of Mr. IJUTvey. These screws hav

ing large heads, one on each side of

the balance, their line crossing the

centre, and the loadings, the line of

. which crosses that of the screws at

right angles, make four projections

from the"rim ; these, in consequence

of its velocity, strike the atmo>phere

with great relative force. The effect

produced is, that in a more elevated

situation, or less dense medium, than

that in which the chronometer was

adjusted, its motion will be faster,

and so on the contrary, in a lower or

heavier atu.osphere.

A chronometer drops from 105 to

150 times in one minute, according to

thecalciilalionofluetrain : and a free,

accurately made scapcment, with a

force of main spring m proper ac

tive motion will not create the least

atmospheric resistance.

It will doubtless be said, that to

give up the spiral spring, and the

compensating balance in segments,

would be sacrificing too much to

avoid the disadvantages of the sur

rounding medium. But let it be re-

collected, that the compensating ba

lance, when it docs act, is more apt

to derange than to regulate the

time. The subscriber, in one SH-

stance, knew a very expensive chro

nometer, with the compensating ba

lance in segments, to lose from its

usual rate ten seconds in six hours,

when exposed to a temperature of

five degrees below the freezing point;

when, by another time keeper, the

effect of the frost upon the hair, or

pendulum spring, was found to pro

duce at the same exposure a gain of

only two seconds; consequently, its

balance produced u variation of eight

seconds, The writer has frequently
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observed, in adjusting a chronometer,

and also duplex watches with chro

nometer balances, that when the cut

in the screw- heads was brought

nearly to a line with the motion, that

by turning the screws outwards, until

their cut was precisely parallel with

the action, instead'- of losing they

would gain upon their rales; evi-

. dently, because the atmosphere was

struck by a smaller body.

Time-keepers might even be re

gulated, with some degree of ac

curacy, by asmopheric resistance

alone. Suppose two thin pieces of

metal were attached to each side of

the balace, in such a way as to be

moved round, in order to present

their edges to the motion ; the

quickest action would then be pro

duced, and the slowest when the

sides were carried against the op

posing medium. The changes ne

cessary to find the time, could be

brought about by turning the edges

to the diflerent degrees from a ho

rizontal to a vertical position. The

atmosphere operating thus power

fully, the result of the ingenious Mr.

Harvey's experiments upon its dif

ferent densities may reasonably be

considered a settled fact. That it is

altogether the balance of the chro

nometer which is affected, seems no

less an undoubting conclusion.

BENJAMIN F. BAKER.

Philadelphia, March 28, 1826.

REVEALING THE SECflETS OF TRADE.

[It is some time since our impar

tiality was appealed to on the subject

of this article, by a letter signed

S. N. L., the insertion of which was

postponed till we could " accompany

it with sacli observations as might

prevent the injury it seemed other

wise calculated to produce." We

are still of opinion that the writer's

views are extremely erroneous, and

that the working classes would lose

more than they would gain by the

system of secrecy \vlticli he advo

cates ; but it appears to us, on second

thoughts, that it will be dealing

fairer by our Correspondent, and

acting more conformably to our

usual practice, to give a place to his
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argument, by itself in the first irti

stance, and to leave to some of our

other Correspondents the opportu

nity of showing in how far it is

faulty. Our object has been always

rather to excite and encourage dis

cussion among the readers of the

Mechanics' Magazine, than to in

dulge in any self-display of our own ;

and while that course of conduct

has been so unequivocally approved

of as it has been, we have no in

ducement to deviate from it. It may

be proper to add, that the following

letter, though differently subscribed

from the one to which we have just

alluded, appears to be in the same

band-writing, and is only preferred

to the other as it may be considered

to present the latest views of the

writer ou the subject.—EDIT.]

SIR,—In the first Number of your

very excellent Magazine I have

noticed two Inquiries,which, I think,

might as well have been omitted :

one for a plan, offering to the best

one guinea. I think this is unfair,

as it is taking out of the hands of

those who get their living by it, their

bread : not that I would oppose

giving such a trilling job to a young

fellow who is beginning the world,

when the sum would be a consider

ation to him, and merely employ him

when he has a little leisure time on

his hands. This I would not at all

object to ; on the contrary, I would

put such a thing in his way : but I

object to it on the principle that men

who can afford to pay for these things

in a handsome way, come to your

pages in order to get it done at a

cheap rate—here is the rub : and of

this I do complain as a serious

evil, and which I think should be put

a stop to, which can only he done

either by your refusing such appli

cations (unless the inquirer satisfied

you of his intentions) or by every

one refusing to answer such.

While I am on this point, I would

also notice to you another grievance,

by which the secrets of a man's trade

are exposed by inquiries indiscreetly

answered, from a mistaken notion of

liberality. I would oppose the in

troduction of such queries and an-
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swers on almost the same principle

a3 before stated. Manv persons in

the wealthier circles of life are ama

teur mechanics ; some from a laud

able, and others from a despicable

motive; some to employ rationally

their time, and who liberally pay for

what they want without endeavour

ing to dive into the mysteries of the

arts they practice ; others, and I

know it to be a fact, do it in order

to save their packets. Now, I would

not object to queries generally, on

speculative and uncertain points, but

to those which lay open some of the

arts which are valuable, I would most

decidedly oppose—and I press it

upon the mechanics who read this

valuable work, whether it is for

their vwn interest to impart to a

stranger their secrets. To each other

it may done, but not publicly, so that

every silken lord may have its bene

fit. I know I may by these stric

tures lay myself open to a charge of

contractedncss of spirit ; but this I

despise, for we are not, by any over

strained cmlity, and a little high-

flown talk, to be driven from those

opinions which are founded on com

mon justice and common sense. Did

my time permit, and were it at all

necessary, I would not hesitate a mo

ment giving a list of queries allow

able and non-allowable ; but this I

leave to the heads of those whom it

morenearly concerns, and who surely

will not be backward in supporting

those interests on which the getting

of their bread depends. Be not de

ceived, I would say, nor led astray

by the false reasoning of those who

wish to mislead you by canting about

'* narrowness, illiberality," and the

like. Would such arguments for one

moment weigh with a tradesman,

were a gentleman to ask him where

the manufacturer lives who supplies

him with goods ? The person who

asked such a question would be

laughed at for his folly, and reproved

for his want of sense. The cases are

parallel : I only ask for a corner in

your excellent Magazine, of which

I am a constant reader, for these few

lines, merely to record my opinion,

as a single individual, on the case,

and then let the subject take its own

course. With many wishes for your

prosperity,

I remain, Sir,

Your most obedient servant,

Viator.

JAMES FERGUSON'S NOTIONS OF

MATHEMATICS.

Professor Stewart observes of

Ferguson, " I remember distinctly

to have heard hiin say, that he had

more than once attempted to study

the elements of Euclid, hut found

himself quite unable to entertain

that species of reasoning. The second

proposition of the first book he men

tioned particularly as one of his

stumbling blocks at the very outset;

the circuitous process by which

Euclid sets about, an operation which

never could puzzle for a single mo

ment any man who had seen a pair

of compasses, appearing to him alto

gether capricious and ludicrous. He

added, at the same lime, that as there

Were various geometrical theorems

of which he had daily occasion to

make use, he had satisfied himself

of their truth either by means of his

compasses and scale, or by some

mechanical contrivances of his own

invention. Of one of these I have

still a perfect recollection; his me

chanical or experimental demon

stration of the 47th proposition of

Euclid's first book, by cutting a card

so as to afford an ocular proof that

the squares of the two sides actually

filled the same space with the square

of the hypothenuse." Ferguson is

not the only person, we believe, who

has felt a similar difficulty. Air.

Wallace, in his " Elements of Geo

metry," or " Compendious Demon

stration of the first Six Books of

Euclid," a work well deserving the

notice of all practical students, can

didly observes of this great master

of demonstrative science, — " His

reasoning, though beautiful and con

vincing, is long and laborious, full

of repetitions, and not unfrequeutly

employed about such propositions as

might either be taken for axioms or

very shortly discussed. By abstract

ing the science too much from the
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sensible objects to which it owed its

origin, he sometimes leaves the mind

in doubt about the reiilitv of its con

ceptions." Even Euclid himself was

on one occasion at a loss to demon-

tirute. what was nevertheless true in

paint offuel.

In laying down his " Elements,"

he comes, in the 17th of his first

hook, to prove that any two angles

of a triangle are less than two right

angles. The plan of his work re

quired that he should demonstrate

the converse of the same proposition,

namely, that two straight lines will

meet and form a triangle with a third

line whenever the sum of the two

angles which they make with the

third line is less than two right angles.

But of this proposition he could find

nodemonstration, Snd he was accord

ingly obliged to set it down in the

form of ah axiom, or rather postu

late, which, although not proved,

might with perfect safety be assumed

in the subsequent part of geometry.

Nor have the efforts of geometers,

continued incessantly for more than

two thousand years, been able to

supply the defect, till at length A).

l.rj niiliv, by the application of alge

braic functions, to prove the proper

ties of parallel lines, has presented

some approximation towards it. More

than au approximation we cannot ven

ture to call it, when so able a mathe

matician as Mr. Leslie contends that

functional demonstrations are enti

tled to no regard whatever in geo

metry. C.

CHRONOMETERS.

In reply to Mr. Smith's inquiries

as to Prize Chronometers, we sub

mit the following :—;.

In the reign of Queen Anne, the

British Parliament passed an Art,

offering a reward of 10.000/. for any

method of determining the longitude

within the accuracy of one degree of

a great circle—of IS.OOO/., within

the limit of forty geographical miles

—and of 20.000/.,' within the limit of

thirty such miles, or half a degree,

gnmded such method should extend

more than eighty miles from the

coast. The hope of obtaining this

reward stimulated a watch-maker,

named Harrison, to be indefatigable

in his endeavours to effect the re

quired improvement, which even

tually led him to apply the principle

of the opposite expansions of metals

to a watch, to effect a self-regulating

curb, for limiting the effective length

of the spiral pendulum-spring, to

correspond to the successive changes

bf heat and cold, which changes were

then known to alter the force of this

spring, and the momentum of the

balance-

After Harrison had, by his indus

try and perseverance, obtained the

large reward, the act was repealed,

and another substituted, offering se

parate rexvards te any person who

should invent a practical method of

determining, within circumscribed

limits, the longitude of a ship at sea :

for a time-keeper, the reward held

forth to the public is 5000/., for de

termining the loiigitude to or within

one degree ; 7«0()/. for determining

the same to forty geographical miles ;

and 10.000/. for a determination at

or within a hulf a degree. This Act,

notwithstanding its abridged limits

and diminished reward, has produced

several candidates; of whom Rludge,

the two Arnolds, and Eurnshaw,

have had their labours crowned with

partial success.

ON RAREFIED AIR AND WAT6R.

SIR,—A reader of your Magazine,

and a practical mechanic, being in

conversation the other day, a sub

ject was started upon which they do

not exactly agree. It was on the

nature of steam. If, therefore, you

will insert the following Queries, it

will be considered a favour, as doubt

less some one of your numerous cor

respondents will favour them with a

reply.

A re rarefied air, and rarefied water,

the component parts of steam ? If

so, is it rarefied air or rarefied water,

that gives to steam its expansive

force ?

U.S.
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MR. FRANLAKD'S LATHE.

S,n>—Can any of your Corres

pondents give me a description of an

expensive Lathe, which was a few

vears ago in the possession of a Mr.

Frankland, of Meintham, not far

from Worthing, Sussex, or inform

me where it is ? He was a gentle

man extremely partial to mechanical

Eursuits, and the lathe to which I

ave alluded was. I believe, made

under his directions, at a vast ex

pense—I have heard, 1 100/. A few

days ago, I was told that it would

turn a landscape; but as the commu

nicant knew little about lathes or

ornamental turning, he could not

tell me how the object was effected.

I can only imagine that Mr. Frank-

land invented some complex chuck,

of the excentric kind, by which one

might, on the lids of a box, or other

box, cut out a simple and easily

traced drawing, such as a plain

building, with something like a tree

standing by it.

I am, Sir, yours, &c.

V. B.

CHARTOMBTER.

INQUIRIES.

Sir,—Having repeatedly occasion

for covered copper wire, for electro

magnetic experiments, you will very

much oblige me, and probably many

others engaged in similar pursuits,

if you can make us acquainted with

the process used in the manufacture

of bobbin - wire, and where it is

made ? This being covered iron

wire, is, of course, unfit for electro

magnetic experiments.

1 am, Sir,

Your obedient servant,

A Subscriber.

Sir,—Allow me to ask, through

the medium of your excellent Maga

zine, whether it is possible to make

any sort of cloth (as tickcn, &c.)

water-tight; that, when made into

a bag, it may hold any kind of li

quid? I should be very glad to

know the best and cheapest method

to obtain it. I am, Sir,

Your obliged, humble servant,

. Jupiter.

Nuneaton, June 3, 11:26,

Sir,—I should feel particularly

obliged if any of vour Correspond

ents would inform me (through the

medium of your valuable miscellany)

of the construction and use of the

Chartometer.

I remain, Sir,

Yours respectfully,

A. G. F.

CYCLOIDAL CHUCK.

Sir,—A Correspondent, in the

"2d Number of vour work, gives a

plan of a Cycloidal Chuck ; if he,

or any of your other Correspondents,

would, through the medium of your

useful Magazine, inform me where

I can get such a one made, and of

the cost, he would much oblige,

Sir,

Your humble servant,

Amicus.

Hereford, June 3, 1826.

P.S. Any information respecting

this beautiful art will be acceptable

to others as well as myself, who am

only an amateur.

INQUIRIES

OF

CORRESPONDENTS.

What is the best varnish, or composi

tion, for applying to carriage harness,

to prevent its cracking, or otherwise in

juring the leather ? It Is requested to

be stated what ingredients are used ;

how the composition is made;_ and

what is the best mode of applying it.

A recipe is requested for making what

is vulgarly called Thieves' Vinegar.

In what manner should a Correspond

ent proceed to re-gild the frame of a

favourite old looking-glass ?

A recipe is requested of a cement for

mending broken china.

Communications ( post paid) to he addressed to

the Editor, at the Publishers', KN IGHT and

LACK¥,a>, Paternoiler-ra.v, Lo.nloi.

Printed by Afi//», Jtwttt, and il/il/i (lat»

BtnsLy), Bolt Court, Fleet street.
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CAPTAIN JEKYLL'S

PORTABLE VAPOUR BATH.

[To Ike Editor of tie Mechanics' Magulne.]

 

SIB,—There is, in Dr. Jamieson's

Dictionary of Mechanical Science

(now publishing), under the head

" Bath," a Portable Vapour Bath,

mentioned as being the invention of

Captain Jekyll, a sketch of which is

given, but unaccompanied with any

explanation. The sketch represents

a man sitting upon a chair near the

fire, on which is placed a vessel,

from the top of which proceeds a

tube, conveying the vapour to the

VOl. VI.

floor beneath the chair,where a vessel

resembling a saucepan, a box, &c.

appear to be placed ; the tube is lost

sight of near the bottom of this

vessel, but is seen again rising per

pendicularly from the floor, in front

of the chair, and held in the band

nearly opposite the breast of the

figure, where it terminates. The

person is covered with a long robe,

fastened round the neck, and falling

loosely round the chair upon the
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ground. It is drawn to appear trans

parent, for the purpose of discover

ing what it encloses.

Probably some of your numerous

readers, who may l>e acquainted with

the mode of admitting and regulating

the vapour in this bath, will be kind

enough to supply the deficiencies of

" Dr. Jamieson's Dictionary," and,

through your valuable Magazine,

make known to the public the means

of obtaining In this (apparently)

very convenient and cheap manner,

an article of the most extensive

usefulness.

I remain. Sir,

Your constant subscriber,

J— V—.

We feel pleasure in being able to

present our Correspondent, and sub

scribers generally, with a sketch of

Captain Jekyll's Portable Bath, toge

ther with the following description

of the apparatus :—

" This apparatus consists of an

air-tight kettle, with a safety-valve,

and a pipe that carries the steam

under the chair of the bather into a

box, containing any aromatic or

medicated materials which may be

deemed necessary. The stop-cocks

of this steam-box are regulated by

the bather with a rod, as is seen in

the prefixed sketch ; and, as there is

a large cloak or blanket (made trans

parent in the sketch, to show the

apparatus), the steam comes in con

tact with every part of the body."

BALLOONING.

Sin,—On witnessing Mr. Green's

ascent in his balloon, it became a

subject of discussion amongst some

friends, of no very great physiolo

gical research, whether or not a bal

loon would, underany circumstances,

ascend to such a height as to cause

it to burst. Those who were for the

affirmative of the question contended

that, if a common balloon were com

pletely inflated with gas, and secured

*o that no portion of it could escape

through any aperture or the pores of

the covering, and that it were per

mitted, unaccompanied by a car or

other appendage, to ascend, that it

would rise into an atmosphere of so

rare a nature, that the expansion of

the gas would cause it to bunt ; this

conclusion was adduced from, and

maintained upon, the following as

sumed data, viz.—that if the air at

the surface of the earth were press

ing on all sides of the balloon with

a power of ten pounds per square

inch, that there must be exercised

also by the gas inside an equal power

of resistance, or, in other words, a

tendency to expansion on every

square inch equal thereto. Upon

the balloon ascending a mile high,

it was assumed that one-tenth of the

external pressure would be taken off,

consequently placing the relation of

the internal expansive power and the

external pressure as 10 to 9, and for

each successive mile of ascension

the internal and external powers

would change their relations by the

following scale :—

Internal or

At the surface expansive External

of Die i- iit'i. power. preuure.

0 10 10

Mileihigh.,1 10 9

2 10 8

3 10 7

4 10 «

5 10 5

consequently, at five miles high,

upon the data assumed, there would

be a power exercised within to burst

the balloon of ten pounds per square

inch, and an external or counteract

ing power of only five pounds per

square inch, being an excess of five.

By those who were on the negative

side of the question, it was con

tended that this reasoning was inap

plicable, for the balloon could never,

of itself, rise into an atmosphere of

sufficient rarity for the expansion of

the gas to be at all adequate to such

an effect : expansion might take

place in some trifling degree, but as

it could never rise so high as to get

into &n atmosphere of any thing like

the rarity of the gas itself (on ac

count of the weight of the material
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enclosing it), that therefore the

denser atmosphere by which it would

be always surrounded would check

the expansion, and prevent the burst

ing- of the balloon.

As the guestion (should it not

have been determined by fact) may

admit of some philosophical argu

ment, allow me to beg the favour of

your giving it a place amongst the

inquiries in your useful Magazine.

I am, Sir,

Your obedient servant,

INDICATOR.

June 3, 1826.

ANCIENT VASES.

(Continued from page 61, No. 144.)

We shall place in the first class those

vases in which the colour of the clay is

natural, without |?la7.e or other coating,

or painting. Of this kind are some votes

which were dug up at Cumx, as well as

Bear S. Agatha Snthorum, along with

others of a black colour.*

In the second class, we shall place

those in which the natural colour of the

elay_ is somewhat heightened hy their

having a very thin glaze or coating.?1

To the third class, belong those vases

which have been manufactured of clay

Intermixed with black matter. These

vases are found, either simple, that is,

without ornaments and paintings; or de

corated withornaments, either impressed

or in relief; or they are painted with a

white OT yellowish colour. Of this de-
' • i i ni ;citi are many of the vases dug up,

not only in Lower Italy, but also in the

district!) of ancient Ktrurla.

To the fourth class belong those vases

whose clay to evidently coveivd over with

a black glaze or coating. Like those of

the third cla«s, they are either simple,

or with ornaments either impressed, or

painted with a white, yellowish, or red

covering.

The fifth class may contain those rase*.

In which, upon a basis of clay, either of

the natural colour, or with a somewhat

brighter gla/e, there are ornaments or

painted figures of a black colour, some-

• Stil metodo degli Antichi nel dipin-

gere i vasi. Dae Lettere del Canonico

Andrea deJorid alSig. Car. M. Galdi.

p. 4.
t J . •> io , loc. cit. p. 8.

times with impressed lines. These vases,

which have been dug up in various places,

although they commonly go by the name

of Sicilian, are either simply painted

with black, or ornamented with figures,

in which tlie red and white colours are

covered over with black; of which kind

some exquisite vases have been found,

as for example, In the vicinity of Paestum.

To the sixth class we shall refer those

painted vases, the most common of all,

which have figures and ornaments either

of the natural colour of clay or some

what heightened, the general ground,

however, and some lines, being black ;

some of them are of more simple con

struction, others are ornamented with

white, red, yellowish, or dusky colours.

The seventh class includes tluue vase*

of rarer occurrence, in which the ground

is black, and the figures, which are red,

are laid upon a white colour covering the

black, the lines being impressed so as to

penetrate to the black ground. t

The eighth class we shall appropriate

to those very rare vases, commonly but

falsely called Egyptian, in which the

ground is yellowish, and the paintings.

of a coffee-colour, which, however, do

not cover the ground perfectly, there

l>eing sometimes a covering of white and

red colours. These vases, found iu Lower

Italy, correspond, in so far as regards

the colour of the clay and paintings,

with others discovered in Greece, one of

which, that had been dug up at Athens,

is preserved in the Museum of our Uni

versity, Ir.i.'iim been presented to it by

the celebrated English traveller Hawkins.

SECT. If.— Of the Competition of fain,

commonly called Etrtucan, in detail.

\. Qualities of the Sfatfriali.—The

va-r-i described in the preceding section

are formed of a fine clay, which is im

pregnated with iron, and consequently

reddens more or less by the action of

fire, but whose qualities dilfer in the

different varieties of those vases.

The finer substance of the better sort

of painted vases, is that of which the

vases with a simple black coating, or

those entirely black, are composed, the

specific gravity being in proportion to

the degree of fineness. The whole of

these vases are Indeed very light, bnt

more especially the finest kinds ; and in

them also there is considerable differ

ence with regard to this quality. The

vases of Nola seem to exceed the rest in

lightness; and by this general quality,

in fact, the truly antique vases may rea

dily be distinguished troin all imitations

of them.

Ceitaiu differences are also to be ob-

Jorio, loc. cit. p. 5,

.2
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served in the colour ofthe material!). In

the more valuable kinds, it sometimes

approaches to brick-red, but its most

common tint Is yellowish-red. In the

coarser kinds, the colour of the clay is

usually paler than in those of liner

texture.

I cannot, however, agree with those

who are of opinion that a red pigment

has been added, in order to increase the

intensity of the colour;* for this reason,

that the internal colour of the mass

agrees perfectly with that usually ob

served in ferruginous clay that has un

dergone the process of roasting, and the

fractured surface exhibits DO inequalities

in regard to colour.

In the finer rases there are no hetero

geneous parts, nor is any admixture, as

of sand, tor example, observable. They

have been manufactured either of clay

in the* natural state, if it had beeii pure,

or carefully prepared by washing.

The colour of those vases which are

decidedly black, has, without doubt,

been produced by the admixture of some

black substance, and not by the natural

colour of the clay, or by the action of

vapours. Upon -accurate examination,

yellowish particles, together with small

black shining pains, are observed in the

black mass ; from which it may be sup

posed that the mixture has not always

been perfectly equal. The celebrated

firochi detected minute scales of mica in

the substance of the black vases found in

the ancient sepulchres of Etruria.f

According to the chemical analysis of

Vau quell n, a hundred parts of the mass

of those vases usually called Etruscan,

contain—Silica, 53; Alumina, 15; Lime,

8 ; Oxide of Iron, 24.; This quantity

of iron, it may be remarked, is singular,

and is probably not to great in the whole

of these vases.

2. Conformation of the Vatei.—The

vases commonly called Etruscan , seem ,

without exception, to have been moulded

on the wheel ;§ the invention of which

is, without doubt, of the greatest autt-

qaity, as has lately been ingeniously de-

motistrated by the investigations of my

friend Hltter.H That the whole of these

vases were, in reality, formed by the

wheel, appears to be proved by the fol-

* AntiqnitKS Oauloises et Romanics,

par C. M. Giivand, 1K07, p. 137.

f Osserv.izioni sullc veruici usate dauli

nntichi sulle stroviglie di terra j lettera

del Sig. Rrocchi al sig. Dodwell. Biblio-

tecn Italiana, t. vi. 1&I7, p. 457.

J Millin. Inc. cit. p. 7, No. 47.

§ Kirst letter addressed to M. Millin-

gen by M. Rossi. Millingen, Pcintures

Antiques, iii.

|| Die Vorhalle Europaischcr Volkcr-

geschichtcn, p. 237.

lowing considerations:—!. Because no

other forms are seeu in them, but such

as can be produced by the wheel; no

vases of such a form as to present ail

oval in their transverse section, or exhi

biting other curves deviating from the

circle, which could only be produced by

the aid of moulds or other means. 2. Be

cause traces of the wheel often occur,

especially on the inner surface of the

vases, as well as beneath, on the base,

and in other parts not ga carefully

smoothed as the rest. 3. Because, on

the other hand, no marks are ever ob

served, from which it might he inferred,

that these vases have been fabricated by

a more complex and artificial method;

for example, no seams, which it is diffi

cult to avoid when moulds are used.

Vases are more or less accurately

shaped. The finest kinds, turned with

the greatest care, and ornamented with

paintings, are exact in their dimensions,

with thin walls, and a smooth surface,

having no marks of the wheel; from

which it may be conjectured, that, after

the vases had been formed in the wheel,

some processes had been adopted for

smoothing the surface, perhaps not un

like those which are applied by our owu

potters to the same purpose.

It is unnecessary for us to enter in this

place upon a full account of the particu-

lir forms given to these vases, as they

have been described and delineated with

sufficient accuracy, in many works on

the subject. The variety is not lens to

he admired than the. elegance of the

forms, although in this respect also some

differences are observed between the

more exquisite vases and those of infe

rior quality, between the Grecian vases

and those of Kit uscan origin.

According to their forms, four princi

pal classes of vases may be distinguished.

1. Vmetproperty >o called. They differ

greatly in size and proportion ot parts.

The mouth is either much greater than

the diameter of the body, or is of the

same size, or smaller. In this manner,

it is often furnished either with a lid, or

with a cup or funnel-shaped process.

The hody is usually ovate, or approach

ing to this form, or bell-shaped, or caly-

ciform : of these principal forms there

are, however, innumerable varieties.

Vases occur either simple, or furnished

with handles, of which there are two,

or three, or sometimes four, and these

are affixed to the lip, or body, or lower

part of the vase.—2. Vases,' commonly

called Prasfericiilu by the ancients, which

are usually furnished with a single han

dle.—3. rasa ungurntaria, with a long

narrow neck.—4. Patara or GebMt,

which have commonly two handles.

There are certain parts in vases which

have not been formed along with tlie

body npou thi: wheel, but have been
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made separately, and afterwards joined

»o the body. Of this kind are, 1. The

handles, with which vases and goblets

are frequently furnished ; 2. A prismatic

base, instead of the common round one.

This, however, is of a very rave occur

rence in rases : I hare seen an instance

of it in a vase of Grecian origin, in the

Royal Collection at Naples. In these

part* I have found no indication of their

having been formed in moulds : they

seem, without exception, to have been

made by the hand and instruments.

3. Com/i'isitioii of the Plastic Orna-

mrntt of fuses.—The plastic ornaments

which we find npou rases, hare been

made bvthe wheel, or in some other

way. Of the former kind are all those

simple ornaments, whether raised or

impressed, with circular outline:;, which

surround certain parts of vases, as, for

example, the upper margin, or ball of

the lid, which have, without doubt,

been formed, in a way similar to that

employed by our potters, by means of

certain instruments.

To the plastic ornaments not prepared

upon the wheel, belongs the raised work,

Which is sometimes, though rnrely, seen

in the principal part of vases, and more

commonly on the handles. Some black

Etruscan rases, preserved in the public

collection at Florence, are furnished

with raised ornaments on the principal

part or body. Two large vases, of ele

gant form, are encircled by vine tendrils.

Others of them have raised figures of

animals. Some, again, with a narrow

neck, are terminated by vine-leaves. In

others, there are rounded raised lines,

which rise from the bottom to the bulg

ing part of the body, or descend to it

from the neck. The handles are orna

mented in this way, nut only in the

black Etruscan vanes, but also in the

painted ones of Grecian origin. They

are often terminated by heads or entire

figures, beautifully imitated, or are made

to assume the form of twisted serpents,

or are marked with depressed or raised

lines.

It is a question whether these orna

ments have been made by means of

moulds, or simply by the hand. From

the inquiries which I have made in re

gard to tliis matter, I am inclined to

think, that all those plastic ornaments

have been formed with the hand, by

means of simple instruments, and not by

moulds, as is now practised. 1. Be

cause no marks of moulds, no seams, for

example, are to be observed ; 2. Be

cause small differences are commonly

found in ornaments of the same kind :

the heads or figures of handles, for ex

ample, in the same vase, differ a little ;

the excavated or rounded lines in the

same part have not always the same di

mensions. In the latter pottery-work

of Roman origin, on the contrary, the

use of moulds may commonly be ob

served.*

Impressed ornaments also sometime*

occur, especially in the black Etruscan

rases. They consist either of impressed

lines or dots. Ornaments of this de

scription may easily be formed by instru

ments similar to those which are used

in making seals. The differences, how

ever, often conspicuous in those orna

ments in the same vase, appear to me tit

prove that they have not been made iu

this way, but by means of a IMI il stilus.

Iu one part of the ornaments, for exam

ple, the number of dot} is greater thau,

in another, or the dots iu one row are a

little nearer than in another. I hare re-

ni. n I.e.1 the same of the letters which are

sometimes seen on Grecian v.ises. Upon

examining them, it clearly appears that

they have not been inscribed by instru

ments similar to those used in cutting

our seals, but also by means of the style.

Among the Romans, iu later times,

stamps, or seals with elevated letters,

as on coins, were very frequently im

pressed upon earthen-ware, such as

bricks, rases, and lamps.

4. Jinking of Votes.—The whole of

the rases of which we speak are baked,

but in different degrees, nerer more, and

generally less, than our best pottery-

ware. According to the opinion of the

celebrated Chaptal, which agrees with

the above, the heat applied for baking

may be estimated at seven or eight de

grees of Wedgwood's pyrometer.-)- We

never find the argillaceous mass con

verted into glass, nor the smallest indi

cation of fusion ; there is never, there

fore, any resemblance to the stoue-ware

of the present day.

The finer painted vases are universally

more baked thau the coarser, and of the

latter, those which are entirely black arc

the least baked; the different degrees of

baking being estimated by the difference

in hardness, sound, and porosity; the

latter of which is known by the different

degrees in which the mass absorbs water.

It is the general opinion of all who

have written on the composition of an

tique vases, such as Griraud.J Rossi, §

Hirt, || ii'.idjorio,' that the painted rases

* Givaud, Amiquites Gaul, et Rom.

p. 137.

t Chaptal, Notice sur qnelques Con-

leurs trouvees a Pompeia, Mem. de la

Classe des Sciences Mathem. et Phys. de

I'lnstitute de France, 1808, p. 335. ,

t Ant. Gaul, ct Rom. p. 126.

§ Millingeii, Peint. Ant. p. 5.

|| Boettiger's Griech. Vaseugemalde,

Bo. 1. Heft. 3, p. 28.

If Sul. Met. d. Ant. nel Dipingere i

Vasi, p. 1S».
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of .antiquity liare been manufactured in

the same manner as our liner modern

pottery- ware ; that after being first

naked, the paintiuxs have been applied,

aud the whole submitted again to a

greater heat.

From the vases themselves we cannot

now learn whether they have been once

or twice baked ; but from any investi

gations, with regard to the nature and

composition of the paintings, it seems

to me more probable that the whole

have been once strongly baked, by which

they have acquired the necessary degree

of hardness and fineness, ana at the

same time preserved their porosity, and

that the colours have afterwards beeu

spread over them by a lesser heating.

5. Composition of the Paintings.—In

a disquisition regarding the mode iu

which the colours may have been ap

plied, the following subjects demand

investigation :— 1. The nature of the

pigments ; 2. The mechanical mode in

which they are laid on ; 3. The opera

tions used after the pigments hare been

applied.

None of the vases are overlaid with

the vitreous substance which we call

glaze, either joined with the colours, or

separated from them. The vases which

are entirely black, have no coating dif

ferent from the mass, and the lustre of

the surface is produced by the substance

of the vaie itself, as we shall presently

show. Other vases are furnished with a

simple black coating, which, however,

has no resemblance to the glaze of our

earthen-ware, but is more like varnish.*

Painted vases either show in certaiu

parts a surface of baked clay, or there is

arerythin, pellucid, varnish-like coat

ing of clay, by which the colour of the

clay is heightened a little, so as to have

a dusky or dark red appearance.

A black colour, corresponding with

the black coating of some kinds, is very

common in the paintings of vases. Other

colours appear much more rarelyaud less

extensively applied.

This black colour, therefore, we shall

examine first, as being, of all tilings con

nected with rases, iu so far as regards

art, the most worthy of accurate inves

tigation. It is usually of a pitchy tint,

sometimes passing into brown, or, when

thinly applied, appearing even of a coffee

* Jorio, who has made very accurate

observations regarding the paintings of

vases, aptly compares the black varnish

to China iiik ; loc. cit. p. 5.

colour. It seldom passes into livid or

green, which I have observed, however,

in some vases of the Florentine and Ro

man collections. The lustre of ihe co

lour is of various degrees of brightness,

sometimes it is scarcely apparent, and

is always more like that of varnish thau

of glass. In other respects, also, the

black coating is always dissimilar to

glass : when minutely examined, how

ever, with the microscope, it ha- the ap

pearance of being fused. * It is of dif

ferent degrees of thickness, seldom so

great as to be sensible to the touch. The

black coating is firmly adherent to the

surface, although it does not penetrate

iuto the clay, nor is conjoined with its

particles by fusion. Its adhesion is

tinner in the liner vases thau in those of

coarser quality. None of those cracks

or fissures are seeo in it, \vhicli fre

quently occur in the glaze of earthcu-
ivarr. •(• 'tis not dissolved by acids or

any other fluid. I have exposed frag

ments of painted vases for a long time

to the action of uitricaud muriatic acids,

but never observed any effect produced

upon them. It even sustains aconsicler-

able heat without injury, * and it may

be exposed for a long time to the blow

pipe, without undergoing any distinct

change. Wheo the condensed flame

was directed toward part of the paint

ings for some time, I have observed that

the nearest pans of the clay were co

vered over with a black exhalation ; but

I cannot say whether this exhalation be

produced by a sublimation of the pig

ments. The black varnish is sometime*

covered over by a white exhalation when,

burnt, the production of which may per

haps be explained Irom the decomposi

tion of its substance. More accurate in

vestigation, however, has shown nie,

that the while colour arises from the

burning of the calcareous particles inti

mately conjoined with the surface of the

vases, and caunpt be ascribed to the

ashes of the varuish.

(To be continued.)

 

 

* That the black coating has the ap

pearance of fusion, has been justly ob

served byChaptal.—Mem.dci'lnst. 1808,

p. 234.

t Boettiger's Griech. Vasengemalde,

Bo. i. Heft. 3. p. 27.—Millingen, Peiut.

des Vases Ant. ; loc. cit.

: Millingen. Peint. des Vases Ant.,

p. 7, No. 27.
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FRAGRANT LAMPS.

EXTRACTED FROM "THE CHEMIST."

Sir,—Perhaps you may thank me

fur the following little account of a

method of preserving the air of

apartments comparatively pure, and

at the same time of dispersing a

pleasant fragrance through them.

 

By means of a wire fixed to one

side or at the back part of the lamp,

according to its nature, and bent at

right angles, so as to be a few inches

above the top of the flame, a piece

of sponge is to be suspended. This

is to be soaked in a mixture, of best

vinegar and water, and squeezed

nearly dry before it is hung up. By

this means the vinegar is constantly

dispersed through the apartment,

and gives a very fragrant smell. It

would probably be very useful in ma

nufactories and close workshops, and is

of course as easily applicable to gas

as other lights. It costs very little,

for the tsame piece of sponge has

served me a whole winter. It must

be occasionally re-immersed in the

water and vinegar, and then will be

found to give out a great quantity of

soot, which otherwise fouls the air of

the apartments.

1 am, Sir,

Your obedient servant,

Ein Deutscher.

SENSIBLE BALANCE.

The following description of a

very delicate and, apparently, very

useful Balance, is taken from a let

ter written by Dr. Black, to James

Smithson, Esq., and inserted in the

Annals of Philosophy, N.8. x. 52.

" The apparatus I use for weigh

ing small globules of metals, or the

like, is as follows :—A thin piece of

fir-wood, not thicker than a shilling,

and a foot long, 3-10ths of an inch

broad at the middle, and 1^-tenths

at each end, is divided by transverse

lines into 20 parts, «'. e. ten parts on

each side of the middle. These are

the principal divisions, and each of

them is subdivided into halves and

quarters. Across the middle is fixed

one of the smallest needles I could

procure, to serve as an axis, and it

is fixed in its place by means of a

little sealing-wax. The numerations

of the divisions is from the middle to

each end of the beam. The fulcrum

is a bit of plate-brass, the middle of

which lies flat on my table when I

use the balance, and the two ends

are bent up to a riffht angle, so as to

stand upright. These two ends are

ground at the same lime on a flat

hone, that the extreme surfaces of

them may be in the same plane ; and

their distance is such, that the needle,

when laid across them, rests on them

at a small distance from the sides of

the beam. They rise above the sur

face of the table only one and a half

or^wo-tenths of an inch, so that the

beam is very limited in its play.

" The weights I use are one glo

bule of gold, which weighs one grain,

and two or three others which weigh

one-tenth of a grain each ; and also

a number of small rings of fine brass

wire, made in the manner first men

tioned by Mr. Lewis, by appending

a weight to the wire, and coiling it

with the tension of that weight round

a thicker brass wire in a close spiral,

after which the extremity of the

spiral being tied hard with waxed

thread, I put the covered wire in a

vice, and applying a sharp knife,

which is struck with a hammer, I

cut through a great number of the

coils at one stroke, and find them as

exactly equal to one another as can

be desired. Those I use happen to

. be the l-30th part of a grain each,
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or 300 of them weigh ten grains;

but I have others much lighter.

" You will perceive, that by means

of these weights, placed on different

parts of the beam, I can learn the

weight of any little mass, from one

grain, or a little more, to the -rzW of

n grain. For if the thing to be

weighed weighs one grain, it will,

when placed on one extremity of the

beam, counterpoise the large gold

weight at the other extremity. If

it weights half a grain, it will coun

terpoise the heavy gold weight at

five : if it weighs 6-10ths of a grain,

you must place the heavy gold weight

at five, and one of the lighter ones

at the extremity to counterpoise it ;

and if it weighs only 1, or 2, or 3, or

4-100ths of a grain, it will be coun

terpoised by one of the small gold

weights placed at the first, or second,

or third, or fourth division. If, OH

the contrary, it weigh one grain and

a fraction, it will be counterpoised

by the heavy gold weight at the ex

tremity, and one or more of the

lighter ones placed in some other

part of the beam.

" This beam has served me hi

therto for every purpose ; but had I

occasion for a more delicate one, I

could make it easily, by taking a

much thinner and lighter slip of

wood, and grinding the needle to

give it an edge. It would also be

easy to make it carry small scales of

paper, for particular purposes."

Mr. Smitli.son observes, that the

rings, or small weights, mentioned

above, have the defect of their weight

being entirely accidental, and con

sequently most times very inconve

nient fractions of grains, and recom

mends instead, that the xveight of a

certain length of wire be ascertained,

and then the length of it taken, which

corresponds to the weight wanted ;

when hue wire is used, a set of small

weights may thus be made with great

accuracy and ease. This is a pro

cess, the value of which is well

known to the philosophical instru

ment-maker.

NEW PRESS DRILL.'

[ To the Editor of the Mechanics' Magazine.

Sm,—You will oblige me if you

will give a sketch in your valuable

Magazine of the inclosed Press Drill.

It is intended to follow the ploughs,

by being drawn by one horse down

the furrows. The end wheel, A,

is the guider-wheel, and runs upon

the swath where the horse walks ;

the two wheels, BB, follow the fur

rows after the two ploughs, and

press the sod and the soil firmly

together, so that no seed can be lost

or wasted betwixt the sod and the

soil, which is the case if not pressed.

Its principal use is in light soils, and

it is found, by all who have used it,

one of the most valuable utensils in

farming. JAMES CHAMBERS.

P.S. I will give you in my next,

and very soon, a description of one

upon a more enlarged scale; and

beg leave to say, that they have

been in use in this county from four

to five years, to very great advan

tage; so much so, that even 25 per

cent, increase in a crop has been

produced. I am able to give full

testimony of this to those who have

used them ; and my motive for this

insertion is, that they may be more

generally known.
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NAVIGATION BY STEAM.

Sir,—Great as the improvements

have been in the construction of the

steam-engine, it must be allowed

that much difficulty, and a great in

convenience, arises in stowing away

fuel sufficient to last during a long

voyage, for the supply of the large

fire required to heat the engine-

boiler, and to furnish the necessary

quantity of steam to work the ma

chinery. I feel confident that this

most important difficulty may be ob

viated, and beg to propose a plan

by which, I conceive, a very small

quantity of fuel may be made to an

swer every purpose required in the

generation of a large quantity of

steam.

Instead of heating the water in the

large boiler, in the usual manner,

by an immense fire underneath it, I

would suggest that it should be

heated partially or entirely, by means

of steam admitted near the bottom

of the liquid, through very small

pipes from another smaller boiler,

requiring only one-third, or less, of

fuel ; and, if necessary, 1 would have

this small boiler again heated in the

same manner, by steam-pipes from

another boiler or kettle of still

smaller dimensions. I have myself

seen several tuns of liquid boiled by

three small steam-pipes, cf three-

quarters of an inch in diameter, in

the short space of one hour and 20

minutes, which before required, on

the old plan, an enormous fire kept

up for niiie hours, to produce a boil

ing heat.

iii the first experiment I saw tried,

the pipes were of large dimensions ;

and as the steam in consequence

passed slowly through them, a great

part of it became condensed previous

to its passage into the liquid, and a

longer period was required to pro

duce a boiling heat ; but with very

small pipes, the same quantity of

steam was propelled with great ra

pidity and force into the liquid to be

boiled, and the success of the expe

riment was most complete.

I have only further to add, that I

conceive the flue from the fire under

the small boiler might pais under

the larger boiler, so as to give addi

tional heat to the latter; and that

the small steam-pipes in the expe

riment above stated, were in the

shape of syphons, passing from one

vessel to the other.

You will oblige ine by making this

communication public, through the

medium of your Magazine.

1 am, Sir,

Your very obedient servant,

W. H. B.

MOVING THE GLOBE.

Sir,—"Give me a fixed point,

and I will move the earth ! " was the

bold and somewhat presumptuous

expression of Archimedes, the ma

thematician of Syracuse, to Hiero,

the King of Sicily ; and, admitting

the possibility of the fact, your Cor

respondent, 'r.M.B., has proposed

the question—Howlong a time would

be required to effect this, through

the space of a single inch? 1 will

endeavour to gratify him with an

answer, premising, at the same time,

that in the calculation, which of

course must be a very uuwieldly and

intricate one, I shall make free with

the fractions both of miles and of

centuries, and shall assume the in

strument required to effect this

motion, and which I shall suppose

to be a lever of the first order, to be

perfectly free from friction, gravity,

and to be in perfect equilibrium.

What we have in the first place to

do is, the gigantic process of ascer

taining the solidity and weight of

the earth.

Assuming, for the sake of easier

calculation, that the earth is a per

fect sphere, of the diameter of 8000

miles,its solid content will be found to

be, in miles, 268083200000 ; inyards,

1471540555763200000000 j and to

contain 397315360056064O0O0000O

cubic feet ; and as a cubic foot of

earth may, on a low estimate, be sup-

fiosed to weigh about .'300 lbs. , we shall

lave 11919478501681920000000000

lbs., for the whole weight of the

cartil.
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Now, it is a known and universal

principle of mechanics, that the ve

locity of the moving power is to the

velocity of the power to be moved,

in the inverse ratio of those powers ;

or, in other words, what you gain in

weight you lose in swiftness. Sup

pose, then, the globe of the earth to

he suspended by one of those golden

chains so beautifully described by

Homer,* to one end of a perfectly

straight and inflexible lever, and to be

counterbalanced at the other end by

a weight of 30 lbs., it will be found,

on the authority of Adams' Lectures

on Natural Philosophy, that the pow

ers of a man can move that weight

with a velocity of about 10000 feet

hi an hour; applying this, by some

combination of pullies and wheels, to

our lever, we shall find that, to raise

the earth one inch, our moving

power of 30 lbs. must pass through

a space of 33109362d04G7200000

feet, which, at the rate of 10000 feet

in an hour, will give us the same

number, diminished by four cyphers,

for the number of hours required

for such a motion. But the number

of working hours in a year, at the

rate of ten hours per day, and omit

ting Sundays, is 3120, and those in

a century will be 312000 ; therefore,

if we divide the space expressed by

the last-named number by 312000,

we shall find that 1G11976161755,

or more than one billion and a half

of centuries will be required, on

the most favourable supposition, to

move the earth one inch !

Perhaps some of your readers

may wish to know the length of the

lever required for this experiment :

1 have attempted to calculate it.

Supposing the lever to be in inches,

ana the fulcrum to be 30 inches

from the point of suspension—and 1

really feel afraid to lay before your

readers the result—it appears to be

inconceivably longer than the dis

tance of the planet Herschell from

the sun, and almost to vie with the

distance of the nearest fixed star.

* " I fix the chain to great Olympus'

height,

And the vast world hangs trembling

in mv sight!"

Iliad, 8M Book.

A paper like this, entirely de

signed to instruct and amuse your

readers, can hardly be expected to

become serious in the conclusion :

but it is scarcely possible to contem

plate the result of this calculation

without being elevated with senti

ments of high astonishment at the

amazing power of the Creator !

Truly may he be said to hang the

earth upon nothing; for this vast

fabric (with " all its load, rocks,

waters, woods,"*) is whirled thro'

the regions of space, and that with

most perfect regularity of adjust

ment, with the almost inconceivable

velocity of more than sixteen miles

in every second of time !

1 am, Sir,

Vour obedient servant,

(.'kaiii.es Imikrwood.

Brothertou.

NAVAL ARCHITRCTURE.

Sir,—On reading an article by

T. W., on Naval Architecture, in

your 126th Number, I could not but

observe the variety of ideas, concern

ing the qualities of national shipB,

entertained by the writer, and which,

I believe, are very general among

some particular classes ; as mine are

somewhat different, should you think

them worthy an insertion, they are

at your service.

As I entered the navy only in 1801,

I make no pretensions to age; my

observations, however different from

those of T. W., may induce further

investigation, at least I hope so; I

shall, therefore, be as concise a? pos

sible. It was in the last generation

a commonly received opinion, that

the French ships sailed better than

ours; but as people attended more

to facts than opinions, it was usually

observed that, in chasing, ours ex

celled them in speed before they

captured them, of which a few score

instances might be adduced, and those

French ships in our navy are not re

marked as superior sailers in gene

ral—I say in general, for exceptions

must be expected with their vessels,

as with those of all other nations.

* Milton—Paradise Lost, 6th Boolf.
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La Juste, a 74-gun ship in our ser

vice, was a prime sailer, but that

good quality was counterbalanced by

her almost water-logged condition ;

the pumps were obliged to be going

almost constantly, for if let alone

twelve hours, her magazine would

have been under water. I have sailed

with many French ships in our fleets,

and I never remarked the excellence

of this quality as peculiarly belong

ing to thein, and our fleets, in chasing,

have, like single ships, generally over

taken the enemy.

It is an opinion among some now,

that the ships of the United States

of America are superior to ours in

model and workmanship ; I cannot

yield to this idea more than the for

mer. When Commodore Truxton

was cruizing before Algiers, about

twenty-five years ago, in the Presi

dent, I sailed in company with that

vessel, but we remarked no very su

perior qualities in her, except her

magnitude as a frigate. I also sailed

in company with the Essex, on her

return to the United States, in 1802,

for some days, but a two-decker of

ours beat her. I acknowledge that

Admiral Sawyer's squadron chased

that of the United States, and on

coming up, both were becalmed :

the chased • here had an advantage

over the chasers, using a novel kind

of exertion to escape, by carrying

out a-head a contrivance somewhat

like an umbrella, made chiefly of

strong canvass ; then warping to it,

then carrying it out again, and re

peating the process, also at the same

time towing as much as possible by

boats. None of the chasers could

do this, as the stern guns of the

enemy could operate against our

tow-boats ; but, from the nature of

the case, our guns could do nothing

with their tow-boats. Even with such

advantage on theirside, itwas doubt

ful whether they would have escaped

at all, till a breeze arose, which took

them long before we could catch it,

and so they finally got away; but

* The " chace" would be a more nau

tical expression, but I use this for the

generality of your readers, as being by

tbein more easily understood.

NAVAL ARCHITECTURE.

not, I conclude, by their superior

sailing altogether.

When Commodore Rogers, in the

President, was chased into New

York, the English ship gained on

him considerably ; but the fog

coming ou, our ship thinking he

had altered his course, did so ac

cordingly in the pursuit, but when

the fog cleared up, it was found that

the English vessel had a mistaken

object a-head, for the President had

kept a direct course during the fog.

I do not think, from this, that the

Yankee ship was entitled to any

praise for superiority of sailing. I

do not recollect any Yankee vessel

chasing one of ours, of equal size,

and coining up with her ; but this I

know, that the Macedonian frigate,

now in their service, is esteemed a

prime sailer, and the Yankees are

very proud of her good qualities, as

superior, in general, to any of their

other vessels. When we captured

the President, I never heard any

thing more of her good sailing qua

lities till now, by T. W. From the

two last observations, I think a little

prejudice interferes, in some trifling

degree. The Essex was overtaken

in a very short time and distance,

although she made every effort to

escape j and on being come up with,

made a last attempt in crowding too

much sail ; but even that was in vain,

for a top-mast was sprung by so

doing.

The Plantagenent was a seventy-

four out down—an experiment to

match in size, instantaneously, the

large class of United States' frigates ;

but the fact itself shows the case

which T. W. complains of, viz. that

the timbers must be too large for

the size it was then reduced to ; for

every one must know, that if a three

or two-decker should be cut down to

a one-decker, that is, a frigate by

immediate requisition, the timbers

of such frigate would not be the

same size as those of the same sized

frigate purposely builtas such : thus,

by T. W.'s own rule, of being over-

timbered, is not to be wondered at.

This temporary experiment, how

ever, had its advantages, though not

perhaps all that were expected by
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every one at that time, consequently

razees are not common now. Nor

can I see that the United States'

navy is more effective than ours in

durability of timber, for, by their

own accounts, the dry rot made

havoc with them, as with us. The

Java, built about 1812 or 1*13, had

the dry rot, and was pronounced de

caying in 1S16. In others, much

salt was put within the planking, as

an experiment, to avoid that evil.

1 do not know whether the Java was

built of live oak (quereui sempervi-

venj), or not.

I think it would be invidious to

select any one good sailing vessel as

a specimen of the superiority of that

nation over all others as to ship

building ; we could do the same to

all, especially in frigates and smaller

vessels. I could name the Portu

guese sloop of war which conveyed

the Ambassador to Plymouth, and

from thence proceeded to Havre-

de-Grace, in the year 1813, at the

rate of about fourteen miles an hour

betwixt these two places, whose dist

ance was certain ; but for this I should

not pronounce the Portuguese as the

best ship-building nation in the

world, for every nation could single

out one. I speak generally, but

shall only add one fact which 1 think

rather curious, and shows the re

spective knowledge of the theory of

ship-building of England and the

United States, and offers, I think, a

just comparison, it is this:—In 1812

the Yankees found that swift-sailing

ships of war, to capture and imme

diately destroy only the English

merchant ships, would " strike at lite

vitali," as they termed it, of English

commerce, for to carry them into

their blockaded ports was entirely

out of the question. For this rea

son, the utmost skill and science

were sought for which the United

States' nation could afford in ship

building. A fine sloop of war, i. e.

a small frigate, as the landsmen

would term it, was ordered to be

built for this particular purpose;

nothing was to lie spared in mate

rials or equipment ; the best of every

thing was procured —judgment,

icieuce, and knowledge ; it was to

be the completes! model of naval

architecture in existence, and woe

to England, and English commerce,

after this went to sea. She was

completed with all speed ; and while

lying at Boston, all the amateurs of

naval architecture went to see " the

completes! thing of the kind ever

built ;" she was more than praised

by all—puffed and lauded as an ini

mitable production, the world's won

der, beautiful as useful; the Yankees

spoke of her as if she was to outsail

the wind. The command was given

to Captain Bainbridge, nephew of

Commodore Bainbridge, who had

captured a British vessel ; prime

officers and men were selected for

the occasion. After lying in state, as

a curiosity in science, for the inspec

tion of the curious in naval architec

ture, great was the crowd to behold

this paragon of skill go to sea;—

off she went, with the full expec

tations of the Yankees, to humble

Old England, and, at the same time,

to astonish its inhabitants by the

wondrous effect of Yankee displea

sure, and to exhibit a specimen of

their superior talents in the art of

ship-building, compared to decay

ing Old England. But the British

frigate Orpheus was cruizing in the

vicinity, and getting sight of the

Yankee, gave chace immediately—

this was, 1 think, the second or third

day after the Yankee had left port.

Finding the Orpheus was too dan

gerous a companion to he plea

santly near, the Yankee commenced

her specified announced privilege,

of running from every thing she did

not choose (». e. could not) capture;

or, in other words, showing her

boasted infallibility. Both vessels

now put their sailing qualities to the

test—the Yankee made every exer

tion to escape, the Orpheus every

exertion to overtake. The Orpheus

approached so rapidly, that the

Yankee hove overboard two guns,

to aid her velocity ; but the Orpheus

still approaching, two more were

thrown over ; yet all in vain, for the

Orpheus in a very short time cume

within range of gun-shot, when the

Yankee struck her colours without

firing one of her remaining guns.
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and thus terminated the short his

tory of this Yankee prodigy. I was

near the place at the time, and had

all the newspapers from Boston and

its vicinity, and was highly enter

tained with the puffs of this wonder

while building1. So ashamed were

the Yankees of this, that in their his

tory of the war, purporting to de

scribe every capture from and by

the enemy, this only was entirely

omitted. I have stated this last case

to show, that the theory and prac

tice of ship-building by the United

States is not superior to that of Eng

land, as many would have us believe,

and that numerous readers are led

away bv their puffs, rather than ab

solute facts.

Being a lover of science, and also

of truth, 1 hope your valuable pub

lication will be the means of elicit

ing the actual state of every case dis

cussed in it.

Remaining, Sir,

Your well-wisher,

S. Toduington.

PERPETUAL MOTION.

Sir,—Permit me to ask Mr. Bevan,

who so ably combats the " phantom"

Perpetual Motion, whether he thinks

it would have been better for the

science of mechanics that the idea

had never been entertained ? If not,

whether he conceives that the period

has now arrived for discarding it ;

the beneficial effects which it may

have been capable of producing,

having been all produced ? or whe

ther his view of the subject is only

to the extent, that more good would

be derived by an inquiry into, and

communication of matters of fact,

similar to those which he favoured

us with in your last Number.

I am, Sir,

Your very obedient servant,

Philo-Montii.

MACHINE FOR RAIS1XO COALS,

ORES, ETC.

I see in your Magazine, No. 133,

a plan and description of an im

proved machine for raising coals,

ores, &c. Having examined the

ingenuity of it, for which I give

your Correspondent (Mr. B. N.)

great credit, I find that this im

proved machine is only capable of

performing its work to a certain

extent, so much so, that the pit or

shaft cannot be sunk any further

than the length of the longest arm

of the crank wheel will allow, or

that the size of the rope-barrel must

be altered twice or thrice previous to

the getting down to the depth re

quired, which, I think, would be a

very expensive job. Had the ma

chine been constructed, so as to ob

viate any alteration in it, and to have

allowed the pit or shaft to be sunk

to any depth, without altering the

machinery, then I think the machine

would be" a very valuable one, and

might be put in practice with every

certainty of success. The method

of setting the water on and off the

the wheel, might be put in practice

without any doubts of its performing

the work assigned to it ; only I would

advise, that the wheel with the two

excentrics for raising the rod, b, be

allowed to move round one-fourth

of a revolution previous to the ex-

centric taking place, as in the fol

lowing sketch, which would allow

the water-wheel to work with her

full power a longer space of time.

 

I beg leave to hand you a plan of

aWater-Machine, which obviates all

the objections I have stated above,
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and I doubt not of its practicability remarks, worthy of a corner in your

(should you think it, and the above valuable Magazine).

 

Explanation.

The water-wheel, x, moves ia one

direction, and carries on its axis two be

velled wheels, y and s, working into their

respective pinions, a and b, and are kept

Constantly in gear, they being loose ou

the axis, », which car, us the rope-bar

rel, f e. The motion of the rope-barrel,

et, can he reversed, by the introduction

of a sliding clutch, g, being placed be

twixt the two piuions a and b. The

lever, t, it represented laying hold of the

clutch, f, working into the pinion a,

which cuii be removed with great facility

into the pinion h, to reverse the motion

of the rope- barrel ee.

The pinions a and b move each with

the same velocity.

I am, Sir,

A constant Subscriber,

2. y. x.

NEW PATENTS.

William Wood , of Summer Hill Grove,

Northumberland, Gent.; fur an appara

tus for destroying the inflammable air

fwhich i.s common];,' known by the name

of fire damps) in mines. Dated April '21,

1826.—Six months to enrol specification.

John Petty Gillespie, of Grosvenor-

street, Newiiigtnn, Surrey, Gent.; fora

new spring, or combination of springs,

for the purpose of forming an elastic

resisting medium. Dated April 25, 1826.

—Six months.

Samuel Brown, of Eagle Lodge, Old

Brompton, Middlesex, Gent.; for ira-

prorements on his former patent, dated

Dec. 4, 182.'t, for an engine or Instru

ment for effecting a vacuum, and thus

producing powers by which water may

In1 raised and nncliiiicry put in motion.

Dated April 23, 1826'.—Six months.

Francis Halliday, of Ham, Surrey,

Esq. ; for an apparatus or machine for

preventing the inconvenience arising

from smoke in chimney!', which lie de

nominates a wind-guard. Datni April

25, 182G.—Six mouths.
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John Williams, of the Commercial-

road, ironmonger and ships' fire-hearth

manufacturer; for improvements on

ships' hearths, and apparatus for cook

ing by steam. Dated April 27, 1826.—

Two months.

William Choice, of Strahau Terrace,

auctioneer, and Robert Gibson, ofWhite

Conduit Terrace, builder, Islington : for

improvements in machinery for makiug

bricks. Dated April 27, 1826.—Two

months.

Charles Kennedy, of Virginia Terrace,

Great Dover-road, Surrey, surgeon and

apothecary ; for improvements in the ap

paratus used for cupping. Dated April

2y, 1826.—Six months.

John Goulding, of America, but now

residing iu Cornhill, London, engineer;

for improvements iu the machines used

for carding, stubbing, slivering, roving,

or spinning wool, cotton, waste silk,

short stapled hemp and flax, or any

other fibrous materials or mixture there

of. Dated May 2, 1826.—Six months.

Arnold Buffum, late of Massachusetts,

America, but now residing in Jewiu-

street, London, hat-manufacturer, and

John M'Curdy, of Cecil-street, Strand,

Esq.; for improvements in steam-en

gines. Dated May 6, 1826.—Six months.

Sir Robert Seppings, of Somerset-

House, London; for improvements iu

the construction of fids or apparatus for

striking top-masts and top-gallant- masts

in ships. Dated May 6, 1826.—Six

months.

William Fenner, of Bushell-rents,

Wapping, carpenter; for an improve

ment in machinery or apparatus for

curing smoky and cleansing foul chim

neys. Dated M ay 6, 1 286.—Six months.

Alexander Allard de la Court, ofGreat

Winchester-street, London, Esq.; for a

new instrument, aud improvements in

certain well-known instruments, appli

cable to the organ of sight. Dated May 6,

1826.—Six mouths.

Joseph Schaller, of Regent-street, la

dies' shoemaker; for improvements in

the construction or manufacture of clogs,

pattens, or substitutes for the same.

Dated May 6, 1826.—Six months.

Edward Heard, of St. Leonard, Shore-

ditch, chemist; for a certain new com

position or compositions, to be used tor

the purpose of washing in sea aud other

water. Dated May 8, 1826.—Six months.

Levy Znchariah.jun.of Portsca, pawn

broker; for a combination of materials

to be used as fuel. Dated May 8, 1826.

—Six months.

NOTiCS

TO OUR

READERS AND CORRESPONDENTS.

A question of law having been raised

in regard to the property in this Maga

zine, Knight and Lacey, its original

Publishers, to whose exertions the work

is indebted for its usefulness and popu

larity, were obliged to "suspend its ap

pearance for two weeks; but, under

legal advice, they are now enabled to

publish the Numbers in arrear, and the

work will henceforward be continued

with various improvements, and with re

newed vigour.

About the question in dispute the

public have no interest; but it is import

ant to state, that arrangements hare

been made to sustain and restore the

credit of the Publication; and the Num

bers now in preparation will exhibit nu

merous improvements aud discoveries,

which will command the approbation of

every original subscriber to the work.

All Knight and Lacey's Agents, in

town aud country, will supply the Num

bers as usual, at Three- pence each ; and

their liberal attention to the interests of

the work is earnestly and anxiously so

licited.

The complete Monthly Part will be

ready, as usual, on the last day of the

month, at One Shilling, including the

Weekly Numbers of the month.

Our Subscribers will please to observe,

that the spurious Copies of Numbers 146

and 147, published in another quarter,

must be cancelled, and, in order to have

the work perfect, must be replaced by

the edition of those Numbers, which,

will be ready for delivery in a few days,

at 55, Paternoster-row.

Part XXXril., price One Shilling, tritt

be ready for delivery to the Trade on

Friday, June 30th.

THE SUPPLEMENT TO THE FIFTH VOLUME,

containing the Title, Preface, and a

copious Index to the Volume, together

with a Portrait and Memoir of the

celebrated William Emerson, will be

ready for the Magazine parcels.

Volume V. complete, in boards, in the

course of the following week.

Communication! (post paid) to be addressed to

the Editor, at the Publisher,', KNIGHT and

LAI' EY, 45, Paternoatcr-row, London,

Printed by Milli, Jowett, and JtftMa (late

Btnttey), Bolt-court, Fleet-street.
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" In the careiT of discovery, many consider a* impossible whatever has not yet bera executed.
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NAVAL 'ARCHITECTURE.
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SIR,—I before took occasion to

offer you such observations as I felt

might, in some degree, tend to the

improvement of naval architecture,

ana at the same time to give such

representations as I thought might

render those ohservations more clear,

in the hope that some one more com

petent to the task would be induced

VOL. VI.

to aid me in my suggestions or point

out my errors ; and I cannot refrain

from again expressing my regret

that Mr. Meson should have discon

tinued his valuable publication. I,

however, observe in your publi

cation, Part xxxiii. page 277, an

article under the signature of Spec

tator, wholly condemning my hum-



uo

ble observations, without pointing'

out any principle beyond that of

reference to a Uravesend or Sheer-

ness passage-boat, or a river fishing-

smack, and setting it down as certain

that Mr. Meson and myself are one

and the same person, or, at farthest,

College mates. It so happens, un

less through your useful publication,

I never heard Mr. Meson's name,

either at a naval architect, or in any

way connected with nuval affairs ;

NAVAL ARCHITECTURE.

and as to Mr. Spectator's further

conclusion, of my being no practi

tioner, it is equally correct with his

others, having been at sea nearly

forty years, during which time I

commanded almost every descrip

tion of vessel calculated for fast-

sailing, viz. cutters, luggers, schoon

ers, brigs, and ships from 420 to

near 1 000 tons, and some of them

being the most renowned sailers.

 

I think I may be permitted to

tell Mr. Spectator that he is still

further mistaken with regard to the

description of vessel he so much

extols as perfection. I presume he

alludes to either the Earl Spencer, a

Gravesend boat, or the Joliapis, a

Chatham one, which, no doubt, of

their class, are the best for the navi

gation of the Thames or Medway;

but, if placed in competition with

our Hastings cutter, a modern yacht,

or a Western pilot-boat, they would

speedily be distanced at sea, under

any circumstances ofwind or weather.

Mr. Spectator also should be re

minded, that Dover is more distin

guished for large lug-sail boats than

cutters.

I have not the least doubt but

that the builders to whom he alludes

are men of science ; but valuable as

inch attainments unqu:stipnably are,

they ore, without practice, much

SS>

deficient of consummate knowledge.

I hope, therefore, after saying thus

much to Mr. Spectator, that he will

be induced to favour us with some

genuine specimen of his own inge

nuity, without handing over to ns

the productions of others, as I con

ceive your columns should be more

devoted to improvements than con

troversy.

It is generally admitted that great

doubts exist as to what particular

form of vessel is best calculated for

fast-sailing, at the same time pos

sessing all the necessary requisites

for evolution 'uul safety as a sea

going vessel ; I therefore cousider,

that great pains should be taken

to set this question at rest. We

almost all know thut the good qua

lities of any vessel materially de

pend upon the management of those

accustomed to it ; but, for the

sake of mere ^illustration, I aunex
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the exterior forms of three dif

ferent descriptions of vessels, known

for their fast sailing, viz. an Eng

lish cutter, an American schooner,

and either a French or an English

lugger, nearly of the same tonnage,

according to the present erroneous

way of determining it, and leave

them to the .judgment of Mr. Spec

tator, or others, to decide which

would be most likely to excel. This,

under all the circumstances of their

forms, length, breadth, depth,

draught of water, &c, must occa

sion some doubt, and, I trust, pro

duce an answer, after which I shall

trouble you with my own opinion on

the subject.

I remain, Sir,

Your obedient servant,

An Observer of Naval

Improvement.

June 9th, 1826.

ON DRAINING OP LAND.

Sir,—As you have inserted in the

Mechanics' Magazine an article on

the subject of Draining Land, and

as your Correspondent, C, has de

scribed the mode of effecting it in

that part of the country wherein he

resides, I trust that a description of

the methods resorted to here, will be

equally applicable to your pages.

Draining of land, like other good

things, is liable toabu3e; and land

may' be so drained as to render it al

most worthless, though, if proper

measures had been taken, it would

have rendered it highly beneficial.

Land-draining may be distinguished

into two kinds : 1. Furrow, or surf-

diaiuing, which is usually performed

K.2
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upon clay-land with a solid subsoil ;

and 2, Bog-draining. In the first,

or furrow-draining, the evil to be

removed is wet furrows. Sometimes

three or four feet of land is spoiled

on each side of furrows from stag

nant waters, either on or near tiie

surface. The mode of operation in

this case is, to strike out a main

drain across the close, giving it as

much fall as possible, «o the best

outlet that can be found. This main

drain should be dug as near at right

angles with the furrows as the nature

of things will admit. It should be

upwards of three feet deep, and con

tain an aperture sufficiently large to

carry off the water that may fall into

it from the several minor drains.

The minor drains are made down

such of the furrows that require to

be drained, each being at the com

mencement a foot wide and a foot

deep. A cut is afterwards made,

about three inches wide and nine

inches deep, with a tool made on

purpose : this is called agrip or chad,

and is filled with straw, thorn, stone,

tile, &c. ; a small quantity of stub

ble straw is then laid upon these ma

terials, and the earth is filled in.

Upon sward land, this furrow-drain

ing is sometimes effected with turf

alone. In this case, the drain is

made a little deeper, and the turf

being laid upside down upon Jhe

chad, it will endure for many years.

This furrow or surface draining, I

conceive, might be made a substi-

stute for water-trenches. It would

save the land occupied by such

trenches, give to the field a much

more cleanly appearance, and ren

der the land less liable to be parched

in summer.

In the second, or bog-draining, it

will be necessary to consider the na

ture of the disease before we attempt

the cure. A bog is a piece of land

in svhich a quantity of stagnant water

is mixed with the earth, whereby it

is made to bring forth rushes, and

other productions of little value.

Bogs are in general found upon low

grounds, by the side of a hill, or in

their immediate neighbourhood.—

Turnip-land, loose limestones, and,

indeed, all loose sub-soils, are par

ticularly adapted to imbibe the wet ;

ON DRAINING OF LAND.

as, under such soils, there is usually

a stratum of rock, more or leas.

From these hilU the water descends

to a lower situation : if it flows freely,

it is called a spring; but if it perco

lates through, and becomes mixed

with the earth, it forms a bog. The

origin of the spring, or bog, may be

at a considerable distance, as will

appear evident from the following :

—A gentleman in this neighbour

hood had a pond dug upon a clay

laud, but when it was finished, the

water found an aperture through the

bottom, and sunk into the earth with

a rattling noise, either into the in

terstices of a rock, or other loose

materials. Though the water was

very considerable, especially after

heavy rains, or a great fall of snow,

there was neither spring nor bog

near the place ; there was, however,

a great way off, a very fine spring,

where the water was no doubt dis

charged.

The usual way of draining a bog,

is to make an opening round the

upper part, to intercept the water as

it descends from the higher grounds,

and prevent its percolating the laud

to be restored. This opening, or

drain, is frequently made in the

shape of either of the letters C, T,

and L ; but the shape, of course,

varies with the circumstances. 1 have

seen drains of this description from

three to twenty feet in depth. The

drain should be dug until a solid clay .

bottom is obtained ; as, otherwise,

there will be danger of the water pe

netrating the earth, and forming a

bog in a still lower situation. Bogg

are frequently caused by the. under

ground passage of the waters from

the higher lands being intercepted

by a vertical stratum of clay : this

stratum causes the waters to assem

ble and overflow, as water overflows

a darn. A circumstance of this kind

occurred to a man residing in the

vicinity of this neighbourhood. He

made a half-moon drain above the

bog to be cured, but it had not the

desired effect. He then cut a drain

through it, but his efforts were in

effectual ; at last, he saw that the

water issued from below ; and having

bored to a considerable depth, the

cure was effected.
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The materials used by us, straw,

thorn, stone, tile, &c., have been al

ready mentioned, and the applica

tion of the two first to the grip or

chad in furrow-draining has been

fully described ; it, therefore, only

remains for me to point out the mode

of applying the stones and tiles. The

stone used is of two kinds, rubble-

etone and rock-stone. The rubble-

stone is gathered off turnip lands,

&c., and thrown into the chad, for

furrow-draining, which should be at

least six inches wide, and eight or

nine inches deep. The chad being

thna filled, is covered with a layer

of straw, and the ground filled in.

It is also sometimes used for bog-

draining ; but, in this case, the drain

rarely exceeds three feet in depth.

Rock-stones are at times walled and

covered in the manner described by

C. ; but far more frequently are set

slanting, about a foot up, against

each bank, and have others filled in

between them, as hollow as possible.

These are covered with a layer of

straw, and finally by the earth. How

ever beneficial the several materials

above-mentioned may have been,

they have, within the last twenty

years, been almost superseded by

draining-tiles. Draining-tiles should

be well burnt, and ring well when

struck by the knuckles. Of these,

there are three sizes—the large, the

medium, and the small ; each being

one foot long-, and of the shape of

a hone-shoe. The width of the small

size is about 2$ inches, the medium

four inches, and the large six inches.

The superiority of these tiles arises,

first, from the expedition with which

they may be laid (an experienced

drainer being able to lay a mile in a

day) ; secondly, from the drains not

being so liable to spoil, or be choked

by moles and rats ; and thirdly, from

their exceeding durability. An old

drainer told me but a few days since,

that he has often laid a thousand

within the hour, which is equal to

fifteen chains of work.

I am, Sir,

Your humble servant,

R— S—.

Kctterinp, Northamptoushire.

'Juue 3, 1826.

CERTAIN PROCESSES IK THE ARTS.

We have much pleasure in pre

senting to our readers the two fol

lowing articles, communicated by a

gentleman in Glasgow to the Editor

of the American Journal of Science

and Art.

Singeing of Cotton Stufft by the Gat

Flame.

The manufactories here are gene

rally closed against strangers, but I

have obtained access to two of them,

which are highly interesting. I be

lieve the process of singeing muslins

by means of the gas flame, has been,

described in our publications. Within

a year past, it has been brought to a

great degree of perfection here. The

process by whicn these fine textures

were passed over red-hot cylinders

uninjured, was sufficiently astonish

ing ; but one is ready to doubt the,

evidence of the senses, when he sees

a web, which is so delicate as to be

transparent, subjected to the direct

operation of flame, two or three

times in succession, and with no

change but an improvement in

beauty.

The machine on which the opera

tion is performed, consists of an up

right frame, sustaining two large

rollers, one on each side at the bot-

tem, and two pairs of rollers, like

those of a rolling-mill, immediately

above these, at the top. Between

the upper rollers the gas-pipe passes

the whole length of the frame, thickly

set with openings, serving as burners,

so that there appear to be from 50 to

100, in the space equivalent to the

breadth of the cloth. In perform

ing the operation, the muslin is

placed upon the lower roller, on one

side. The web is then passed be

tween the pair above, which serve to

keep it smooth, ami prevent irregu

larity of motion over the gas burners

to the opposite pair of rollers, and,

is attached to the lower roller on the

opposite side. It is then drawn over

the flame by the motion of the roller,

originating in a steam-engine, and

communicated by drums and baiula

in the usual manner. It was not

found sufficient merely to pass the

muslin over the flame, and therefore
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another contrivance was added, of

great ingenuity, which renders the

operation more surprising. A pipe

passes above the cloth in the same

direction as the gas pipe, with longi

tudinal slits ana openings to a main

pipe above, corresponding nearly to

the gas-burners. This is connected

with the receiver of a large air-pump,

which is kept in motion by the steam-

engine. A partial vacuum is thus

maintained at the openings of these

tubes, and the flame from the gas-

burners is drawn forcibly upwards,

ao that it passes directly through the

meshes of the muslin, and is seen

as distinctly above the web as below.

This contrivance also serves to carry

off the smoke produced by the burn

ing fibres of the cotton, which was

formerly very disagreeable and even

distressing. The finest muslins are

passed through this machine twice,

one for each side, and the coarser

four times. They rarely take fire,

although the motion is by no means

rapid, and the improvement in the

smoothness and texture is obvious

to the most inexperienced eye. In

Eassing over the flame, it is sustained

y bands of line twine, at the dis

tance of an inch from each other j

and it is surprising to observe, that

after passing for months in suc-

' cession over the flame, they experi

ence no change but the accumula

tion of tar from the gas,

Blcachifig Poxtler, Sulphuric Acid,

Alkaliel, fyc.

I was much interested in the ma

nufactory of Mr. Charles Tcnnant,

near this town, whose personal libe

rality and intelligence are not less

gratifying, than the results of his in

genuity. The original object was

the manufacture of the bleaching-

poivder, now so extensively used ;

but he has combined several others

wkh ic, in a manner which materially

contributes to the success and profit

of the whole. The buildings of the

establishment cover a apace of five or

six acres. One large section is de

voted to the manufacture of sulphu

ric acid. The nitre, instead of being

combined with the sulphur in this

operation, is placed in a separate

portion of the furnace, and its gas

is evolved by the heat of the burning

sulphur. '1 here are thirty furnaces,

and an equal number of leaden cham

bers, seventy feet in length, twenty

in breadth, and sixteen in height,

for the condensation of the acid,

which appear as if they were compe

tent for lodging the inhabitants of a

village. A large part of this acid is

employed in the production of chlo

rine, for the use of the manufactory,

and is therefore condensed only to

the degree necessary for thU pro

cess. The remainder is rectified by

distillation in platina retorts. There

are nine of these vessels, holding 50

gallons each, and weighing 500 or

600 ounces. Their value cannot be

estimated at less than 2500/. each,

or 22.500/. for the whole, and yet it

is believed to be more economical

than to employ the perishable vessels

of lead. Mr. Tennnnt informed me,

that they appear to suffer no dimi

nution or decay, but are liable to

bend and break, from the intensity

and continuance of the beat. The

whole produce of sulphuric acid is

about 12,000 gallons weekly.

The next process in order is the

formation of the chlorate of lime.

There are 15 or 20 leaden retorts for

the evolution of the chlorine, abuut

five feet in diameter, and weighing

nearly three tons each. They are

heated by steam, and the usual ma

terials are employed for the produc

tion of the gas. Within two years,

the inconvenient apparatus formerly

employed for the impregnation of

the lime, has been greatly improved

by the ingenuity of Mr. Teuuant.

The gas from the retorts is passed

into tix chambers of hewn stone,

about 30 feet long, 20 wide, and six

high, which are covered with wood,

and rendered impervious to the gas

by a resinous varnish. The lime U

placed in shallow boxes, at the bot

tom of these chambers. It U agi

tated during the process by iron

rakes, inserted through a box filled

with lime, which server as a valve.

The impregnation is generally com

pleted in two days, when the supply

is renewed by means of wooden

doors, which are locked in. So ac

curately in every part of the appara

tus fitted, that in the building cou
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tabling these immense volumes of

imprisoned gas, there was no dis

agreeable vapour, and the gas was

not so perceptible as it usually is in

a laboratory, where a small quantity

is forming for mere experiment. The

powder, when completely formed,

even in large quantities, has no per

ceptible odour, and thus shows the

accurate manner in which the pro

cess is conducted.

The remainder of the establish

ment is employed in turning the re

sidue of these processes to account.

The sulphate of soda and potash are

converted into the alkaline state by

two successive burnings, in union

with bituminous coal, and three lixi-

viations and evaporations. About

eighteen tons of subcarbonate of

soda, in its purified state, are pro

duced weekly. By two successive

crystallizations, it is formed into

lar<se rhomboidal, tabular crj3tals,

and surpasses in beauty any speci

mens of the article I have ever seen

produced in the large way. A part

of the alkali is taken at an interme

diate state, and employed iu the last

section of the manufactory, in the

making of soap. It furnishes the

chief supply of this article for this

city and the surrounding country.

Some idea may be formed of the ex

tent of this establishment, from the

fact, that it requires a daily supply

of 60 tons of coal and twenty tons of

lime; and the completeness of the

parts is quite as surprising as the

magnitude of the whole. It is only

doing justice to the proprietor to

state, that it is the result of indivi

dual enterprise and ingenuity, ope

rating at first on a small scale.

ON FIGURES.

Sir,—If some of your learned

Correspondents would undertake to

write a series of papers, explaining

the science of Figures, in a plain

and familiar style, as free from tech

nicals as possible, it would be a most

valuable and acceptable piece of in

formation to a numerous class of

yonr readers. Seven-eighths of the

operative mechanics have never been

farther in figures than from Multi

plication to the Rule of Three j one

half of the remaining eighth farther

than fractions, and the remainder,

with very few exceptions, farther

than the end of VValkingame's School

Arithmetic. Such being the case,

the utility of devoting a page weekly

to the above purpose, is strikingly

obvious. To what purpose is it, Mr.

Kditor, of writing instructions in

Greek, when the person who is to

be instructed is ignorant of Greek f

And to what use is the working al

gebraically a problem, when the per

son who is to be profited by its so

lution is ignorant of algebra r The

object of every author should be to

make himself thoroughly understood

by those to whom he is writing ; but

without the characters he writes in

be understood by those persons, his

object is defeated, and his writing is

unprofitable and useless.

I am, Sir,

Yours respectfully,

Philo-Twist'em.

Chatham.

Hancock's invention for cool

ing boiling worts in drewino.

Wiveliscombe, Somersetshire,

Juue7, 1826.—Therm. 68°.

Sin,—Through your extensively

circulated Publication 1 would wish

to communicate to your correspond

ents, and the public, an invention of

a Mr. Hancock, a very ingenious and

intelligent man, who has paid great

attention to the art of Brewing, and

the mode by which its various pro

cesses may be condensed and faci

litated. I visited Mr. Hancock's

brewery this morning, and witnessed

an experiment which, to me, appears

of vast importance to the science of

brewing. It is agreed by all parties,

that those who are engaged in exten

sive concerns of this description find

a considerable difficulty in reducing

the temperature of their worts to the

point necessary for a perfect fermen

tation; but Mr. Hancock completely

obviates these difficulties by the fol

lowing process :—A leaden pipe,

three-quarters of an inch calibre, is

encased in another leaden pipe of
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about double its diameter, and is in

serted into the copper or other ves

sel containing the boiling liquor.

These two pipes are coiled around

the walls of the building, to preserve

a plane of inclination, which will al

low the wort or liquor in the minor

pipe to escape, at the rate of two

hogsheads per hour, and is let off by

a stop -cock, whilst the space between

the outer and inner pipe is filled with

cold water, which passes rapidly-

through it, and carries off the caloric

of the boiling wort or liquor, whose

temperature is reduced two degrees

below the measure of the atmo

sphere ; thus effecting a diminution

of temperature from 212°of Fahren

heit's thermometer to 66°, and cool

ing at the rate of fourteen hogsheads

in seven hours, which could not be

effected in double that time by the

usual process. We have here an ap

paratus bold, decisive, and simple,

requiring no care, trifling labour,

and not likely to be out of repair ;

and, what is of more consequence,

of the cheapest materials. 1 have

been informed that some one has

claimed a patent for a very complex

machine, designed to cool boiling

worts j but the simplicity of Han

cock's apparatus must supersede all

others liable to have their parts dis

composed in the working. Mr. Han

cock, who is most liberal in commu

nicating his improvements to the

public, will feel obliged by any of

your Correspondents communicating

their sentiments to him through the

medium of your excellent publi

cation.

I have the honour to be, Sir,

Your obedient servant,

Henry Sully, M.D.

INSTRUMENT FOR DRIVING NAILS, BOLTS, ETC. INTO TIMBER.

(To the Editor of the Mechanics' Magazine.)

 

Sir,—The last Number of your

excellent Magazine contains a sketch

ofa crow-bar for drawing nails, bolts,

&c. out of timber ; the above is a

sketch of an Instrument for driving

nails, bolts, &c. into timber. Like

the crow-bar, its construction is so

very simple, that any explanation

would be unnecessary ; and having,

like the crow-bar, been for ages past

in general use, I presume it will be

deemed equally deserving of a place

In the Mechanics' Magazine.

I am, Sir,

Your constant reader,

L. J. F.

June 5th, 182G,
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DRAG.

[To die Editor of the Mcchuict' Magazine.)

Srn,—I wish particularly to call

the attention of your readers to the

form of drag now in use, to en

deavour to save persons from drown

ing, as I feel confident that some of

them will be able to effect a consi

derable improvement in it.

 

The drag represented by the en-

jrraving is the invention of a Dr.

Cogan, to whom the Society of Arts

awarded their gold medal. It con

sists of three prongs, eacli divided

into two at their extremities, and is

furnished with six moveable hooks.

The drag has a long pole attached to

it, and a cord passes from it through

ahole at the top ; and there is another

cord fastened to its other extremity,

to draw it backu-ard when required

to be released from roots, weeds, or

other obstacles. It is intended to be

used in large ponds, or other pieces

of water, where no boats are to be

had; and even when they are at
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hand, it is considered greatly to fa

cilitate the recovery of the body.

I remain, Sir,

Your obedient servant,

J— B—.

CHINESE TOWERS.

The Towers called by the Chinese

Taa, and which the Europeans call

Pagodas, are very common in China.

In some provinces, says Du Halde,

you find them in every town, and

even in the largest villages. The

most considerable of them all are

the famous porcelain tower at Nang-

King, and that of Tong-Tchang-Fou,

both of which are very magnificent

structures. Tin: porcelain tower at

Nang-Kin<r is, without doubt, the

highest and finest in China. It is of

an octagonal figure, each side being

fifteen feet. It is two hundred feet

high, and divided into nine stories,

by simple floors witliin, and by cor

nices without, which sustain little

roofs, covered with green tiles. The

outside of the tower ofTong-Tchang-

Fou is of porcelain, adorned with

divers figures, and the inside is lined

with marble, of different colours,

and finely polished. By a staircase

made in the wall, you ascend to the

different stories, and from thence to

very fine galleries of marble, adorned

with gilt and iron rails, which em

bellish the projections wherewith the

tower is surrounded. At the corners

of these galleries hang little bells,

which, when moved by the wind,

make an agreeable tinkling. In re

gard to their form, the Taas are all

nearly alike ; being of an octagonal

figure, and consisting of seven, eight,

and sometimes ten stories, which

grow gradually less, both in height

and breadth, all the way from the

bottom to the top. Each story is

finished with a kind of cornice, that

supports a roof, at the angles of

which hang brass bells ; and round

each story runs a narrow gallery, in

closed by a rail or balustrade. These

buildings commonly terminate in a

long pole, surrounded with several

circles of iron, hanging by eight

chains fixed to the top of ttie pole,

and to the angles of toe covering of

the last story.

,
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ANCIENT VASES.

[Continuedfrom page ll&VAo. 148.)

From an accurate examination it ap

pears probable, that the thin pellucid

coating, by which the colour of the clay

is rendered brighter or duller, is of the

same substance with the black paint of

vases, but in a diluted or extenuated

state, which was first shown by the ce

lebrated Jorio, the very learned Inspec

tor of the Royal Collection of Vases at

Naples.* It may commonly be observed

in rases, that this paint has been repeat

edly applied, where the colour of the

clay had not been completely modified

by the first operation, and in this man-

tier also the colour lias been changed

from dusky to black.f Sometimes single

lines occur, in which different degrees

of iuteusity may be observed in the

colour.

We shall now inquire into the nature

of this black paint. Caylun has ascribed

the black varnish to the martial or uian-

ganesian earth of glass-works, J an opi

nion which Ciivaud has also embraced. ||

I.e. Sage once thought, that the black

coating of vases was produced from oxide

of lead and oxide of manganese,! which

opinion is uot only sufficiently confuted

by what I have said above, with regard

to the nature of the varnish, but also by

the slight degree of bakiug which tiie

vases have undergone, by which the

oxide of lead could uot be applied, as

Chaptal has also remarked.!! acheerer

says, that the coating of vases does uot

consist of metallic substances, hut of a

certain kiad of earth, and that the black

colour cannot have been produced by

oxide of manganese. Chaptal inclines to

the opinion , that vitreous lava has formed

the basis of the coating of vases, its na

tural fusion having been strongly assisted

by the addition of some saline sub

stances.** Vauquellu was the first who

discovered that the black paint was car

bonaceous, and he is at the same time

of opinion, th.it it was prepared from

graphite or authracite.-ft

* Sul. Met. d. Aut. ucl Dipingere i

Vasi, p. 5.

f Jorio, loc. cit. p. 10.

. t Rec. d'Antiq. t. i. p. 87.

|| Ksame di alcune pietre impiegatc

per fare vasellami. liruguatelli Anuuli

ili Chimica, t. iii. p. 151.

§ Mem. do l'lnst. 1808, p. 335.

11 U«ettiger's Vaseugemalde. Bo. ii.

Heft. 2. p. 35, 36.
•* Mem. tie l'lnst. 1808, p. 234.

ft Milliu., Peint, des Vases Ant. p. 7.

No. 47.

From experiments made with the view

of investigating this matter, I too have

found that the black coating of rases con

sists of a combustible substance, either

carbonaceous or bituminous ; with this

determi nation, the abovemeutioiied expe

riments also agree, inasmuch as it is not

dissolved by acids. On throwiug particles

of the black coating into nitre fused iu a

platiua cup, they burned by sparkling,

and were quickly consumed. By this

experiment, the singular phenomenon,

that a coating so thin should hare pre

sented its colour and lustre for so long a

period, is satisfactorily explained.

The question regarding the substance

from which this black coating has been

derived, is more difficult of solution. I

cannot, give my assent to the opinion of

the celebrated Vauqueliu, mentioned

above. It is shown by the colour and

lustre of the paint, that it could not have

been prepared from graphite, a substance

which has more of the colour of iron,

and a metallic lustre. The quality which

it possesses of fusing with nitre, as above

related, is also against its derivation

from graphite and authraciie. If we sup

pose the paint to have been laid on with

a pencil, it may be inferred that its sub

stance had been fluid of itself, or bad

been reduced to a state of fluidity by

means of some other substance. As the

appearance of the coating of vases proves

its fusion, it may be concluded, that the

matter was either fusible of itself, or

had been rendered so by intermixture

with some other substance. Nor does

it seem improbable, that, in order to

form this coating, a substance was ap

plied, which either occurred in the dif

ferent countries in which those vases

were manufactured, or was easily pro

cured by commerce.

I instituted various experiments, with

the view of determining this substance,

which entirely failed, because I followed

the common opinion, that the black coat

ing of the antique rases was laid on and

burnt in, in the same way as the pig

ments arc in the manufacture of our

better sorts of earthen-ware. 1 applied

various carbonaceous substances, vegeta

ble as well as mineral, reduced to a suf

ficient degree of tenuity by levigation,

either by themselves or by means of a

fluid, or mixed with fusible substances,

to vessels either dried iu the air or

baked, and these I exposed, after in

closing them iu other vessels, to various

degrees of heat In a pottery-furnace.

These vessels so coated, came, without

exceptiou, from the furnace, with red,

yellow, or white colours, according to

the qualitv of the clay, and the different

degrees of heat. I applied liquid bitu

men in other experiments, but with uo

better success.

When I had almost despaired of ac

complishing my object, ii occurred to me,
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that perhaps the method which is used

for covering iron-work with a black coat

ing, might be equally applied to earthen

ware. The experiments in which I made

use of mineral bitumen succeeded very

well. I dissolved asphaltum in naphtha

or mineral oil, and applied the solution,

by means of a pencil, to earthen vessels

once baked aud again heated, by which

a black coating like varnish, intimately

attached to the surface of the vessels,

and precisely similar in appearance to

the black coating of the ancient Grecian

vases, was immediately produced. The

degree of heat at which the solution is to

be applied, should be such as is sufficient

for melting the asphaltum. I exposed

the vessels, after the coating was laid on,

for some time to heat, by which the

naphtha is evaporated, and the varnish

is completely dried. Liquid bitumen,

applied in the same manner, gives a si

milar but less bright varnish. The so

lution of asphaltum by means of naphtha,

is also_ preferable on (his account, that

very different degrees of saturation may

he produced. A thin solution affords a

transparent varnish, by which dusky co

lours are produced, passing more or le«s

into red, according to the different co

lour of the clay. If the application of

this solution he repeated, very different

varieties of varnish may be produced,

from a brown colour to a perfect black.

If a saturated solution be applied, a dull

black colour is produced at ouce.

In the same way that the surface of

vessels is covered over with varnish, va

rious figures are painted upon it by means

of a pencil. The paiutiugs may be made

more perfect, in proportion to the de

gree of heating which the vessel under

goes ; for the varnish enters in this man

ner the sooner into the pores of the clay,

and loses its fluidity, on which account

the delineations are more distinct. But

the more the vessels are heated, the more

quickly must the paintings he applied.

As it is only tha outside that requires

to be covered with vanish or paintings,

vessels may easily be heated for this pur

pose, by filling them with bnruiug char

coal or hot embers. But if vessels, hiving

little depth, are to be paiuted within,

they must be previously heated in a pro

per furnace, or among hot cinders.

( To be concluded in our next.)

HYDROSTATICS AND HYDRAULICS.

To Me Editor of the Mtckunin' Magnine.

Sir,—Herewith I send the com

mencement of a paper on Hydrosta

tics and Hydraulics, which, if you
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think it worthy a place in your Ma

gazine, I propose continuing occa

sionally.

I ain, Sir,

Yours respectfully,

J. M. N.

Hydrodynamics, from 'TSwp,

" water," and Awaits, " power,"

is properly that science which treats

of the power of water, whether it

acts by pressure or by impulse. In

its more enlarged acceptation, how

ever, it treats of the pressure, equi

librium, cohesion, and motion of

fluids, and of the machines by which

water 13 raised, or in which that fluid

is employed us the first mover. Ths

science of Hydrodynamics is divided

into two branches, Hj/droitatict and

Hydraulics. Hydrostatics compre

hend the pressure, equilibrium, and

cohesion of fluids ; and Hydraulics,

their motion, together witii the ma

chines in which they are chiefly con

cerned. Archimedes, Nero, Galileo.

Torricelli, Pascal, Sir I. Newton,

D'Alembert, &c. &e. are among the

most celebrated of those who, by

their discoveries, experiments, and

writings, have contributed to the

rise and progress of the science of

Hydrodynamics. From the mention

of the name of Archimedes, it will

at once appear that the ancients

were acquainted with some of the

laws of this science, though they

cultivated it less than any other

branch of mechanical philosophy;

and it was not till the time of Pascal,

about the middle of the 1 7 th century,

that it was carried to any degree of

perfection.

A better definition of hydrosta

tics, of which branch of hydrodyua-t

mies I first propose to treat, is as

follows :—it is that branch of natural

philosophy which comprehends the

pressure and equilibrium of those

fluids which are considered non-elas

tic, as water, oil, mercury, &c.—the

method of determining the specific

gravities of substances, the equili

brium of floating bodies, and the

phenomena of capillary attraction.

A fluid is a collection of very small

particles, cohering so little among
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themselves, that they yield to the

smallest force, and are easily moved

among one another. It was univer

sally believed, till within the last

sixty years, that water, mercury,

and other fluids of a similar kind,

could not be made to occupy a

smaller space by any external force ;

and the Florentine experiment, in

which a globe of gold was filled with

water, and compressed till the water

escaped through the pores of the

metal, seemed to confirm this opi

nion. But later experiments prove

that this is not the case, and it is

now generally admitted that water

and other funds are compressible,

though in avery small degree. Since,

then, fluids are compressible, they

must also be elastic ; for when the

compressing force is removed they

will recover their former magnitude ;

and hence their division into elastic

and non-elastic is equally improper.

The first law of hydrostatics which

I shall mention, is, that the surface

of a fluid, influenced by the force of

gravity and in equilibno in any ves

sel, is horizontal, or at right angles

to the direction of gravity. But as

the direction of gravity is in right

lines, which meet near the centre of

the earth ; and since the surface of

the fluid is, as we have just seen,

perpendicular to that direction, their

surface will be a portion of a sphe

roid similar to the earth. When the

surface has no great extent, it may

safely be considered as a plane, but

when it is pretty large, as in the sea,

the curvature of the earth must be

taken into account.

lite second law is somewhat simi

lar to the foregoing, viz. that the

surface of a fluid contained in any

number of communicating vessels,

however different in form or posi

tion, will be horizontal ; but when

the communicating vessels are so

small that they may be regarded as

capillary tubes, the surface of the

fluid will not be horizontal. From

the attraction which all fluids have

for glass, they rise to a greater height

in smaller tubes than in large ones,

and the quantity of elevation is in

the inverse ratio of the diameters of

the bores. In the case of mercury,

and probably of the other melted

metals, the fluid substance is de

pressed in capillary tubes, and the

depression is subject to the same

law. But 1 shall speak of capillary

attraction hereafter. This law ex

plains the reason why the surface of

small pools in the vicinity of rivers

is always on the same level with the

surface of the rivers themselves,

when there is any subterraneous

communication between the river

and the pool. The river and the

pool may be considered as cumin u-

uicating vessels.

[To be continued.)

UNIVERSITY OF LONDON.

The Plan of the University of Lon

don is now so much matured, that

the Council chosen to superintend

its affairs, deem themselves bound

to lay an outline of it before the

public, in order that the friends of

public instruction may have a fuller

opportunity of determining how far

the Institution deserves the continu

ance of their support.

The number and names of the sub

scribers sufficiently evince the strong

conviction of its utility which prevails

in the class for whom the Institution

is peculiarly destined, and who con

sult their own interest, as well as

that of the public, in contributing

towards its establishment.

The City of London is nearly equal

in population, and far superior in

wealth, to each of the kingdoms of

Denmark, Saxony, Hanover, and

Wirtemburgh, every one of which

has at least one flourishing Univer

sity. Supposing the annual rate of

increase, in the last five years, to

have been the same as in the pre

ceding ten, the present population

cannot be less than fourteen hundred

thousand souls,* of whom there are

about forty thousand miles between

the ages of sixteen and twenty-one,

the usual period of academical edu

cation. Out of this number it ap

pears to be probable, from the Par

liamentary returns of the Property

* By the returns of 1821, the numbers

were 1,274,000.
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Tax in the latter yeaw of its dura

tion, that from four thousand to six

thousand are the children of persons

who can easily defray the very mo

derate expense of their attendance

on Lectures in London. It may

safely be affirmed, that there is no

equal number of youths in any other

place, of whom so large a portion

feel the want of liberal education,

are so well qualified for it, could so

easily obtain all its advantages at

home, and are so little able to Lr" in

qnest of them elsewhere. No where

else is knowledge more an object of

desire, either as a source of gratifi

cation, a means of improvement, or

an instrument of honest and useful

ambition. The exclusion of so great

a body of intelligent youth, designed

for the moot important occupations

in society, from the higher means of

liberal education, is a detect in our

institutions, which, if it were not be

come familiar by its long prevalence,

would offend every reasonable mind.

In a word, London, which, for intel

ligence and wealth, as well as num

bers, may fairly be. deemed the first

city in the civilized world, is at once

the place which most needs an Uni

versity, and the only great capital

which has none.

The plan of the Institution will

comprehend Public Lectures, with

Examinations by the Professors ;

Mutual Instruction among the Pu

pils, and the aid of Tutors in those

parts of knowledge which most re

quire to be minutely and repeatedly

impressed on the memory. It is in

tended, that the Professors shall de

rive their income at first principally,

and, as aoon as may be, entirely,

from the fees paid by their pupils;

they will hold their offices during

good behaviour. Professors will

doubtless be found of eminent abi

lity, and of such established reputa

tion, as to give authority and lustre

to their instructions, so that the Uni

versity will not be wanting in the

means of exciting and guiding supe

rior faculties in their ascent to excel

lence, as well as of speedily and

easily imparting the needful mea

sure of knowledge to all diligent

students. The number of the Pro

fessors, the allotment of particular

branches to individuals, and the

order in which the Lectures ought

to l>e attended, are matters not yet

finally settled, and some of them

must partly depend, in the first in

stance, on the qualifications of can

didates ; others will permanently be

regulated by the demand for different

sorts of instruction. Some Professor

ships may hereafter be consolidated;

more are likely, in process of time,

to be subdivided ; many entirely new

will doubtless be rendered necessary

by the progress of discovery, and by

the enlarged desire of the commu

nity for knowledge. The Course of

Instruction will at present consist of

Languages, Mathematics, Physics,

the Mental and the Moral Sciences,

together with the Law of England,

History, ami Political Economy ;

and the various branches of know

ledge which are the objects of Medi

cal Education. In the classification

of these studies there is no intention

to adhere strictly to a logical order,

whether founded upon the subjects

to which each relates, or on the fa

culties principally employed on it.

Without entirely losing sight of

these considerations, the main guide

of the Council is the convenience of

teaching, which for the present pur

pose is more important than a scien

tific arrangement; even if such an

arrangement could be well made

without a new nomenclature of the

sciences, and a new distribution of

their objects. A few preliminary ob

servations will explain the grounds

of the first choice of subjects for

Lectures, and the reasons for as

signing, in some instances, bounda

ries to the province of each Professor.

Some languages will probably be

studied only by those whose peculiar

destination requires such attain

ments ; and in this department ge

nerally, it will be fit to seek for every

method of abridging the labour by

which the majority are to attain that

proficiency to which they must con

fine themselves. But the structure

of human speech is itself one of the

worthiest objects of meditation : the

comparison of various languages

makes each of them better under

stood, and illustrates the affinity of

jWhile it enlargesand strength
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ens the understanding- ; even the mi

nute and seemingly unfruitful study

of words is a school of discrimina

tion and precision ; and in the arts

which employ language as their in

strument, the contemplation of the

original models, not only serves to

form the taste of the youth of ge

nius, but generally conduces to ex

pand an J elevate the human faculties.

The Mathematical Sciences are so

justly valued as a discipline of the

reasoning faculties, and as an uner

ring measure of human advance

ment, that the commendation of

them might seem disrespectful to the

public judgment, if they did not af

ford by far the most striking instance

of the dependence of the most com

mon and useful arts upon abstruse

reasoning. The elementary propo

sitions of geometry were once merely

speculative ; but those to whom their

subserviency to the speed and safety

of voyages, is now familiar, will be

slow to disparage any truth for the

want of present and palpable useful

ness.

It is a matter of considerable dif

ficulty to ascertain the distribution

of Physics, a vast science, or rather

class of sciences, which consists in

the knowledge of the most general

facts observed by the senses in the

things without us. Some of these

appearances are the subject of calcu

lation, and must, in teaching, lie

blendid with the Mathematics ; others

are chiefly discovered and proved by

experiment ; one portion of physical

observation relates to the movements

of conspicuous masses, while another

respects the reciprocal action of the

imperceptible particles, or agents,

winch we know only by their results ;

a great part are founded on that uni

formity of structure, and those im

portant peculiarities of action, which

characterize vegetable and animal

life. The subjoined division of pro

fessorships in this province, though

chiefly adapted to the practical pur

pose of instruction, is influenced by

some regard to the above consider

ations.

As the Physical Sciences aim at

ascertaining the most general facts

observed by sense in the tilings which

are the objects of thought, so the
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Mental Sciences seek to determine

the most general facts relating to

thought or feeling, which are made

known to the being who thinks, by

his own consciousness.

The sub-division of this part of

knowledge would be very desirable,

on account of its importance and in

tricacy ; but the close connexion of

all the facts with each other, renders

it peculiarly difficult.

A separate Professorship of Logic

is proposed, not only because it sup

plies the rules of argument, and the

tests of sophistry, but still more for

that mental regimen by which it

slowly dispels prejudice, and strength

ens habits of right judgment.

Perhaps,, also, Rhetoric may in

time merit a separate Professorship,

of which one main object would lie,

to undeceive those rigid censurcrs,

and misguided admirers, who con

sider eloquence as a gaudy pageant ;

and to imbue the minds of youth

with the wholesome assurance, that

when guided by morality, and sub

jected to logic, it is the art of ren

dering trrth popular, and virtue de

lightful ; of adding persuasion to con

viction ; and of engaging the whole

man, the feelings as well as the un

derstanding, on the side of true wis

dom.

The object common to the Moral

Sciences, is the determination of the

rules which ought to direct the volun

tary actions of men ; and tbey have

generally been subdivided into Ethics

and Jurisprudence j though the im

portant distinction between these

sciences has seldom been accurately

traced, still less steadily observed.

The direct object of Ethics is the

knowledge of those habitual dispo

sitions of mind which we approve as

moral, or disapprove as immoral,

and from which beneficial or mis

chievous actions ordinarily flow. In

an ethical point of view, actions are

estimated good in proportion to the

excellence of the state of mind from

which they arise. The science of

Ethics is co-extensive with the whole

character and conduct of man ; it

contemplates the nature of virtues

and duties ; of those dispositions

which are praiseworthy, and of that'

course of action which is incumbent
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on a reasonable being, apart from

the consideration of the injunctions

of law, and the authority of civil

government.

The first olyect of Jurisprudence

(taking that term iu ait enlarged

sense), is the ascertainment of rights,

or of those portions of power over

persons or things which should be

allotted to each individual for the

general welfare. The second is to

determine what violations of these

ii.ii'-: are so injurious in their effects

and consequences to society, as to

require prevention by the' fear of

adequate punishment. Jt is the

science which defines rights and

crimes ; it pre-supposes the autho

rity of government, and is limited in

its direct operation to the outward

actions of men, as they affect each

other. Ethics, though it has a wider

.scope, contemplates its objects more

simply and generally. Jurispru

dence, within its more limited sphere,

considers its objects in more points

of view ; prescribes more exact rules,

and is therefore compelled to make

minute and even subtle distinctions.

The confusion of these two branches

of Moral Science has contributed to

disturb the theory of Ethics, and to

corrupt the practice of legislation.

The study of the Law of England

has for centuries been confined to

the Capital, where alone is a con

stant opportunity of observing its

administration in Courts of Justice,

and of acquiring skill in peculiar

branches under private instructors.

These exclusive advantages of Lon

don for the study of the law will be

enhanced by combination with lec

tures and examinations, while syste

matic instruction in law, and in ge

neral knowledge, will be rendered

accessible to those branches of the

legal profession who are now shut

out from them in common with the

majority of the other youth of this

capital.

The maxims which ought to he

observed by independent communi

ties towards each other, and of which

the fitness is generally acknowledged

by civilized states, together with the

usages by which they profess to re

gulate their intercourse, constitute

what is metaphorically called the

Law of Nations.

Political Philosophy, which con

siders what are the rights and duties

of rulers and subjects in relation to

each other, naturally belongs to the

province of Ethics.

In an arrangement which does not

affect a rigid method, History and

Political Economy may be classed

either as parts or appendages of

Moral Science. A minute know

ledge of History cannot be commu

nicated by lectures. But the out

line of General History, directions

to the student for historical reading,

the subsidiary sciences of Geography

and Chronology, together with some

information respecting Numismatics

and Diplomatics,* and the rules of

Historical Criticism will furnish am

ple scope for one Professor.

The object of the science of Politi

cal Economy is to ascertain the laws

which regulate the production, dis

tribution, and consumption of wealth,

or the outward things obtained by la

bour, and needed or desired by man.

It is now too justly valued to require

any other remark, than that the

occasional difficulty of applying

its principles, and the differences

of opinion to which that difficulty

has given rise, form new reasons for

the diligent cultivation of a science

which is so indispensable to the well

being of communities, and of which,

as it depends wholly ou facts, all the

perplexities must be finally removed

by accurate observation and precise

language.

I'1"]' the studies which are neces

sary in all the branches of the Pro

fession of Medicine, London pos

sesses peculiar and inestimable ad

vantages. It is iu large towns only

that Medical Schools can exist. The

means of acquiring anatomical know

ledge, medical experience, and sur

gical dexterity, must increase in

* The ascertainment of the age and

authenticity of" ancient mauuscrips.cliief-

ly of public documents, by their written

character and other outward marks. The

adoption of this technical term from the

continental nations seems to be justified

by convenience.
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exact proportion to the greatness

of the town.

At this moment the great majority

of those who are called; general prac

titioners, who take no degree, con

fine themselves to no single branch

of the profession ; but in whose hands

the whole ordinary practice of Eng

land is placed, receive their systema

tic instruction from Lectures in Lon

don, during one or two years, while

many of them are attending hospi

tals. The annual average of such

students is about seven hundred.

Many of the Lecturers have been,

and are, men of very eminent ability ;

and the practitioners thus educated

are, generally, most respectable for

information and skill. It is no re

flection on either body to affirm, that

medical education would be im

proved if the teachers of most dis

tinguished ability who are now scat

tered over London, were gradually

attracted to one Institution, where

they would be stimulated to the ut

most exertion of their faculties, by

closer rivalship, larger emolument,

and wider reputation. To what cause

but to the present dispersion of emi

nent teachers can it be ascribed, that

the greatest city of the civilized world

is not its first .School of Medicine ?

The young men who are intended

for the scientific profession of a Civil

Engineer, which has of late been

raised so high by men of genius, and

exercised with such signal advantage

to the public, have almost as strong

reasons as those who are destined for

the practice of medicine, for desiring

that a system of academical educa

tion should be accessible to them,

where they can be best trained to

skill and expertness under masters

of the first eminence.

NOTICES

CORRESPONDENTS.

We regret that we shonld have to an

nounce to C , the complete failure of

the scheme to which he has alluded. We

ourselves did witness many of the expe

riments, and have long since anticipated

this result.

The private communication of G. H.

merits our approbation. It is unques

tionably a subject of importance, and we

shall, before long, submit it toour readers.

Communications have been received

from—A Yorkshire Farmer—Colin—X.

—Valedieo Opifex—Indicator—T. C. C.

—M. A. Coiin—E. B. Palmer—J. S.—

A. M. A.—Priucipia—X. Y. Z.—and

Principia. The whole of which will ap

pear in clue course.

Our Subscribers are respectfully in

formed, that the Supplement to Vo

lume V., containing the Title, Preface,

and Index to the Volume, together with

a Memoir and beautiful Portrait of Mr.

Emebson, is now ready, price Sixpeuce.

Also, Volume V. complete, iu boards,

price Eight Shillings.

And Part XXXVII., price One Shil

ling.

•»• Advertisements for the Covers of

the monthly Parts must be sent to

the Publishers before the 20th day of

each Month.

[In our next Number we shall pre

sent our readers with an Elevation

and Plan of the proposed Building.]

(To be continued.)

Communications (post paid) to be addrewc d

to the Editor, at Uie Publishers', KNIGHT

and LACEY, 55, Paterno»ter-tow, London.

Printed by Mills, Jowett, and Mill! (lata

Bensley), Bolt-court, Fleet-street.
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•• We know, or may know, the flrtt point from which each of us starts to arrive at an ordinary

degree of intellect; but who can tell where it the other extremity ? I am not aware that any

philosopher has yet been bold enough to say—here is the limit which man may attain, but which

he cannot pass. We know not what our nature admits of our being: none of us has measured

the distance which may exist between one man and another. What soul is so base as never to

have been warmed with tKis idea, and not sometimes to have exclaimed with pride:—How

many have I already outstripped I How many may I yet overtake! Why should my equat

surpass me : " . RousaBAu.

MAGNETISM OF IRON.

 

VOLj VI.
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ON THE MAGNETISM OF IRON ARIS

ING FROM ITS ROTATION.

FOR some time previously to hit

observation and investigation of the

phenomena detailed in this communi

cation, Mr. Christieliadbeen engaged

in making several series of experi

ments, with a view to discover the

precise manner in which unmagne-

tized iron act s upon a magnetic needle .

For this purpose, he had made use of

an iron ball 13 inches in diameter,

and also of a shell 18 inches in di

ameter, and observed their effects on

the needle in various positions, as

referred to certain planes passing

through its centre. The shell and

the needle were placed in the relative

positions which lie wished to give

them, by determining a radius and an

angle on a horizontal plane, and a

vertical ordinate. The requisite com

putations becoming, from their num

ber, laborious, Mr. Christie resolved

to supersede the necessity of them, if

possible, by the construction of an

instrument, by which he could adjust

the iron and the needle in their proper

relative positions, without any pre

vious computation. In this he suc

ceeded, by means of the instrument

he proceeds to describe in the follow

ing manner, but in which it became

necessary to make use of a plate of

iron instead of the heavy iron-shell.

" The instrument is represented

in the title page. The principal part

consists of two strong limbs of brass:

one, SQN, a semicircle, 18 inches in

diameter, 2-15 inches broad, and '3

inch thick : the other consists of two

semicircles joined together ; S JE N,

1*2 broad, and -22 thick, and its outer

diameter 18 inches ; s <£ n -9 inch

broad, '22 thick, and its inner diame

ter 9*2 inches. S .33 N, n <e s, and

SQN are attached to each other by

strong brass pins, passing from S to

t and N to n ; so that * .33 n will re

volve about the axis S s n N, while

S Q N is fixed. S JE N and S Q N

are graduated from /£ and Q towards

S and N, as is likewise s an from ••

towards s and n. The semicircle S

Q N passes freelythrough an opening

in the support G I, but may be

clamped firmly in any position by

means of two strong screws, working

into the parts G, G', from the back of

the instrument. On the chamfered

edge of the opening g, in the face of

G G', is an index showing the incli

nation of the axis S N to the horizon ;

and on the part Kfc at the foot of the

pillar, and attached to it, is an index

pointing out on the graduated circle

L /, fixed on the table T t, the situ

ation of the fixed limb SQN with

respect to the magnetic meridian. Rr

is another graduated circle fixed to

the movable limb S JE N ; which,

by the index at .- , on the fixed limb

SQN, shows the angle described by

S M N from the plane SQN. A

very strong brass pin, soldered to the

foot of the pillar, passes through the

table T t and a tflick circle of

wood, to which the legs are attached,

and has below a stamping screw, to

.fix the whole firmly together in any

position. The compass box N' S' is

fitted on to a stand fixed to the sup

port F /, which consists of two parts ;

/fitted to G, and F sliding on a tube

attached to /; so that the compass

may be elevated or depressed. An

arm A B. to carry the circular plate

of iron C c, is connected with the

movable limb S <z N. The part A a

consists of two flat pieces, having the

limb of the instrument between them,

so that the arm may be moved into

any position on it, and be fixed in

that situation by means of a strong

screw working into the face A a.

On the cylindrical bar B b, a short

hollow cylinder slides freely, having

a circular rim raised '6 inch from it,

to support the iron plate C c at right

angles to the .axis of the cylinder.

Over the plate of iron is a wooden

washer D d, which is.pressed on it

by the screw /• working on the short

cylinder. The cylinder with the plate

is' fixed in any position on the arm

by the clamp M m. In the part A a

of the arm are two openings o, o', on

the chamfered edges of which are in

dexes in a line with .the axis of the

cylinderB 4, so that when each points

to the same arc on the semicircles

S JE N, s <x n, the axis of the cylin

der B A is directed towards their

centre, and every . point in the

edge qf the plate is at the same

distance from that centre. As the

weight .of the plate was a consider
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' able slram on the instrument, a scale

to contain a counter-weight was sus

pended from the ceiling' of the room,

and the line from it passed through a

•movable pulley, attached to the arm

B //, so that the weight might easily

be adjusted to relieve nearly altoge

ther the strain of the plate on the arm

in any position. The arm was also

occasionally supported, and kept

steady in its position, by a sliding

Tod resting on the table T t. The

compass consists of s. circular box,

tjontaining a circle of 6 inches in

'diameter, very accurately divided in

to degrees, and again into thirds of

a degree ; and a very light needle,

having an agate in its centre, and its

point of suspension only "07 inch

above the surface of the needle. The

extremities of the needle are brought

-to very fine points ; so that by a lit

tle practice, with the assistance of a

convex lens, I could read off the de

viations very correctly to two mi

nutes, being the tenth of the divi-

cions on the circle In the

experiments which I had previously

made, and in those which f proposed

making with this apparatus, I con

ceived a sphere to be described about

the centre of the needle, referring

the sit u.it inn of the iron to a plane,

in which, according to the hypothesis

I had adopted, it should equally af

fect the north and south ends of the

needle. The line in which the needle

would place itself, if freely suspend

ed by its centre of gravity, I consi

dered as the magnetic axis ; the

points whercthis axis cuts the sphere,

the poles, the upper being the south,

and the lower the north pole ; and

the great circle at right angles to the

axis, the equator, being the plane

above mentioned. The position of

Hie iron was thus determined by its

latitude and longitude ; the longi

tude being always measured from the

eastern intersection of the equator

with the horizon. The angle which

the axis makes with the horizon I

considered to be, according to the

most accurate observations, very

nearly 70° 30'."

" After making a very few sets of

experiments with this instrument, I

found that it was necessary to attend

» cry particularly to the situation of

certain points on the iron plate with

respect to the limb, since, with one

point coinciding with it, the devia

tion of the needle, when the centre

of the plate was on the meridian,

would be easterly, and with another

point coinciding, westerly ; whereas

had the iron possessed no partial

magnetism, which was the case I

wished to investigate, there would

have been no deviation when its cen

tre was on the meridian."

CHEAP AMI DELICATE HYDRO

STATIC BALANCE.

We extract from the Edinburgh

Journal of Science, the following

communication from William Ritchie,

A. M. Rector of Tain Academy.

" Having been engaged in deter

mining the ratio between the weight!

and measures used in the counties of

Ross and Sutherland, aud the new

imperial standard, and not having-

in my possession abalance of sufficient

strength and delicacy, I fell upon the

following simple contrivance, which

answered us well as the finest hydro

static balance. A balance of extreme

delicacy and accuracy, adapted to

philosophical experiments, generally

costs fifteen, twenty, or even thirty

guineas. The expense attending

the prosecution of phvsical science

is thus beyond the abilities of those

who are best fitted for such inquiries.

The person who, by simple contri

vances, will diminish the expense of

such essential parts of philosophical

apparatus, will therefore confer an

important benefit on the young in

quirer. With this view, I shall pre

sent the public with the description

of a balance, which may be made for

a few shillings, and which will answer

all the purposes of philosophical in

vestigation, as well as the finest hy

drostatic balance in existence.

" Let a slender beam of wood be

procured, about eighteen inches or

two feet long, and tapering a little

from the middle to each end. Let a

fulcrum of tempered steel, resembling

the point of a pen-knife, be made to

pass through the middle of the beam

a little above the centre of gravity.
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Similar steel blades are also made to

pass through the ends of the beam for

suspending- the scales. The fulcrum

rests on two small portions of ther

mometer tube, fixed horizontally on

the upright support, E. F.

justly remarks, philosophers knew

the motions of the heavenly bodies,

and had actually ascertained the di

mensions of the earth, before they

knew the method of accurately deter

mining the weight of a body."

" The support has a slit passing

along the middle, £ F, to play

freely between the sides. A small

scale made of card, and divided juto

any number of equal parts, is placed

at F, for the purpose of ascertaining

the point at which the needle remains

stationary. This balance possesses

extreme delicacy. It may even be

made more sensible than that belong

ing to the Royal Society of London.

I have said nothing of the perfect

equality of the two ends, as this con

dition is not at all necessary to the

accuracy of the balance, according

to the method of double weighing.

To ascertain the weight of any body,

place it in one of the scales, and bring

the needle to any point, by means of

small shot placed in the other scale.

Observe the point opposite to which

the needle rests, or the middle be

tween its extreme points of oscilla

tion ; remove the weight, and put

into the scale as many known weights

as will bring the needle to the same

division as before ; these weights will

evidently be equal to the weight of

the bodv, whether the arms of the

balance be equal or not.

" For this simple and accurate

method, we are indebted to the saga

city of Borda. It .is generally em

ployed by the continental philoso

phers, and, though somewhat more

tedious, is obviously more accurate

than the common method. This me

thod is so simple and obvious, that

we are surprised it was not discover

ed as soon as the balance itself was

known ; yet, as the celebrated Biot

SINGULAR PHENOMENON.

When M. Ramond was on the Pic

du Midi, he observed his own shadow,

and that of his companions, project

ed on a cloud situated a little distance

above them, with a distinctness and an

accuracy of outline quite surprising;

but what wag more astonishing, these

shadows were encircled with glories,

shining with the most brilliant co

lours. " Those who witnessed the

magnificent spectacle," says M. Ra

mond, " might have supposed that

they were assisting at their own

apotheosis." Several naturalists,

among others Bouguer and the

sons of Saussurc, have seen this

phenomenon ; but none of them ob

served this distinctness of form, which

can only be explained by the smooth

ness of the surface of the cloud upon

which the shadow was projected.

With respect to the glory, Bouguer

supposed it might arise from the de

composition of the light produced by

the particles of ice suspended in the

cloud. Thus he would say that the

rays of the sun being intercepted at

the place occupied by the shadow,

there is produced at the place a cold

ness, and the icy particles becoming-

more numerous there, and on the

margin of the shadow, produce the

decomposition of the light. M. Ra

mond, however, objects to this ex

planation, and considers it as certain,

that the cloud on which his shadow

was projected, could not, from the

temperature of the Pic, have then

held any icy particles in suspension.

NEW MANUFACTURE OP GLA88.

M. Legnay has invented a new

method of manufacturing glass, with

out the use of free alkali. He haa

obtained a brevet a" invention, (Pa-»
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lent) In France, and the following' is

the process

Take 100 parts of dried sulphate

of soda, 656 parts of silica, and 340

parts of lime which have been ex

posed to the air. All these materials

must be mixed with much exactness.

The furnace and pots are to be heat

ed till full red, when the mixture, in

small balls, should be charged into the

pot, until the latter is full. The mouth

of the pot should be then stopped

np, and, with its contents, introduced

into the furnace, and as soon as it

is perceived that the materials have

sunk in the pot, more of the same

mixture must be put in, until the pot

is tilled with a melted vitreous sub

stance. A strong fire must be con

tinued, in order to obtain a complete

fusion in as little time as possible.

When the fumes diminish, small por

tions must be taken out at different

times, to ascertain whether the glass

be sufficiently refined, which gene

rally happens in about 22 hours.

This glass is then (it for use ; but it

may remain double the time in the

furnace without risk.

Another mode proposed is, to take

100 parts of well dried muriate of

soda, 123 parts of silica, 92 parts of

lime which has been exposed to the

air, well mixed together, and fused

m the way above described: in IS

hours a good glass will be obtained,

which will be fit for use for any pur

pose that may be required.

The preceding information is ex

tracted for Description des Hrevets,

ire. In the Annates de V Industrie

Nationale, other proportions arc

given: viz. 100 dried muriate of

soda ; 100 slaked lime : 140 sand ;

from 50 to 200 clippings of glass of

the same quality. Or: 100 dried

sulphate of soda ; 12 slaked lime ;

19 powdered charcoal ; 225 sand ;

50 to 209 broken glass. Again, 100

dry sulphate of soda ; 266 slaked

lime ; 500 sand ; and 50 to 200 bro

ken glass.

TUB SUN'S LIGHT DIMINISHES COM

BUSTION.

The statement, that the sun's light

diminishes combustion, has been con

sidered by many a vulgar error ;

but the following experiments by Dr.

Mc Keever, put the matter beyond a

doubt. ( .

1. A green wax taper, in sun

shine, lost 8A grains in 5 minutes.

A white wax taper, in a darkened

room, lost 4J.

Mln. SOV

2. In bright sun-shine, a

piece ofwax taper seven inches

long, required to consume it 5 0

In day-light it required 4 52

In a dark room 4 SO

3. In the spectrum one

inch of taper was burnt in the

following times.

At the end of the violet ray 4 35

In the centre of the violet

ray 4 26

, In the centre of the green

ray 4 20

In the centre of the red ray 4 IS

.EXPANSION OF GAS.

June 27th, 1826.

Sir,—In answer to Indicator's

question, inserted in your last num

ber, I beg leave to observe, that the

difficulty arose from the fallacy of one

of his assumptions, viz :—that the

gas in the interior of the balloon, ex

ercised an expansive power equal to

the pressure of the atmosphere with

out. The fact is, that the gas coun

teracts the exterior pressure, merely

bv its density, which is equal to that

of the atmosphere.

The gas in question has no ten

dency to expansion, unless a quantum

of heat is introduced greatly above

that which is present in its ordinary

state. It is true, there have been

instances of balloons bursting, but it

has been occasioned by the trahitiou

of the cords to which the car is ap

pended.

This question being intimately

connected with the'subject of expan

sion, I should be happy to discuss

the nature of that property with In

dicator, as it affords ample materials

for it.

I am, Sir,

An old Subscriber,

Cows
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EDDY8T0JTB LIGHT HOUSE.

StR,—The following- cursory de

scription of the successive building' of

the Eddystone Light-House, and of

the great storm in which the first pro

jector perished, may be amusing to

your readers.

The cluster of rocks, called the

Eddystcne-Rocks, situate in the En

glish Channel, at the distance of

about 14 miles from Plymouth-sound,

lying nearly in the direction of ves

sels coasting up. and down the chan

nel, formerly proved very dangerous,

and many vessels were cast away on

them. To guard against these disas

ters, it was deemed necessary toerecta

light-house here ; but to effect this

in a complete and permanent manner,

so as to resist storms and afford

light, was a task of extreme difficul

ty. The rocks are so peculiarly ex

posed to the swells of the ocean from

the south and west, that the heavy

seas break upon them with uncon

trolled fury. Sometimes, after a

storm, when the sea is apparently

quite smooth, and its surface unruf

fled by the slightest breeze, the grow

ing swell, or under current, meeting

the slope of the rocks, the sea beats

tremendously upon tbem ; and even

1 rises above the light-house, overtop

ping it for the moment as with a

canopy of frothy wave. Notwith

standing this awful swell, Mr. Hen

ry Winstanley undertook, in the year

1G9G, to build a light-house on the

principal rock, for the rest arc under

water; and in 1700 he completed it.

So confident was this ingenious me

chanic of the stability of his edifice,

that he declared his wish to be in it

during the most tremendous storm

that conld arise. This wish he un

fortunately obtained, for he perished

in it during the dreadful storm which

destroyed it, November 27, 1703.

Another light-house, of a different

construction, was erected of wood, on

this rock, by Mr. John Rudyard, in

1709 ; which being consumed by fire

in 1755, a third, of stone, was begun

by the justly celebrated Mr. John

Smeaton, April 2, 1757, and finished

August 24, 1759, which has hitherto

withstood the attacks of the most

violent storms.

The dreadful tempest which visited

Europe in 1703, spent its main force

on the British islands. A strong

west wind set in about the middle of

November. Instead of subsiding,

every day, and almost every hour,

increased its force. On Wednesday,

the 24th, it blew furiously and did

some damage. Its violence was still

augmented so much, that on Friday,

the 25th. it became awfully tremen

dous, and the most dreadful conse

quences were, with reason, appre

hended. It was not, however, till

Saturday, the 27th, about six in the

morning, that it arose to its greatest

height. Those who have written any

account of its calamity, agree in their

testimony, that it exceeded any storm

that had happened in the memory of

man ; or that could be found in any

history. The violence of the wind,

the length of its continuance, the

prodigious extent to which it spread,

and the innumerable calamities pro

duced by it, rendered it one of the

most awful events in the history of

the world, of which we have any

knowledge, the general deluge ex

cepted. About 2090 stacks of chim

neys were blown down in and about

London. The lead which covered

the roofs of 100 churches was rolled

up and hurled in prodigious quanti

ties to great distances. The devas

tation spread also through the coun

try ; stacks of hay and corn, innu

merable, were blown down and

damaged. Multitudes of cattle were

lost. In one level in Gloucestershire,

on the banks of the Severn, 15,000

sheep were drowned. A person set

himself the task of numbering the

trees that were torn up by the roots ;

but when he had proceeded through

but a part of the county of Kent, he

counted 250,000, when he relin

quished the undertaking. Rut the

greatest calamities were, as might

be expected, on the water. In the

River Thames, at least 500 wherries,

300 ship boats, and 200 lighters and

barges were entirely lost, besides a

much greater number that received

considerable damage. . The ships

destroyed bv this tempest were com

puted at 300. Of the Royal Navy.

twelve ships were sunk with most, of

their crews. The Eddystone light

house, near Plymouth, w'as, as I hare
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precipitated into the sur

rounding; ocean, and In it perished

its ingenious architect. Signals of

distress were made, but in so tre

mendous a sea, no vessels could live,

or would venture to put off for their

relief.

I am, Sir, an old Subscriber,

Plymouth, June, 1820. W. W.

BOW CHURCH, CHBAPSIDE.

In the spring of 1071, Wren com

menced his incomparable work, ,the

Spire of St. Mary-le-Bow, in Cheap-

side ; which is not only his master

piece in composition, but stands un

rivalled in this class of art, as well

for its beauty as for its ingenious

and scientific construction. The

church and spire were finished in

1077. The spire was repaired by

the late Alderman Sir William

Staines, about 30 years ago ; since

then, by Mr. Gwilt, senior ; and in

1830 by his son, Win. George Gwilt,

after the original design, as left by

its great constructor.

This beautiful steeple, like all of

Wren's, commences froTn the ground ;

unlike many of his tasteless succes

sors, who place them on an apex ofa

weak pediment. It stands at the

north-west angle of the church, nnd

rises nearly plain to a height above,

the houses. The doors, on the ex

ternal sides, are enclosed in rusti

cated niches ; the dressings of the

doorways are of the Palladium doric,

embellished with cherubim and fes-

tooni. The clock projects into the

street on the north side, and is a

handsome as welt as a highly useful

embellishment to the tower ; which is

surmounted by a black cornice and

well-proportioned balustrade. Each

angle is relieved by a pyramidal

groupe of bold scrolls, supporting a

vase ; between which rises a lofty

circular stylobate, or continued pe

destal, which supports a beautiful

circular temple, of the corinthian

order ; the cell of which supports tha

upper part of the spire, while it beau

tifully relieves the columns of the

peristyle, as an ever-varying back

ground. This temple is likewise

surmounted by a balustrade, from

wlienre spring a series of beautifully

proportioned and elegantly carved

flying-buttresses, of a highly origi

nal shape and construction. These

elevate and magically support ano

ther temple of a simpler species of

coriuthian order, forming four por

ticos of two columns each, the m-

tablature breaking fancifully over

them. The whole is surmounted by

a very elegant obelisk or spire, sup.

porting a colossal vane, in the sem

blance of a dragon, of copper gilt,

with a red cross under each wing-,

the emblem of the city. The chasing1

of thin beautiful vane is admirably

executed in full relief, and forms a.'

splendid ornament to the city. ThU

immense vane was lowered from its

place, under the direction of Mr. H.

Elmos, of College-Hill, on Michael

mas-day, 1S20 ; an adventurous young

Irishman, of the name of Michael

Burke, descended on its back from

its situation, 225 feet from the

ground, pushing it from the scaffolds

and cornices with his feet, in the

presence of thousands of spectators.

When it was before lowered by Sir

William Staines, the worthy baronet,

then a young stone mason, was

mounted on its back, on a low four-

wheeled carriage, in Cheapside, and

drawn to the city stone-yard by hii

men.

INQUIRIES RESPECTING CIDER.

Sm,—Allow me to inquire of yonr

readers, the best method of treating

cider, to render It bright, when not

so naturally ; and to prevent or cor

rect the harshness or acidity produced

by excessive fermentation. Using

chalk or lime, as advised in your third

volume, page 341, I conceive to be

objectionable, in regard to cider:

because, malate of lime, which would

then be formed, is tolulilf. What

would be the effect of drinking that

solution, as to health ? I also wish

for a good receipt for using cider,

instead of wort er water, to make

pleasant English wine. Some kinds

of cider will turn black soon after

they are poured into a glass and left

exposed. What is the reason of this

change? 'I have tested them for mi

neral substances in solution, but

without finding any.

Your's, &c.

M. A. COBIV.
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(Concludedfrom page 144.,)

To the examples which we have

before adduced, might be added, the

obvious and striking case of com

merce, which would be of itself suf

ficient to show the advantage of

bringing literary and scientific in

struction to the place where diligence

and experience m liberal occupations

arc acquired. By the formation of

an University in this metropolis, the

useful intercourse of theory with

active life will be facilitated ; specu

lation will be instantly tried and

corrected by practice, and the man

of business will more readily find

principles which will bestow simpli

city and order on his experimental

knowledge. No where can every

part of information, even the most

remote and recondite, be obtained

so easily as in a city which contains

cultivators of all branches of learn

ing, followers of all opinions, and

natives of every quarter of the globe.

The Council are rather encouraged

than disheartened by the consider

ation that their undertaking rests on

the voluntary contributions of in

dividuals, to which, after a season

of public difficulty, tbey now appeal

with firmer assurance. They are

satisfied, that experience of its ad

vantages will, in due time, procure

for it such legal privileges as may

be found convenient for its adminis

tration ; and they are not unwilling

that the value of testimonials of pro

ficiency and conduct, granted by the

University, should, at least in the

commencement, depend on the opi

nion entertained by the Public, of

the judgment, knowledge, vigilance,

and integrity, of the Professors.

For the good effects expected in

other Seminaries from discipline,

the Council put their trust in the

power of Home and the care of Pa

rents : to whom, in this Institution,

which is equally open to the youth

of every religious persuasion, the

important duty of religious education

is necessarily, as well as naturally,

entrusted. That care, always the

best wherever it can be obtained,

will assuredly be adequate to every
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Reference*.

\. Vestibule. 36 ft. in diameter.

B. Museum, 118 by 50.

C. Ditto of Anatomy, 50 by 48.

D. Library, 118 by 50.

E. Ditto continued.

F. Great Hall, 18 by 50.

G. Council Room.

PUn of the Ground Floor, extent of Front, 450 f«*t.

H.H. Great Lecture Rooms.

K'.K. Smaller ditto, 44 by 30.

L.L. Kx.iinin.it ion Rooms.

M. Secretary, &c.

N. Librarian, &c.

O. Professors' Rooms.

a. Subveatibule.

b.b. Cloisters, 108by 24 each.

c.c. Students* Assembling

Rooms,

d. Students' Library.

e.e. Staircases.

f. Sub-hall,

g.g. Ambulatories,

h. Propylceum.
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purpose in the case of the Residents

in London, who must at first be the

main- foundation of the Establish

ment. TVhen its reputation attr;icts

many Pupils from the Country and

the Colonies! those means of private

instruction, and domestic superin

tendence, may be 1 adopted, which

have been found in other places to

be excellent substitutes for parental

care.

Finally. The Council trust, that

they are now afaont to lay the foun

dation of an Institution well adapted

to communicate liberal instruction to

successive generations of those who

are now excluded from it, and likely

neither to retain the machinery of

studies superseded by time, nor to

neglect any new science brought

into view by the progress of reason ;

of such magnitude as to combine

the illustration and ornament which

every part of knowledge derives from

the neighbourhood of every other,

with the advantage which Accrues tu

,all from the outward aids and instru

ments of Libraries, Museums, and

Apparatus ; where there will be a

sufficient prospect of fame and emo

lument to satisfy the ambition, and

employ the whole active lives of the

ablest Professors ; where the most

eminent places in Education may be

restored to their natural rank among

the ultimate and highest; objects of

pursuit ; where the least remission

.of diligence must give instant warn

ing of danger, and an attempt to

pervert its resources to personal

purposes cannot fail to cut off the

supply sought to be perverted;

where the inseparable connexion of

ample income, and splendjd reputa

tion with the general belief of meri

torious service, may prove at once a

permanent security for the ability of

the Teachers, an incentive to their

constant activity, and a preservative

of the Establishment from decay.

; I. LANGUAGE.

1.- Greek Language, Literature, and

Antiquities.

2. Roman Language, Literature,

and Antiquities. '

8. English Literature and Compo

sition.

4. Oriental Literature, subdivided

into,—

A. .Languages from the Mediter

rancan to the Indus.

B. Languages from the Indus to

the Kurrainpooter.

5. French Language and Literature.

6. Italian and Spanish Literature.

7. German and Northern Literature.

II. MATHEMATICS.

6. Elementary Mathematics.

9. Higher Mathematics.

in. PHYSICS.

10. Mathematical Physics.

11. Experimental Physics.

12. Chemistry.

13. Geology and Mineralogy.

14. Botany and Vegetable Phy«iolo«

gv.

15. Zoology and Comparative Ana

tomy.

16. Application of Physical Sciences

to the Arts.

IV. MENTAL SCIENCE.

17. Philosophy of the Human Mind.

18. Logic.

V. MORAL SCIENCES.

19. Moral and Political Philosophy.

20. Jurisprudence, including Inter-*'

national Law.

21. English Law, with (perhaps) se

parate Lectures on the Con

stitution.

22. Roman Law.

VI. HI8TORT.

23. History.

VII. POLITICAL ECONOMY.

24. Political Economy.

VIII. JUEDICAL SCIENCES.

25. Anatomy.

20. Physiology.

27. Surgery.

28. Midwifery and Diseases of Wo

men and Children. ,

29. Matcria Medica and Pharmacy.

30. Nature and Treatment of Dis

eases.

31. MedicalJurisprudence ; together

with

32. Clinical Lectures, as soon as an

Hospital can be connected with

this Establishment.

It is due to the Promoters of this

Institution, to state the privileges

and advantages to which they will

be entitled in respect of their con
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tributions, whether by subscription

or donation to its funds.

The Deed of Settlement fully pro

vides for the protection of the Pro

prietors from all liability beyond the

amount of the sums respectively sub

scribed by them. While it confers

large powers on the Council, it also

interposes every proper check on

any irregularity in the exercise of

those powers, by the appointment of

Auditors, and by General and Special

Meetings of Proprietors for the re

vision of the proceedings of the

Council, and the adoption of such

new By-Laws and Regulations as%

in the progress -of the Establish

ment may from time to time be re

quired.

The rights and privileges of the

Proprietors under such Deed may

thus shortly be recapitulated:—

1. Absolute right of presentation

of one Student, in respect of each

Share, at such reduced rate of an

nual payment, and subject to such

rules and restrictions as maybe pre

scribed by the Council.

S. Interest on Shares not exceed

ing £4t per cent, out of surplus in

come.

8. Privilege of transfer and be-,

quest of Shares.

4. In cases of Ballot, a Proprietor

of one Share is entitled to one vote ;

of five Shares, to two votes ; and of

ten Shares or upwards, to three

votes, with privilege of voting by

proxy at Elections.

Donors of £5Q and upwards are

entitled to all the privileges and ad

vantages of Proprietors, except the

transfer and devolution of their in

terest, and have no more than one

rote on any occasion.

In addition, Proprietors and Do

nors will have the right of personal

admission to the Library, and the

various Collections of the University.

It is difficult at present to form

any precise idea of the annual ex

pense at which the proposed system

of education can be afforded ; but a

confident belief is entertained that it

will not be more than „£30 per an

num, for a Student admitted on the

nomination of a Proprietor. In the

early pcri<Kl of the Establishment, it

w probable that no other Student

than those presented by Proprietors

can be admitted ; and whenever the!

extended scale of the Institution will

allow of a general admission of Stu

dents, their annual payments must

necessarily be much higher than

those required by the Nominees of

Proprietors.

A piece of Freehold Ground has

been purchased, at the end of Gower

Street, for the erection of the pro

posed Building, and the Council have

adopted a design of Mr. Wi'lkins ;

a tolerably faithful representation of

which is given herewith.

Subscriptions for Shares (on which

a deposit of £25 per cent, must be

paid) are received either at the Office

of the University, 7, Furnival's Inn,

or at the Bankers of the Institution,

Messrs. Smith, Payne, and

Smiths, 1, George Street, Mansion-

House, and also at Messrs. Coutts

and Co. Strand j and all communion-

tions may be addressed to Mr,

Coates, 7, Furnival's Inn,

DEFECTS OF TREES.

In the year 1791, Mr. William

Forsyth, superintendant of his ma

jesty's gardens at Kensington, pub

lished the following composition, for

curing injuries and defects in fruit

and forest trees, and for which he

received a distinguished mark of his,

majesty's approbation.

" Take one bushel of fresh cow-

dung, half a bushel of lime rubbish

of old buildings, (that from the ceil

ings of rooms is preferable) half a

bushel of wood-ashes, and a sixteenth

part of a bushel of pit or river sand.

The three last articles are to be sifted

fine before they arc mixed ; then work

them well together with a spade, and

afterwards with a wooden beater,

nntil the stuff is very smooth, like

fine plaster used for ceilings of rooms.'

" The composition being thus made,

care must be* taken to prepare the

tree properly for its application, by

cutting away all the dead, decayed,

and injured part, till you come to the

fresh sound wood ; leaving the sur

face of the wood very smooth, and

rounding off the edges of the bark
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with a draw" knife, <n* other instru

ment, perfectly smooth, which must

be particularly attended to : then lay

on the plaster, about one-eighth of

an inch thick, all over the part where

the wood or bark has been so cut

away, finishing off the edges as thin

as possible. Then take a quantity of

dry powder of wood-ashes, mixed

with a sixth part of the same quantity

of the ashes of burnt bones ; put it

into a tin box, with holes in the top,

and shake the powder on the surface

of the plaster, till the whole be co

vered over with it, letting k remain

for half an hour to absorb the mois

ture : then apply more powder, rub

bing it gently "with the hand, and

repeating the application of the pow

der, till the whole plaster becomes a

dry, smooth surface.

' "Alltrees cut down near the ground,

should hare the surface made quite

smooth, rounding it off in a small

degree, as before mentioned ; and the

dry powder directed to be used after

wards, should have an equal quantity

of powder ofalabaster mixed with it, in

order the better to resist the dripping

of trees and heavy rains.

*' If any of the composition be left

for a future occasion, it should be

kept in a tub, or other vessel, and

urine of any kind poured on it, so as

to cover the surface, otherwise the

atmosphere will greatly hurt the ef

ficacy of the application.

" VVhcre lime-rubbish of old build

ings cannot be easily got, take pow

dered chalk, or common lime, after

having been slaked a month at least.

' ' As the growth of the tree wi 1 1 gra

dually affect the plaster, by raising

up its edges next the bark, care

should be taken, where that happens,

to rub it over with the finger when

occasion may require (which is best

done when moistened by rain), that

the plaster may be kept whole, to

prevent the air and wet from pene

trating into the wound."

ANCIENT VASES.

{Continued from page 139, No. 119.)

Although the black coating produced

in tliis manner upon the surface of ear

then vessels, agrees in many of its qua

lities with the varnish of the antique

Grecian vases, and it is not improbable,

that a similar substance, and a similar

mode of painting, was used in their

manufacture; yet the varnish prepared

in the manner above described, differs

from the ancient varnish in this respect,

that it does not resist a very great de

gree of heat ; nor have I as yet suc

ceeded in my efforts to discover, by

what means the facultyof sustaining the

power of an iutense heat could be given

to varnish prepared of asphnltum. How

ever, it is evidently not impossible, that

time may have done something in this

respect, which art could not produce.

It is well known, that asphaltum and

naphtha were among the substances

known to the ancients, and that they

were applied by them to various pur

poses. Pliny, in fact, relates, that in

scriptions made with Jet (Gagates) upon

earthen-ware, are not effaced.* But,

from what we learn with regard to this

Gagates of Pliuy, it is to be inferred,

that it was not the Jet of modern limes,

but asphaltum; which renders it pro

bable, that the art of making a coat

ing for earthen-vessels of that substance

was known to the ancients. The var

nish and paintings, indeed, which oc

cur in the sepulchral vasesof the Greeks,

do not seem to have been applied by

the Romans to earthen-ware manufac

tures; for no traces of them occur

among the numerous remains of Roman

pottery.t A covering, however, in some

respects similar to it, but consisting of

vegetable pitch, was used by the Ro

mans in their wine vessels, the prepara

tion of which is accurately described by

Coliimella-t I do not doubt, that a var

nish made from asphaltum in the man

ner above described, and the mode of

painting founded upon it, to which the

name of Enamelling is applied, might

be used with advantage in modern pot

tery, as for ornamenting vessels, cover

ing tiles, &c.

Besides the black varnish, some other

colours are seen in Grecian and Etrus

can sepulchral vases ; for example,

white,, yellowish white, red, brown,

rarely bluish-green or livid.J In the

* Natur. Hist. lib. xxxvi. cap. 34.

t Consult. Brocchi, sulle Vernici usate

dagli Antichi. liibl. Ital. t. vi. p. 453,

463.

J De Re Rustica. Lib. xii. cap. 18.

$ Wrt, in Boetticher's GriechVasen-

gemalden. Bd. 1, Heft. S.p.ST. MMin-

gen, Peint. Ant. p. 5.
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vases whose paintings are made of the

varnish itself, particular parts only

of the paintings consist of these co

lours ; for example, leaves, flowers, ar

chitectural ornaments, the drapery of

figures, the wings of winged figures,

horses, chariots, &c. In other vases,

which are evidently covered with black

varnish, certain ornaments are some

times laid in upon it with other colours,

especially white. The nature of these

pigments is as follows: 1. They are,

without exception, opaque, and belong

to the paints called in German Deckfar-

ben. 2. They seem prepared either from

earth or metallic oxides; for example,

the white pigments from argil ; the red

from oxide of iron ; the brown from ox

ide of iron mixed with oxide of manga

nese. S. They are not vitreous, but

have an earthy aspect. 4. They are not

intimately united with the baked-clay;

they fall off, and may easily be abraded ;

they are partly dissolved in acids.*

5. They are usually laid upon the black

varnish, which appears evident enough

when particles of the paint have fallen

off, or are abraded, by which the black

varnish is discovered. From these pro

perties, it may be inferred, that antique

painted vases have not been baked in

the same manner as our earthen-ware

is, along with the pigments, but have

had the pigments applied to them after

bein; baked.t

We shall now, in the second place,

speak of the mechanical method, in

which the varnish and paintings have

been applied. All that 1 have observed

■with regard to this matter, during a dili

gent examination of Grecian and Etrus

can vases, as well as all that has already

been observed by others, agrees well

with the opinion expressed above, re

garding the composition of the varnish.

Some antiquarians have thought, that

the paintings of the Grecian vases have

been perfected by the assistance of the

moulds to which our workmen gave the

name of Patrones.X Others have sup-

posed,not that the whole paintings, but

the ornaments, have been made in this

way. || I cannot, however, give my as-

• Hirl, in Boetticher's Vasengem.,

Bd. i. Heft. 3. p. 2T.

t Grkaud. Ant. Gaul, et Rom., p.

125.

J Hamilton was of this opinion, but

he afterwards thought otherwise. Boet-

tiger's Vasengem. Bo. i. Heft 3. p. 46,

C8.

|| Rossi, First Letter to M. Millingen,

I'cint. Ant. p. vi.

sent to these opinions. If the figures or

ornaments had been perfected by the aid

of moulds, vases would undoubtedly be

sometimes found in the same place, with

the same paintings. But although si

milar representations are not unfre-

quently seen in different vases, there

have never, in so far at least as I know,

been found two vases, whose paintings

correspond in every respect, which has

already been remarked by Gricaud.* If

the ornaments, which might have been

made by means of moulds more easily

than the more diversified and complex

figures, be attentively examined, certain

irregularities and slight blemishes will

often be found, which would undoubt

edly have been avoided, if moulds had

been applied in the painting of vases.

(To be concluded in our next.)

GEOMETRICAL PROBLEM AND SO

LUTION.

Sir,—As many of the readers of

jour Magazine may not have ;m op

portunity ofperusing Taylor's " Ele

ments of Thought," the following

extract from that publication, may

not be altogether unworthy of your

notice. The author is endeavouring1

to prove, that " many of the first

principles of science seem to imply a

direct contradiction : they are, ap

parently, impossible, and yet true ;

so that, while they demand assent,

they baffle the understanding." And

1 1 doubt not that very many of your

readers will be astonished to find that

they must believe that, * Two points

or lines may continue to approach

each other for ever, and yet never

meet!' But, however startling the

proposition may appear at the first

reading, it is not the less true, and,

with our author, we must sooner or

later acknowledge, ' that we are often

obliged, by unquestionable evidence,

to assent to propositions which not

only surpass our power of compre

hension, but which seem directly to

contradict the plainest truths.'

Your's, obediently,

Edward B. Palmer.

Mutford, Suffolk, May 2 1st, 1826.

" Two points or lines may con

tinue to approach each other for

• Jario Sul MeW d. Ant. nel diiiingcre

Vasi, p. 9.
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tter, and yet never, meet;'

may be proved thus :—

A 1 a 3 <
 

The lines A B, CD, may be

imagined to be continued infinitely ;

let the line A B, be divided into

equal parts.— !, 2, 3, 4, Sic. so that

these points continued on an infinite

line, shall be infinite ; let a point E,

be taken in the line C D, and lines

drawn from it'to the divisions in the

line A B, as E 1, E 2, E 3, &c.

It is evident that the line E 3, is

nearer to the line C D than the line

JS 2, and that the line E 4, is nearer

to it than the line E 3. Now these

lines, from the point E, may continue

to be drawn to the successive division

in the line A B, ml infinitum ; and

every succeeding line will be nearer

ie the line C D, than the preceding

line ; and yet no line running from

one parallel line to another, can

ever meet or coincide with either of

them ; or, in other words, the lines

from the lower to the upper line,

may continue for ever to approach

the lower, but can never meet it."—

fage 95.

T the Xditer of <te Mechanic/ Magatint.

Sir,—The properties of the num

ber 9 are not 01 inch infinite service to

the man of figures, as J. Key Pringle

states; yet, while those properties are

given, their utility should at the same

time be pointed out. For example,

Since the sum of the digits or signi

ficant figures in the products is either

9 or a multiple of 9, if the numbers

of a fraction be either a 9 or a mul

tiple of 9, they are divisible by 9,

which is shewing the use of the above

property.

Example.

Reduce sf, to its lowcit terms.

The sum of the digits in 720 ii 9, and

38 49 is 19; they are, therefore,

which both divisible by 9; consequently,

TKI M

3-Ut 3.1

t n 9 tunes any multiplicand being 10

times minus once, the «ame, and 99

times equal to 100 times, minus oner,

the same, &c. Tomultiply, therefore,

by any number of 9'«, annexe cypher

for each 9 in the multiplier, from

which subtract the multiplicand.

Example.

Multiply 8433 by 9909

then from 84320000

subtract 8432

843 1150S product.

To find the product of any number

from 12 to 23, by 9 mentally.—The

units of the first product (as in the

multiplication by any other number

as well as 9) is the units place of the

required product ,and the tens place is

thesumofthe tens and hundreds, ofthe

required product, and as in this case,

is always the hundreds place, the tens

must therefore be lessened by 1: thus,

9 times 19 = 171; for 9 times 9= 81;

that is, 1 for the unit's place, and 8

being the sum of the other two places,

I, 7, and 1, are therefore the digits of

the product, which may be found in

one-third of the time that the reader

• will be employed in reading these

lines.

The following is a curious property

of 9.

9 times 98765432 = 888888888 ;

and the division of 8S8888888, is

98765432.

For the division by any number

of 9's see Russell's Philosophy of

Arithmetic, just published by Soutcr.

Note.—I have lately been endea

vouring to find easy methods for re

ducing fractions to their lowest terms

by inspection, and have met with lit

tle or no difficulty in knowing whe

ther the numbers of a fraction be

divisible by 2, 3, 4, 5, 6, 8, 9, 10,

II, and other higher numbers : yet

I cannot tell how the terms of a frac

tion are to be inspected for their di

vision by 7. If any of your arith

metical readers will assist me in this,

I shall feel obliged.

I am, Sir,

/ Your's respectfully,

CLYDE.

April Wtb,l$86,
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CALCULATING BOY.

Mr. Editor,—la No. 137, page

398, of your interesting' miscellany,

mention is made of another calcu

lating boy, who is about to exhibit

his powers before the public. With

respect to the first specimen of his

skill, with which you have favoured

us, I suspect an answer to another

question has been given: the true

answer will be found to be 455520.

A Subscriber.

on SOUNDS.

In answer to Philobotanicus, No.

133, page 355, I believe it to be an

established opinion, that sound is

conveyed through the air in undula

tions, similar to those produced by

the falling of a stone into wafer, with

this exception, that in water the un

dulations move on a plain surface,

whereas in the air they move in a

spherical form. Concluding, then,

that in the day-time innumerable

undulations take place, the passage

of one undulation must be consider

ably retarded by the undulations of

other sounds. In the night-time,

when the greater portion of noises

have ceased, sound is conveyed to a

far greater distance ; partly owing

to the undulations being less retard

ed by other undulations ; in part,

because the atmosphere is colder-,

which is much more favourable to the

transmission of sound ; and partly,

because there is a greater degree of

moisture in the air, which moisture

acts as a very good conductor. Frank

lin states, that at a distance of two

miles he heard the sound produced

by striking two stones under water.

I am, &c.

X.

OF AGE.

Every living thing has its begin

ning and ending, and undergoes in

numerable changes. Thus we sec

that infancy is weaTJ and feeble; but

youth is comely, flourishing, and

luxuriant. Manhood is plump, strong,

and full of stature; but old age

droops, becomes weak, languid, and

dry, the sad presages of approaching

dissolution. Plants are subjected to

the same vicissitudes, and go through

the same stages. In their infant, or

very useful state, they are small and

weak, destitute of flowers and fruit;

when more advanced, they wanton

in beautiful and shining colours, be-

ing the most agreeable, and, as it

were, in the joyous spring of life ; in

summer, being then more plump, firm,

and strong, but less splendid, they

bear fruit: in autumn, or old age*

they droop, grow dry, and wither*

returning to dust from whence they

came. The ivy, in its first or tender

state, has spear-shaped leaves, and

bears neither flowers nor fruit. This

is that variety, which Bauhine calls

lledera Itumi ripens, " Ivy creeping

on the ground." The same plant,

when more advanced, bears fine lobed

leaves, climbs on trees and walls,

and is barren. This variety, Bauhine

calls Hederm ■ major sterilis, the

*' Greater barren ivy." In the next,

or more mature state, it sends forth

three-lobed leaves, and, leaving its

props and supporters, it rises by-its

own strength, and puts on the ap-

pearance of a pretty tall tree, being

loaded with flowers and fruit. This

is the lledera arborea, or " Free

ivy." But when old, it puts forth

egg-shaped leaves, without lobes.

This is the Hedera poettca, or

" Poet's ivy." Daily experience

abundantly shows, that all plants un

dergo a variety of changes. , From

the seed spring up tender shoots*

which at first resemble small shrubs ;

these, by degrees, acquire a firm

trunk, and bear flowers and fruit;

after this, the branches flag, and are

covered, as well as the trunk, with

moss ; first one branch decaying, and

then another, till the whole tree

moulders away, and I lie place thereof

knowcth it no more.

LlNN.

EXPERIMENTS IN ELECTRICITY.

,SlR,—In the course of pursuing

some experiments in Electricity,

latelv, I wanted to communicate to

a friend at a distance the results,

and the exact degree of electricity



160 AGRICULTURAL QUERIES, &C.

which my machine was capable of

exciting; just at this time a thought

struck me, which, if it would effect

no other end, would at least this. I

will describe as briefly as I can my

idea.

If a wire rod be exactly balanced

on an upright pillar, with a brass

ball at -each end, and one end of the

rod be graduated, a weight being at

tached to that end, and regulated at

different distances, you may ascertain

the exact weight which your electri

cal influence is capable of over

coming, in raising the ball of the

graduated end, by approximating it

to within the influence of the ball of

the conductor.

If you should think the above

worth insertion in your excellent

Publication,

You will oblige, Sir, •

Your obedient servant,

Amicus,

ON DRESSING POTATOES.

Where these useful roots are'boil-

ed for the purpose of feeding swine,

or other animals, they should be put

into bags or sacks, leaving room for

them to swell, and when sufficiently

boiled, the sacks should be taken out

and left to drain, for the water be

comes so strongly impregnated by the

poisonous properties of the roots, as

to be highly detrimental to animals

in general. This will account for

the disappointment of those persons,

who feed their pigs with potatoes

mashed with the water in which they

have been boiled. When prepared

agreeably to the above direction,

potatoes become a most beneficial

food for pigs, but they are by far less

nutritious in the raw state, for the

poisonous qualities not being drawn

out by boiling, it counteracts the

benefit of the farinaceous qualities

of the root.

AGRICULTURAL QUERIES.

Sir,—Not agreeing with your

Correspondent Agricola, in your

132d Number, on the propriety of

using Machines in Agriculture, I

take the liberty of asking, through

the medium of your Miscellany, the

following questions:—

Would it not be possible to draw

our ploughs by steam-engines ?

And where is Mr. Michael Barry's

machine for digging potatoes to be

seen at work ?

In your 116th Number, Mr. Ogle

has very disinterestedly presented

the public with the plan of a reaping-

machine. Would he, or the Messrs.

Brown mentioned by him, deliver a

machine competent to do the work

he has stated, under this proviso,

that the price be paid on the machine

being approved ?

As I am desirous of receiving an

swers to these inquiries, I send you

privately my address.

I am, Sir, your's, &c.

A Farmer.

Cardiff.

TO CORRESPONDENTS.

X. V. '/.. is informed that we know

nothing of the Subscription for the

Bradford Weavers. We refer him to

the Committee of the Trades' News

paper.

' Communications have been received

from—J. Senhouse—T. C. E.—T. W.—•

W; C. of Winchester- R. L.—E. C—

A Mechanic—T. C.—and an Old Sub

scriber. The whole of which shall

meet with due attention.

List of Patents in our next.

Several important articles are in pre

paration for future Numbers, and we

assure our Correspondents, that by the

continuance of their favours we shall

be stimulated to new and increased ex

ertion.

Communication, (post paid) to be addressed

to the Editor, at the Publishers', KNIGHT

and LACE Y, 55, Paternoster Row, London.

Printed by D, Sidney, Northumberland Street,

Strand.
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Thomas Steele, M.- A. ofMag

dalen College, Cambridge, Esq.

has obtained a patent for his In

vention of certain Improvements

in the Construction of Diving

Bells, or Apparatus for Diving

under fVater.

These improvements consist in

combining, what the patentee calls a

bell of observation, with the ordinary

working bell ; and in connecting

with this latter an air chamber above

the surface of the water, by which

means a communication is formed)

that enables the persons above and

below, to converse together, so as to

give and receive orders for shifting

the situation of the bell, to lower the

Ngrappling-tackle, draw up goods, &c.

The engraving represents a sec

tion of the improved bell, the part

marked a, is the ordinary bell, open at

bottom, in which the workmen act,

subject to the pressure of the con

densed air, as usual, when the bell

is under water; b, is a close com-

partment-or bell of observation, with

glass windows, which has a commu

nication with the atmosphere above,

by two pipes, c and d.

Before the bell is lowered, the di

rector of the work passes through

the man hole, g, into the bell of ob

servation, b, and having closed the

man hole air-tight, the bell is allowed

to descend, by means of the slinging

chain, with the director in the com

partment, 6, and the workmen in the

open bell, a. When the bell has

reached the bottom, the workmen

will be subject to the inconvenience

of the pressure of the condensed air

in the working bell, a, but in the close

compartment, b, the director will be

enabled to move about in a common

atmosphere, communicated through

the pipes, e, and d, from above.

The director looking out through

the windows placed in the sides, the

top and the bottom of the bell of ob

servation, seeing the situation of ar

ticles lying near the bell, writes

upon a slate or other tablet, and

holding it up at the window which

looks into the working bell, instructs

the workmen how to proceed : or if

any communication is required to be

made with the persons above,' he

speaks through one of the pipes.

Should it be found necessary to give,

instructions at any length to tbe

workmen, a paper may be passed

through the tube/, in the side of the

compartment b, by opening the inner

cock, and then closing it, when the

workmen opening the outer cock,

takes the paper out of the tube, and .

closes the cock again. If it should be

found necessary for the purpose of

refreshing the air or ventilating the

close chamber, b, the cock, g, may

be opened, and a supply of air taken

from the open bell, which is restored

by the forcing pump above, through

the pipe, h. A small aperture, i, is

made through the lower part of the

compartment, b, to be furnished with

an air-tight sleeve, for the observer

to put his arm through, if necessary,

In case one of the workmen should

find it necessary to quit the bell, and

proceed some distance under water,

to gain access to some part of a

wreck, which is at a small distance

from the bell, such, for instance, as

to enter one of the port holes of a

ship, be must be furnished with a

water-tight hood, enclosing his head ;

and for the purpose of respiration,

this hood must have an air-pipe,

forming a communication with the

interior of the working bell: such a

contrivance is, however, not claimed

as new. The improvement therefore

proposed, is to adopt a second pipe

to the hood, communicating with the

chamber of observation, It, so as to

allow the workmen to converse with

the director, and thereby facilitate

the business, the pipes being fur

nished with suitable stop cocks.

The upper part of the figure re

presents an improvement proposed to

be adapted to an ordinary working

diving bell ; a, is the ordinary bell,

ft, is the pipe through which con

densed air is to be pumped ; c, are

the chains by which tbe bell is slung

and lowered into the water from, a

vessel above. To this bell is at

tached a -pipe, k, communicating

with an air-tight chamber, un the

deck of the vessel, or any other con

venient place above the water. .In

this chamber a person is placed, who

will, of course, suffer under the sanue

pressure of condensed air that thuse

in the bell are subject to; lint the
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advantage to those in the bell will

be, that they are enabled to converse

through the pipe with the person

above ; who, from his situation, can

communicate instruction to such per

sons as are near him. This cham

ber, has another air-tight chamber,

connected with it, into which the

person may get through a man

bole, and having cloned the man hole,

so as to render the chamber, still

air-tight, he may then open the

other chamber, and pass out.

The patentee proposes, ns an ad

dition tn the last described apparatus,

trrform a flexible tube of water-proof

canvas, or other wafer-proof mate

rial, sufficiently large for a man to

pass throiiL'li ; this tube is to be dis

tended by a series of hoops, and being1

inserted into an opening in the air

chamber above,nnd made fast and air

tight thereto, the tube'is to be made

fn«t in like manner to an opening in

the working bell, which has been se

cured by grapples or anchors, for the

purpose of forming a ready commu

nication, by means of a rope ladder,

between the deck of the ship and the

diving1 bell below.

In "order to throw light into the

port holes of vessels, or other inacr

eessible parts, for the purpose of

examining between the decks of a

•Wreck, the patentee proposes to con-

itruct an optical instrument con

nected with the diving bell, which

shall enable him, by means of a con

cave reflector and lenses, to throw a

Itrong light ffom a lamp in any ob

lique direction. This is not claimed

under the present patent, and is

not, therefore, particularly described.

In addition to what is above stated,

ft correspondent has suggested the

following. The bell is

1st. Pat- more safe—for instead of

depending, as before, upon a system

of signals, by strokes of a hammer,

there is now invented, not one mode

•tone of holding conversation with

a person above water, but even a

ttconil.

Smlly. Far mare effective—As by

tTie construction of Mr. Steclc'n bell,

the bell work can be carried on under

tlieimrhediateinspection of the direct-

Ing engineer himself, whoeannowre-

niain for an indefinite time under

water, at any depth whatever, at

-MfAieA a diving licll c«t*k be worked,

without being subjected to endure,

even for a moment, the pressure of

iiirin a state of condensation, and at

the same time holding constant con

versation with the .persons above.

The construction of Mr. Steele's

patent head-piece, is another appli

cation of his principle, for the pur

pose, not only of detaching men from

the bell, but of enabling them, to

work within the common diving hell,

(filled, of course, with condensed air)

at depths much greater than ran be

endured at present.

We are informed, that a hell has

been just made by Mr, Penn, of

Blackhentb-hill, in which, it is said,

Mr. S. intends to make a descent in

ft short time.'

An instrument has been in use for

the purpose of viewing objects under

water ; but Mr. S. by an application

of optical principles, has shown the

construction of an instrument, not

only for viewing them, but for their

stronger illumination.

As a subordinate improvement,

Mr. Steele, who has had practical

experience', recommends the addition

of a rim of hemp, or some other tough

material, round the bottom of the

bell, to diminish the effect of impact,

on rocky bottoms, in ground swells,

&c. when preparing for blasting,

quarrying, Sec. &c.

This, the inventor " hopes may

become a very powerful instrument

in carrying on submarine operations,

as it affords a theory, which he ven

tures to predict, will in time be re

duced to practice, of a mode of send

ing down from the deck to the bottom

of the sea, by the same means by

which they asceud from the deck to

the mast head."

 

ON THE MAGNETISM OP IRON AW

SING FROM ITS ROTATION.

(Concluded from p. 147, No. 15O.J

My first object was to find what

points on the plate must coincide

with the limb, in order that the plate,

when it* centre was on the meri

dian, should cause no deviation in

• 2
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the needle ; and it was in my at

tempts to effect this, which at first

siirlit appears sufficiently easy, that

I discovered the leading1 feature in

all the phenomena which I am about

to describe.

u General Description of the Phe-

' no hi <• nn arising fromthe Rotation

of an Iron Plate.

" In order to find the points which

f hare mentioned, I adjusted the in

strument so that the plane of the

fixed limb was exactly in the mag

netic meridian, and then brought the

other limb into the same plane : the

centre of the plate was then on the

magnetic meridian, and its plane

perpendicular to that plane, as repre

sented in fig. 1, in the title page of

our last number. I now made the

plate revolve in its own plane about

the axis B b, and noted very care

fully its effect on the needle. In

doing this I found that if I placed

the plate on the arm, so that a cer

tain point, c, for. instance, coincided

with the plane of the limb, the de

viation was different when the same

point, by the revolution of the plate,

coincided with the limb again. As

it appeared by this that the revolu

tion of the plate had an effect upon

the needle, independent of the par

tial magnetism of particular points,

X considered that if the plate were

made to revolve the contrary way,

the deviation ought to be on the op

posite sidt', and this I found to be

the case. I will illustrate this by

the observations made when I first

noticed the effect. The plate was

divided at every SO* of its circum

ference (fig. 2.) '

 

by lines drawn through the centre,

and being placed on the arm, so t hut

O' coincided with the upper part of

the limb, the north end of tin- needle

pointed 10' east ; but when this point

again coincided with the limb, l>v

the upper edge of the plate revolving

from west to east, the needle pointed

30' east: making the plate revolve

the contrary way, that is, its upper

edge from east to west, when 0° co

incided with the limb, the north end

of the nced(e pointed 28' west: so

that there was a difference of 58',

when every point of the plate had the

same position with respect to the

needle, according as the plate waa

brought into that position by revolv

ing from west to east, or from eatt

to west. As this appeared extraor

dinary, I made repeated observations

at the time to ascertain that the effect

was independent of any accidental

circumstances, and found that the

results always accorded with the

first, the difference caused by the

rotation of the plate being however

greater or less according to the posi

tion of the plate.

" Having fully satisfied myself

that, in whatever manner the rota

tion of the plate might cause this

difference, such was really the effect,

I next endeavoured to ascertain the

nature and degree of the difference,

according to the different situations

of the centre of the plate. For this

purpose I made a great variety of

experiments, of which I shall not

however here give the details, as 1

afterwards repeate ; them in a more

convenient manner, and with greater

precision; but shall merely point

out the nature of them in general,

and the conclusions whirh i at the

time drew from them. The instru

ment being adjusted, and the arm

fixed so that the centre of the plate

was in the position which I required,

I made the plate revolve so that its

upper edge moved from west to east,

and noted the greatest and least de

viation of the north end ofthe needle ;

I then made the corresponding ob

servations when the plate revolved

in the contrary direction ; a mean of

the differences between the two

greatest and between the two least
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I considered as the effect produced

on the needle by the rotation of the:

jii;itc in opposite directions. Re*

IH iitiii^- these in a variety of posi

tions, 1 found that when the centre

of the plate was in the magnetic

meridian, its plane being always a

tangent to the sphere circumscribed

about the centre of the needle, the

deviation of the needle caused by the

rotation of the plate in its plane, was

the greatest when the centre of, the

prate was in the equator, and that it

decreased from there towards' the

poles, where it was nothing' ;* that

when its centre was on the equator,

this deviation was the greatest when

the centre of the plate was on the

meridian, or in longitude 90°, and

decreased to nothing in the r.ist and

we^t points, or when the longitude

of the plate was 0° or 180" ; and

that when the centre ofthe plate was

in the secondary both to the equator

and meridian, the rotation of the

plate, whatever mierht be its lati

tude, caused no deviation of the nee

dle. In these experiments, thf plate

which I made use of was a circular

one 17'88 inches in diameter, and

'O99 inch in thickness, weighing

112 ot. The further I had pursued

this inquiry, the more I was disposed

to attribute the effects I have men

tioned to a general magnetic action,

arising in a peculiar manner from

the rotation of the iron ; and my

next experiments were with a view

of ascertaining how far this idea was

correct. As similar results might

not be obtained with any other plate,

I next made use of a pfate 12' 13 in

ches in diameter and '075 inch in

thickness, weighing 38'75 oz. and

with it obtained results precisely of

the same nature, though considera

bly less in quantity. Another objec-

• I should here mention, that, from

ihe naluie of my instrument, 1 could not

make observations at the north pole ;

but as the results, as Car as 1 could ob

serve, wrre of the same nature on this

aide of the equator as on the south side,

I think I am warranted in concluding:,

thai til the north pole the results would

likewise be of the same nature as at the

i pole.

tion which occurred to me was thin-

that the iron being" evidently sliglitly

polarized in particular points, the

effect might be supposed to ariois

from an impulse given to the needle

by the motion of these points in a

particular direction, and that the

directive power of the needle not im

mediately overcoming the slight fric

tion on the pivot, a deviation might

thus arise from the rotation of the

plate. Had this, however, been the

cause of the deviations, ( should have

expected that, when the centre of the

plate was in the meridian, the great

est effect would be produced wil lithe

plate parallel to the horizon, and

its centre vertical to that of the nee

dle ; but I had seen that the greatest

deviation took place when the centre

of the plate was in the equator, its

plane being perpendicular to it ; and

the deviation arising from the rota

tion, when the plate was parallel to

the horizon, was not a fifth of the de

viation when the plate was perpen

dicular to that plane. Besides it was

manifest that it this were the cause,

anv other impulse would have a si

milar effect. I therefore made the

needle revolve first in one direction,

and then in that opposite, by means

of a small bar-magnet, and inva

riably found that it settled at the

same point, in whichever direction

(he impulse was first given, and the

results obtained by the rotation of

the plate were in these cases of the

same nature as before. It was

also evident, that if the devia- ,

tions I have mentioned arose from

this circumstance, the needle being

agitated after any particular point of

the plate was brought to the limb of

the instrument, it ought to settle in

the same direction, whether that

point were brought into this position

by revolving from east to west or

from west to east ; but this, except

in the cases I have mentioned, where

the rotation produced no deviation,

was not found to take place. In

order wholly to obviate this objec

tion, in all "my future experiments,

after any point had been brought to

the limb of the instrument, I agi

tated the needle, and let it settle be.

lore I noted the deviation.
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REFRACT1VK POWER OF GASES.

The following table of the refrac

tive power of gases, at the same

temperature, and under the same

pressure, that of air being taken as

unity, is from a memoir by M. Du-

long, inserted in the Annate* tie

Chimie, xxxi. 154.

K.rrt.iw. r»wtr. D.i.itj.

Air 1- 1-

Oxvgen 1-931 1*020

Hydrogen 0470 0'685

Azote 1020 0-976

Chlorine , 2'623 2-470

Oxide of Azote 1*710 1537

Nitrous gas 1030 1039

Muriatic acid 1527 1-254

Oxide of Carbon 1-157 0-972

Carbonic acid 1*523 1524

Cyanogen 2-132 1-818

Olefiant gas 2 302 0980

Qas from stagnant

Water, Carburet- 1-504 0-559

-ted Hydrogen

Muriatic ether 3-720 2-231

Hydrocyanic acid 1.531 0-944

Ammonia 1*309 0-591

Phosgene gas 3-933 3442

Sulphuretted Hy

drogen 2-187 1>178

Sulphurous acid 2-260 2247

Sulphuric ether •- 5*197 2-580

Sulphuret of Carbon 5-110 2644

Protn-phoiphuretted

Hydrogen 2 688 1-250

The vapours oP muriatic ether,

sulphuric ether, and sulphuret of

carbon, were taken at a degree of

density, two or three times less than

that corresponding to the maximum

relative to each observation. The

numbers contained in the preceding

table are, therefore, comparable with

those of permanent gases. In taking

these same vapours at their maximum

' of density, their refractive' powers

were found to be as follow :

Muriatic ether 3 87

Sulphuret of Carbon 5- 198

Sulphuric ether 5-200

-It results, from the researches,

that the rapacities of bodies for

heat, and their refractive powers, do

not belong, as has been supposed, to

the same order of causes. The capa

cities hare an evident relation to the

masses of the molecules ; the refrae-

;ve powers appear to be independent

of them. No simple ratio exists

between the refractive powers of

elementary and of compound sub

stances, even when these properties

are observed in circumstances where

the molecular action can be most

readily compared, and where the

form and arrangement of the parti

cles cannot exert any influence.

The variations in the velocities of

light passing through the different

gases, considered at the same tem

perature and pressure, appears to

depend upon the peculiar eleotrw

state of the molecules of each kind

ofmatter. Reasoning on the theory

of undulations, which seems to ac

cord best with these new ideas, the

velocity of light is more powerfully

diminished, according as the mole

cules are more strongly positive.

BORING FOR WATER.

Sir,—In answer to J. B., In No.

144, I wish to state, that Mr. Thos.

Clark, of Waggon Lane, Totten

ham, Middlesex, is the person to

whom I alluded ill No. 13d,

Mr. John Goode, of Cambridge,

advertised on the wrapper of the

" Labourer's Friend," for June,

1822, his prices for boring to be as

follow :—

The first 10 feet, 4d. per foot

The second 10 feet, 8d. per foot

The third 10 feet, Is. 4d. per foot

And so on proportionably for 300

feet, above which the labour was to

be charged by the day. An extra

price was to be paid for stoncy earth ;

and the boring through rocks and

quicksands was to be estimated by

the day.

About three years ago, I spent

some time in examiningtheexceilent

apparatus, by which Mr. Harry Self,

of Kingston, Surrey, perforated

different strata of earth on the

ground of the Duchess of Buccleugh,

at Richmond-hill. Some time after

ward, I received a note, stating that,

after boring to the depth of 252- feet,

a supply of most excellent water tvu

obtained, yielding 13 gallons per

minute, and rising, as in a fountain,

21 feet above the surface of the earth.

I cannot conclude without expres

sing to you the high gratification I

have derived from observing the
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communication of J. M. N., on

Hydrodynamics, and trust that

that gentleman will continue to fa-

touf ug with further papers on the

subject. By so doing, perhaps many

»tlifr of your intelligent correspon

dents may be induced to give your

readers accounts of sucli simple con

trivances, &c. as haye come under

their consideration ; and which can-

not fail, in. the end, to give to hydro

statics and hydraulics that importance

which they deserve. Indeed, I feel con

fident that, if this subject were pro

perly discussed in the Mechanics'

Magazine, landholders, graziers, far

mers, and others, would procure good

water on their estates, by boring or

other means ; and that we should no

more read in the newspapers, of

mills on small rivulets being stopped

fur want of water ; or of farmers and

poor people being compelled to go

great distances to procure it, at a

time when they should be busily em

ployed in the fields.

1 am, &c. T. W.

To the EAiterofthe Mechanic? Magnziw..

In pursuit of a mechanical object,

it became necessary for me to form,

what, I believe, watchmakers call a

snail ; and in the absence of books,

and practical men, for information at

to the best or true mode of forming

it, I adopted the following:—

I drewjrom one centre, nine cir

cles, the circumferences of which

were at equal distances from each

other. I then divided these circles

by eight radii, at equal distances from

each other, and proceeded to draw the

snail from the circumference to the

centre, as in the diagram annexed.

In, however, passing from the-radius"

at which I commenced, to the next

radius in succession, I had only toy

eye for a guide in the formation of

the grade, from one circle to another.

To have gone to very minute divi

sions, by increasing the number of

circles and radii, would have been

only an approximation to truth, and

not the true mode. Whether this figure

is composed of an infinite number of

segments of different circles, or what

its character really is, perhapB some

of your numerous correspondents will

have the kindness to declare, as well

as to state the mathematical mode of

forming it, - I am, &c.

Indicator.
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OK SPECIFIC GRAVITY.

By Robert Hare, M. D. Profes-

'r.-*or of'Chemistry in the Univer

sity of Pennsylvania.

Hi:-.

A clear conception of Specific Gra-

▼itr* i« necessary to a comprehen

sion of the language of the most

useful sciences and arts. It may be

defined, the ratio of the weight of a

body, to its bulk.

On the means of ascertaining Spe

cific Gravities.

The object of all the processes for

this purpose, is, either to ascertain

the weight of known bulk, or the

bujk of known weight. When mas

ses are reduced to the same bulk,

it is only necessary to weigh them.

When they are reduced to the same

weight, it is only necessary to mea

sure them. If water were' among a

number of substances reduced to the

same bulk, and weighed, and its weight

assumed as an unit, the numbers

found, would be the same as those

now in use to express specific gravi

ties. The gravity of water has been

assumed as the standard, because

this fluid may almost always be had,

sufficiently pure j and it is generally

easy to ascertain the weight of a

quantity of it, equal, in bulk, to any

other body.

In order to obtain the specific

gravity of a body, therefore, wehava.

only to divide its weight, by the

weight of a quantity of water equal

to it in bulk.

The weight of a quantity of water,

equal to the body in bulk, is equal to

the resistance which the body en

counters in sinking in water. Hence,

if we can ascertain, in weight, what

is necessary to overcome the resist

ance which a body encounters in

sinking in water, and divide, by this

weight, thus ascertained, the weight

of the body, we shall have its specific

gravity.

In the case of a body which will

sink of itself, the resistance to its

sinking, is what it loses of its weight,

when weighed in water. -

In the case of a Inidv which will

not sink of. itself, the resistance to

its sinking, is its weight added to

the weight which must be used to

make its sink. ., .

Experimental Demonstrating, that

the resistance which a body en

counters, in sinking into any

fluitt, is just equivalent to t%e

weight of a portion ofthe fluid,

equalling the body in bulk.

This proposition may be experi

mentally demonstrated, by means of

the apparatus, represented by the

following figure.

 

The cylinder, represented as sur

rounded by the water of the vase, (V)

is made to fit the cavity of the cylin

der Niispcnded over it so exactly,

as that it enters the cylinder with

difficulty, on account of the included

air, which can only be made to pass

by it slowly. It must, therefore, be

evident, that the cavity of the Hollow

cylinder, is just equal in bulk to the

solid cylinder, which so exactly fits

it. *

Both cylinders, (suspended as seen

in the plate) being counterpoised »cv

curately upon a scale beam ; let a

vessel of water be placed in the si

tuation of the vase, in the drawing.

It must be evident, that the eqiii-

pondernncy must be destroyed, since

the solid cylinder will be uuoyed up
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by the water. If water be now

poured into the hollow cylinder, it

.will be found, that, at the same mo-

inenk when the cavity becomes full,

equipouderacy i* restored, aud

solid cylinder sunk just below

: Mirface of the water.

It therefore appears, that the re

sistance which the solid cylinder en-

ctiunters, in sinking in the water, is

hvcreomc by the weight of a quantity

tif the water equal to it in bulk. It

must be evident, that the same would

be true of any other body, and of

any other fluid.

Rationale.

When a solid body is introduced

into an inelastic solid, on withdraw

ing1 it, a hole is left, which remains

vacant of the solid matter: but, no

sooner is a body, which has been

introduced into a liquid, withdrawn,

than the liquid is found to fill up the

spare from which it hag been re

moved.

It is evident, that the force which

liquids exert, thus to re-enter any

space within them, from which they

are forcibly displaced, is precisely

equal to the weight of a quantity of

the liquid, commensurate with that

space ; since, when the space is rc-

orcupied by the liquid, the equili

brium is restored. Consequently,

every bi>dy, introduced into a liquid,

experiences from it a resistance equal

to the weight of a quantity of the

liquid, commensurate with the ca

vity, which would be produced, sup-

IM.SII.J- the liquid, frozen about the

solid mass, split open so as to re

move it, and the fragments put to

g-ether ;iLr;iin: and the cavity also

thn* creBted, must obviously be ex-

a«Hv equal to the bulk of the body.

It follows, that the resistance which

any body encounters in sinking1,

within a fluid, is equivalent to the

weight of a quantity of the fluid, in

bulk equal to the body.

Tj> ascertain the Specific Gravity

of a hotly heavier than Water.

Let tire body be the glass stopple,

represented in the succeeding' figure.

First counterpoise the stopple by

means of a scale beam and weights,

suspending it by a fine metitllic wire.

i «j • - .

Place under the stopple, a vemel of

pure water, and lower the beam, so

that, if the stopple were not resisted

by the water, it would be immersed

in that fluid. Add just as much

weight, as will counteract the re

sistance which the water opposes to

the immersion of the stopple, and

renders the beam again horizontal.

Divide the weight by which the stop

ple had been previously counter

poised, by the weight thus employed

to sink it.' The quotient will be the

specific gravity.

 

Rationale,.

The weight required to sink the

stopple, is equal in weight to the

bulk of water which the stopple dis-.

places. Of course, pursuant to tile

general rule, it is only necessary to

see how often this weight is contain

ed in the weight of the stopple, to

ascertain the specific gravity.

To ascertain the Specific Gravity of

a body lighter than /Pater.

Let a small glass funnel be sus

pended from a scale beam, and coun

terpoised so asto he juat below the sur

face of some water in a vase, as in

the following diagram.

If, while thus situated, a body

lighter than water, a small cork for

instance, be thrown up under the

funnel, the equilibrium will be sub

verted. Ascertain how much weight

will counteract the buoyancy of the

cork, add this to its weight and di

vide its weight by the sum—the quo

tient is the answer,'
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Rationale.

The force with 'which the cork

rises against the funnel, is equal to

the difference between its weight

and the weight of "the balk of water

which it displaces. Of course, as

certaining- the force with which it

rises, by using just weight enough,

to counteract it, and adding this

weight, so ascertained, to that of the

cork, we have the weight of a bulk of

water, equal to the bulk of the cork.

By this, dividing the weight of the

cork, agreeably to the general rule,

the specific gravity of the cork will

be found.

To ascertain the Specific Gravity

of a Liquid.

Let the 'stopple be counterpoised,

exactly as in the last experiment,

only that it is unnecessary to take

any account of the counterpoising

weight.

Having, in like manner, ascer

tained how much weight will sink it

in the liquid, divide this by the

weight required to sink it in water,

as above. The quotient will be the

specific gravity sought.

Rationale.

It has been proved, that the re

sistance to the sinking of a body in

any fluid, is precisely equal to"the

weight of a bulk of the fluid, equal

to the bulk of the body. Ascer

taining the resistance to the immer

sion of the same body in different

fluids, is, therefore, the same as as

certaining the weights of bulks of

those fluids, equal to the body, aud,

of course, to each other. And if ona

of the liquids be water, the weight of

this, divided by the weight of the

others, gives their specific gravities.

If the stopple be go proportioned,

as to lose just 1000 grains, by im

mersion in water, division Is unne-

cessary, as thevweight of the liquid

will be obtained in grains, which are

thousandths by the premises. ' \

metallic mass, of the same weight a*

the stopple exactly, may be employ-

ed as its counterpoise.

In these experiments, the liquid

should be as near 60" of Fahren

heit's Thermometer as possible.

ON THE FABRICATION OF PUZZO

LANA, HYDRAULIC CEMENTS, &C.

The following experiments have

been made, and the conclusions

drawn, by M. le Gencrale Freussart ;

they are of considerable importance

in their relation to the durability,

not merely of edifices constructed in

the water, but to the improvement of

ordinary mortar.

An alum clay is obtained at Stras-

burg of a dark colour, but which,

heated, passes, by various shades of

blue, to a white colour: portions of

this earth, of the size aud form of a

brick, were heated in an alum-fur

nace in contact with, air, whilst

other similar portions were heated in

a liinc-furnace, in which the access

of air was diminished by covering the

top of the furnace, so that no more

should pass than was required for

combustion ; this was repeated se

veral times, and portions being taken

from tI>o two furnaces, which, by

their colour, appeared to have un

dergone equal calcination, mortars

were made with them, one part of

good common lime, and two parts of

the pulverized clays being used. On

examination, it was found, that the

mortar specimens containing the

clay calcined in the alum-furnaee,

hardened in the space of two or three

days, and, alter a year's immersion in

water, supported weights from 102

to 2G3 killogrammes before they

broke, whilst the others requited SO

days before they were hard, and broke
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with weights from 20 to 25 killo-

jjrammes. Some of them were toft

even after a year's immersion in

w»t«r.

I A.clay from Holzheim, near Stras-

burg, which contains no lime, but

touch iron, was formed into two

brick,;, two hundredths of lime hav

ing been introduced into one of them ;

they were calcined in a lime-kiln,

.wita at little access of air as possi

ble. A large Hessian crucible was

pierced at the bottom, and then di

vided internally into two chambers,

by an upright slate full of holes :

into one chamber was put pure Hol

zheim clay in pieces ; into the other,

pieces of the clay mixed with two per

cent of lime : the crucible was placed

on the bars of a~reverberatory fur

nace, so as to obtain a strong current

of air through it and about the clay,

and was then heated. In six hours,

it appeared by the colour, that the

crucible-iday was equally calcined

with that from the lime-kiln ; finally,

these four specimens were powdered,

and being mixed with half their

weight of common lime, was made

into mortar, and then put into water.

The specimen containing the clay

heated in the lime-kiln, required 30

days before it hardened ; that con

taining the clay, with two per cent of

lime, heated in the lime-kiln, har-

iIhuciI in 17 days ; that containing

the unmixed clay from the crucible,

hardened in five days ; and that mixed

with two per cent of lime from the cru

cible, hardened in three days.

From these experiments it is con

cluded, that the air exerts great in

fluence in the calcination of clay,

and M. Freusaart considers the ef

fect as exclusively produced on the

alumina. In consequence of this

opinion, he calcined alumine in a

current of air, aud another porti ■ i in

a lime-kiln, and then mixed tueta

with lime made from white marble ;

the first hardened much quicker than

the latter ; and it was observed, also,

that the alumine calcined in the air,

dissolved more rapidly in sulphuric

acid, than that from the lime-kiln.

M. Freussart even concludes, that,

at a high temperature, the alumine

rio,clay.»baurbs oxygen, and that it is

this change which renders it more

competent to combine with lime la

the humid way.

In consequence of these experi

ments and views, it is proposed that

when the artificial puzzolanas are to

be made, smooth clays, containing a

little lirne, should be taken, made

into bricks, and calcined with free ad

mission of air. Before undertaking

large operations, it will be well to

heat small portions, for different

periods of time, in a reverberatory

furnace, for the purpose of ascertain

ing the most advantageous degree of

calcination. The method of trial,

is to reduce these clays to fine pow

der, and to make them into mortars,

with half their bulk, or rather less,

of common lime ; these mortars are

to be put into glasses, and after hav

ing assumed a degree of consistence,

by ten or twelve hours' exposure to

the air, are to be immersed in water.

If, at the end of three or four days,

the mortars he so hard as not to re

ceive an impression when strongly

pressed by the thumb, as will be the

case with puzzolanas or natural ter

ras, it is a proof that a good artifi

cial puzzolana has been formed.

It may be observed, that in the

preparation of mortar to be exposed

to air, expensive cements are fre

quently used, which are of no advan

tage. Experience has shewn, that

all those cements which have not the

property of making common lime

harden, under water, produce no

other effects in mortars exposed to

the air, than so much sand ; -whilst

those which make common lime

harden readily under Water, produce

excellent mortars in the air. - Before

they should be employed, therefore,

in such cases, they ought to be tried

as to their power of producing hy

draulic cements.—Ann. tie Chim.

xxxi. 243.

To the Editor of the Mechanic? Magazine.

Sru,—In answer to a " Constant

Supporter of the Mechanics' Ma

gazine," I have, since his inquiry,

made u«e of muriatic acid, for the

purpose mentioned by him. The in

stant it was applied' to the frame,
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tfri -paftit,' which I think much harder,

and adheres more closely to the glass

than the putty, blistered, and was

easily removed. The putty also was

rendered so soft, that it was removed

by a sharp chisel or knife, and ad

mitted of the glass being taken out.

I am, &c.

W.C.

Winchester.

ILLUMINATING APPARATUS.

For the purpose of rendering dis

tant stations discernible by night,

during the trigonometrical survey

which is now in progress, Lieutenant

Drummond has constructed an in

strument in which a globule of quick

lime is exposed to the flame of al

cohol, urged by oxygen gas in the

focus of a parabolic reflector. The

lime under this treatment, where the

experiment is made in the most per

fect manner, emits a light eighty-

three tunes as intense as that given

out by the brightest part of the .flame

of an Argand lamp ; and this con

centrated and reflected by the mirror,

has enabled the officers employed in

the survey, to connect very distant

stations in the night-time", in the

most satisfactory manner.

support of combustion> near to the

fire, by a communication from with

out the house, in order to avoid the

common currents crossing the room1

from the doors and windows; but I

cannot learn where such art td"M<r

purchased. I should be glad to know

further, what is the best mode olj

getting rid of the foul air of an apart

ment, as fast as it is formed by ike

respiration, &c. of the persons in it.

Some vent near the top of the room

seems necessary.

Your's, &c.

M. A. Cokin.

Mr. Corin is referred to No. HT,

where he will find a description of a

fire-place, by Dr. Arnott.

COILED SPRING.

Sin,—May I inquire, through the

medium of the Mechanics' Magazine,

where I can get made, cheap and

well, a barrel containing a coiled

spring, similartothatwhich gives mo

tion in an eight-day clock ? The bar

rel that 1 require," must he nearly a

foot in diameter, and the spring much

stronger than that of a clock.

I am, Sir,

F. B.

OH COMMON PIRE-rLACES.

Sir.—Little progress has yet been

made in applying philosophical facts

to the improvement of dwelling

houses, I have heard of grates anil

stoves contrived to admit air, for the

ANCIENT VASES.

(Concluded from p. 155, AV>. 150.)

From certain marks to be observed in

the paintings and varnish of vases, it

may be inferred that the black paint has

not always been applied once only, but

sometimes repeatedly. The first coat

ing; is notalwaysaccurately covered by

the succeeding one; nor is it rare to

find different shades of colour in the

same vase. The parts of vases not cover

ed by the black varnish very frequently

are of a red colour, which isdarkerthan

the peculiar colour of baked clay,- acti

has also a certain degree of lustre ;

properties which have probably been

produced by a single application ol a thin

varnish.

In vases whose fig-tires are of a black

colour, the outlines have first been

ilruwn witha pencil, and the minor parts

of the figures then rill d up with paint;

a mode of painting which is plainly dis

cernible, tor example, in some Locrian

vases.* In vases which have red figures

upon a black ground, a similar mode of

painting is often observable. In them,

the outlines of the figures are covered

with diluted paint, and the filling up of

the black ground is then perfected.1- In

some vases, the ground-colour does not

completely touch these out lines; ill

some others, the ground-colour passes

over the outlines here and there; some

times connexions of the outlines are— .,t ;

• Roxxi, First Letter to M. Millingen.

Peint. Ant. p. Iv. Jorio. loc. cit. 4 ,.^l

tJcmfcfloc. cit.ip. 13.
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observed;* defects which clearly show

die mode of painting-. It may also be

recognized by the circumstance, that

lb* black colour is less intense in the

places where the outlines have after

wards] been covered by it than in the

other parts, t According; to the obser

vation, of Meyer, a first shading of the

pointings with a red pigment, is rarely

seen. J In some vases, it is obvious

thaTthe outlines ofthe figures have been

cwt out with some sharp instrument.

Instead of cut lines, dotted ones some

times, occur.} Jorio has observed,

that, in some vases, it is evident that the

figures have been first painted naked,

and afterwards covered with the dra

pery ;—a mode of painting which was

much in use even in the time of Ra

phael.

In vases with red figures upon a black

ground, the internal delineation of some

parts of the figures being of a deep co

lour, have undoubtedly been made last.

After the taxing on of the black paint

has been executed, other colours have

sometimes beon added to the paintings,

as has already been noticed above. All

the paintings of the ancient Grecian va

ses have been done with a very fine pen

cil. If the black varnish has, in reality,

been made in the manner above de

scribed, the greatest quickness has been

requisite in applying it, according to the

experiments described by me; and,

therefore, the nicest address in the

workman. A blunder committed, if it

could nut be covered over, was irrepa

rable. Although a wonderful steadi

ness ami. sureness of hand is manifest in

the paintings of vases, yet blemishes

produced by haste are not unfrequenlly

seen.

We are, in the third place, to treat

mqre especially of the operations re

quired, after the application of the

paints for finishing the paintings.

We have shown above, that it is pro

bable vases have not, after being first

covered with a coaling of varnish and

oilier pigments, been again baked, like

our modern glazed earthen-ware. Con

sequently, no further operations were

necessary for finishing them. In some

vases, however, engraved delineations

«cliii, winch penetrate through the

black, varnish, and present the clay co

lour of the base ; in others, similar lines

* jRaHi", loc. cit., p. vi.

t R'Ktr, loe. cit., p. iv.

J HoeMger'* Vasengemaldcn, i. p. 58.

fSoJ Met. d. Ant. nel dipingCre i.

Vast, p. 10.

are seen, which pass through jthe ,pis>

ments laid upnn the black varnish, and,

lay the latter bare. These ornaments,

which are of rare occurrence, could

only have been produced, after the pig

ments hal been applied, by means of a

sharp stile.

In some vases, there occur letters

either painted or cot out with a sharp

instrument, which either exhibit the

name of the painter, or notify the object

of the painting.

The painted letters have been done in

various ways.* I. In the most ancient

vases they are black, upon a red ground.

9. In more recent ones, the ground on

which they are laid is sometimes white

or red ; or, 3, In the same manner as the

figures, they are circumscribed by a

black ground, and have the colour of

burntclay. The engraved letters upon

some of the more ancient vases are

found either in the red ground, or in the.

black varnish.

STEAM WHEEL.

Sir,—Will you permit me to a»fc;

G. C. (page 133, vol.4,) who, I sup

pose, is an engine-maker, or a

worker in the trade, what he will

charge for a small working model of

his steam wheel? May it be used

with safety ? I do not mean, may the '

model be used with safety, lint a

large wheel, when applied to ma

chinery, and in full action? 1 think

such apparatus would be an excellent

addition to a lathe.

I am, &c.

P.B.

To toe Editor of the Mechanics' Magazine.

Sir,—Some time since, I saw in

your valuable magazine, a question

to the following effect:—If a leaden

bullet be dropped from the mast-head,

when a ship is in full sail, will it fall

at the bottom of the mast, or at the

stern of the vessel? At first, one

would be disposed to say, that, as

the ship is in full sail, the ball would

fall nearer to the stern than to the.

mast ; this, however, is not the fact.

It appears to me, that the hall is

under the influence of two forces ;1 *

• Jorio, loc, cit., p. 16,
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the one perpendicular by the power

of gravity ; the other, horizontal,

from the"agitation of the air by the

motion nf the vessel ; and that it is

this latter force which directs the

ball to the foot of the mast.

[ am, &c.

Valbdico Opifex.

has been recently formed, in Surrey,

for the manufacture of glass for

achromatic telescopes, under the su

perintendence of men of science, ana

with permission to make experi

ments without the interference of tl»e

excise. . ,-. „ , . cp.

TELESCOPES.

Mr. Tully, of Islington, has con

structed an Achromatic Telescope,

the largest and most perfect yet

made in England. The object-glass

of the telescope is seven inches in

diameter. The glass was manu

factured at Neufchatel, Switzerland,

and cost about 301. the grinding and

adjusting of it by Mr. Tully, are va

lued at 2001. viz. for the compound ob

ject glass alon*. The length of the

Telescope is 12 feet ; it is mounted on

a temporary wooden case, and is sup

ported on a frame, moved by pulleys

and a screw; it is easily adjusted,

and is perfectly steady. The mag

nifying powers range from 200 to

780 times ; but the great excellence

of the telescope consists more in

the superior distinctness and bril

liancy vvith which objects are seen

through it, than in its magnifying

powers. With a power of 2+0, the

fight of Jupiter is almost more than

the eye can bear, but his satellites

appear as bright as Sirius, but with

a clear and steady light ; and all the

belts and spots upon the face of the

planet, are most distinctly defined.

With a power of near 400, Saturn

appears well defined, and is one of

the most beautiful objects that can

weil be conceived. The great advan

tage which this telescope possesses

oyer reflecting telescopes of an equal

size, is the greater degree of light by

which the delicate objects in the hea

vens are rendered distinct and bril

liant. England had the honour ofdisco

vering the principal of the achromatic

telescope ; but «ur artists have ever

had great difficulty in obtaining suit

able glass for the purpose ; and the

excise laws have hitherto prevented

■proper experiments being made at

our glass-houses. An establishment

tompian the mechanist.

i

A discovery has lately been made

of the chef d'eeuvre of the celebrated

Tompian, which has been so long

lost. It was made for " the Society

for Philosophical Transactions," and

is a year - going clock. Tompian

was at work on this clock when the

great plague broke out in London ;

and on the day he finished it, he

himself was attacked with the pes

tilence, of which he died. Tom

pian was paid one hundred guineas

ere the clock was removed to the

Society's house, and there, in the

confusion of the moment, it was

f)laced in a lumber-room, where it

ay, without a case, exactly a century

and a half.

IRON STEAM VESSEL.

An Iron Steam Vessel, for navi

gating the river Savannah, between

Columbia and Northumberland, is

being built in New York. It is 60 feet

long, nine feet wide, and three feet

deep ; its weight is five tons, and it

is supposed, that it will draw five

inches of water, and one more for

every ton of freightage. The total

expense will not exceed fiOOi. com

prising the steam-engine, which

weighs 4000 lbs. The wood for the

construction of the cabins and the

deck, is 2603 lbs. weight, and 3400

pounds weight of iron is used for

the carcase of the vessel.

MERCANTILE IMPORTANCE OP,

SNAILS.

M. de Martens states, tW» ffci
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annual export of snails, (Helix po-

mnlia) from Ulm, by the Danube,

for the purpose of being' used as food,

iii the season of Lent, by the coti-

ventg ofAustria, amounted formerly,

to ten millions of these animals.

They wrere fatteuedin the gardens in

the neighbourhood. This species of

tnail is not the only one which has

been used as food; for, before the

revolution in France, they exported

large quantities ofthe Helix Asperta,

from the coast of Aunis and Sain-

tonge, in barrels for the Antilles.

This species of commerce is now

much diminished, though they .-in

still sometimes sent to the Antilles

and Senegal. The consumption of

snails is still very considerable in the

departments of Charente Inferieure

and Gironde. The consumption in the

isle de Jllic alone, is estimated in

value at 26,000 francs ; and at Mar

seilles the commerce in these ani

mals is considerable. The species

eaten are Helix Rhoilostoma, H.As-

ferta, and H. Vermiculata. In

Spain, in Italy, in Turkey, and the

Levant, the use of snails as food is

common. It is only in Britain that

the Roman conquerors have failed to

leave a taste for a luxury, which was

so much used by the higher classes in

ancient Rome.

. WOODEN BUILDINGS PRESERVED

FROM FIRE.

Professor Fucks has proposed to

effect this desirable object, by an

anti-combustible composition, thus

prepared:

10 parts potass or soda

15 parts flinty sand

melted together, with one part of

charcoal. This mass, being dis

solved in water, applied alone, or with

a further portion of earthy matter is

said to rCnder wood perfectly fire

proof. This process might, probably,

be advantageously adopted in wooden

buildings, or where much wood is

used by the builder.

PAPER CLOCKS.

Among the curious inventions of

French ingenuity, clocks made of

paper claim at present no small share

•f public attention. The invention

' is said to be -a great improvement on

metallic machinery, the paper time*

pieces being light! portable, cheap,

simple ill their movements, and ne

ver requiring 'oil. The price it

about fifty francs, and they will

run about thirty hours without wind

ing up.

INQUIRY.

Can any of your Correspondents

inform me, how 'solid articles, such as

ink-stands, counters, &c. can he made

of rice, like those broughtfrom India?

These are heavy and smooth, but

not so hard as many common stones.

LIST OF PATENTS FOR NEW

INVENTIONS.

To Daniel Dunn, of King's How,

Pentonville, in the parish of St. James,

Clerkeowell, in the county of Middle

sex, manufacturer of essence of coffee

and spices; for an improvement or

improvements upon the Screw-Press,

used in pressing of Paper, Bonks, To

bacco, or Bale Goods; and in the ex

pressing of Oil, Extracts, or Tinctures ;

and for various other purposes, in which

great pressure is required. Dated May

33, 1826.—To be specified in' six

months.

To Thomas Hughes, of Newbury, in

the county of Berks, miller; for im

provements in the method of restoring

foul or smytly Wheat, and rendering

the same fit for use. Dated May S3,

1826.—In six months.

To Thomas Molineaux, of Stoke St.

Mary, in the county of Somerset, gen

tleman ; for an improvement in ma

chinery for spinning and twisting Silk

and Wool; and for roving, spinning,

and twisting Flax, Hemp, Cotton, and

other fibrous substances. Dated May

23, 1826.— In six months.

To Thomas Parrant Bin, of the

Strand, in the county of Middlesex,

coachmaker; for certain improvements

on, or additions to, Wheel Carriages.

Dated May 23, 1826 —In two months.

To John Patker, of Knightsbridge,

in the county of Middlesex, iron and

wire fence manufacturer; for certain

improvements on, or additions to, Park

orothcr Gates. Dated May 23, 1826.—

In six months.

To Dominique Pierre Deurbroucq, of

Leicester Square, in the county of Mid

dlesex, Esq. ; who, in consequence of

a communication mnde to him, by a

person residing abroad, is in possession

of an apparatus adapted to cool Wort

or Must, previous to its being set to
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undergo the process of Fermentation ;

and al*o for the purpose of condensing

the Steam arising from Stills, during

the process of distillation. Dated May

28, 1826.—In six months.

To William. Henry Gibbs, of Castle

Court, Lawrence Lane, London, ware-

housenvn, and Abraham Dixon, of

Huddersfield, in the county of York,

manufacturer : for a new kind of Piece

Goods, formed by a combination of

threads, of two or more colours ; the

manner of combining and displaying

such colours, in such piece goods, con

stituting the novelty thereof. Dated

May 23, 1826.— In two months.

To Joseph Smith, of Tiverton, in the

county of Devon, lace manufacturer ;

for an improvement on the Stocking-

Frame ; and an improved method of

making Stockings, and other goods

usually made on the Stocking-Frame.

Dated May 23, 1826.— In six months.

To John Loach, of Birmingham, in

the county of Warwick, brass-founder ;

for a self-acting Sash-Fastner, which

fastening is also applicable to other

purposes. Dated May 23, 1826.—In

fix mouths.

To It ic hard Slagg, of Kilnhursl Forge,

near Doncaster, in the county of Yoik,

steel manufacturer ; lor an improve

ment in the manufacture of Springs,

chiefly applicable to Carriages. Dated

May 23, 1826.—In six months.

To Louis Joseph Marie, Marquis de

Cambis. a na'ive of France, but now

residing in l^eicester Square, in the

parish of St. Martin in the Fields,and

county of Middlesex ; who, in con

sequence of a communication made to

him, by a certain foreigner residing

abroad, is in possession of certain im

provements in the construction of Ro-

tatory Steam- Engines, and the apparatus

connected therewith. Dated May 23,

1826 —In six months.

To James Barlow Fernandez, of Nor

folk Street, Strand, in the county of

Middlesex, gentleman; for certain im

provements in the construction of

Blinds or Shades, for Windows, or

other purposes. Dated May 26, 1826.

—In six months.

To Robert Mirkleham, of Furni vat's

Inn. London, civil engineer, and archi

tect ; for certain imp ovemeiits in En

gines moved by the pressure, elasticity,

or expansion of Steam, Gas, or Air;

by which a great saving in fuel will be

effected.' Dated June 6, 1826.—In two

months. y

To Henry Richard Fanshaw, of Addle

Strcut, in the city of London, s'rik em<

bosser ; for an improved Winding Ma

chine. Dated June 13, 1826.— In six

months.

To John Ham, late of West Coker,

but now of Holton Street, Bristol, in

the county of Gloucester, vinegar maker;

for an improved process for promoting

the action of the Acetic Acid on Me

tallic bodies. Dated June 13,1826.—

In six months.

To Thomas John Vnowlys, of Trinity

College, Oxford, Esq. ; who, in con

sequence of a communication made to

him by a certain foreigner, residing

abroad, Is in possession of a new manu

facture of Ornamental Metal or M.nals.

Dated June 13, 1826.—In six months.

NOTICES

TO CORRESPONDENTS.

The profundity of knowledge evinced

by A. S. or rather ASS, is really <k-

lonixhing! ! ! Perhaps he will devote

some portion of his valuable time to an

elucidation.

Manx's satire is well directed ; for

his good wishes he has our thanks ;

we hope to hear from him again.

The motto from O. G. shall apprar

in due course ; he is requested to con

tinue his favours.

A communication from " A York

shire Farmer" shall appear in our

next; as also shall several other com

munications, which have been unavoid

ably postponed.

Communications have been received

from F. E. F. Atkinson—XI. B.—W.

H. J.-G. B.-O. S.—and II. W. B.—

the whole of which shall meet with

due attention.

Communications (post paid) to be addressed

to the Editor, at the Publishers', KNIGHT

sad LACK V, 45, Paternoster Row, London.

Printed by D. Sidney, Northumberland Street,

Strand.
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" the vulgar have always regarded new, bold, and grave conceptions, which were above the

ordinary capacity, as mere speculations and wild theories. Whatever is good, useful, and of

leaeral application, was at first new, and above the comprehension of the multitude, and was,

no doubt, deemed impossible, before it was discovered and practiaed." ■• Men," says Bacon,

" do not appear to know their own atock and abilities, but fancy their possessions greater, and

their faculties less than they are." (A»to«- Employing Time, 1822.)

ROTARY STEAM ENGINE.
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Mb, Editor,

The opinion of any of your en

lightened correspondents on the an

nexed figures I shall esteem a favour.

Fig. 1 is a sketch of a rotary steam-

engine. The letter A represents a

bucket-wheel, similar to that used

when water is the motive power, but

of a very fine pitch, say 2J inches.

The depth of the bucket may be

made one inch, its thickness % of an

inch, the thickness of the shrouding-

one inch, and the diameter and width.

VOL. VI

of the wheel according; to the power

required. In order to obtain great

truth, the wheel should be turned on

both sides the shrouding-, and also on

the periphery. This wheel is to be

inclosed in a case of metal, B B,

which is cast whole with the excep

tion of the pieces which cover the

openings, to admit of the insertion of

the wheel, &c. at the top and bot

tom, and the stuffing-box. The

bottom of the case is flanched round,
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and is packed and screwed down

upon the bottom air-tight, and is

filled with water for injection.

The wheel being1 bored and screw-

tapped, the axis is put into itthrough

the stuffing-box, C, and when seated

is stayed in its place by a split-key

wedge. The gudgeon on this end of

the axis works in a seat inside the

case. D D D arc flanches on both

sides the case, each projecting in

wards about four inches. The case

being so much wider than the wheel,

the curve of the flanch rises about

one J of an inch above the inner r.ir-

cle of the shrouding of the wheel.

£ is a steam-box. The bottom or

open part is nicely adjusted to the

periphery of the wlieel, the outside

of the box forming a true facing with

the outside of the shrouding of the

wheel. D D, two side flanches on

the steam-box, projecting outwards

four inches, aud forming a true fa

cing with the outside of the wheel

case. The flanches on the other two

sides of the steam-box extend for

ward to the cap flanches on the top

of the ease, at P F, and are screwed1

down steam-tight, which supports

the steam-box. The shrouding of

the wheel moves through a niche in

the lower part of the cap flanch, at

E

 

The openings across the wheel, at

G G, are packed with soft metal

nicely fitted into the spaces, the

length corresponding with the width

of the wheel : the under side of

the packing is fitted with great truth

to the periphery of the wheel, and

the whole is kept steady by screws

through the flanch above. Against

the shrouding of the wheel, steam-

box, and the ends of the'aforesaid me

tal packing, platted gaskin and loose

hemp would answer the required pur

pose, and might be kept in its place

by screws through the side caps, which

must be put on after the manner of

steam-tisht joints. Thcsejoints being-

put well together, no steam can escape

outside ; the inside of the packing-

box might he filled witli oil.

The pump piston rod works through

a stuffing-box at H, having on each

side the box a half circle valve. At

L is a rod connected with the beam

of l In' purnp piston ; upon which it

fixed two catches, K K, which alter

nately strike the two levers upon the

twotnotbed wheels, PP, and these tnke

into the small pinion M, which pinion

moves a cock within the pipe that
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connects tlic wheel case and pump*

barrel with each other. The plunger

being' now at the bottom, ready to

ascend, the upper catch, K, takes up

the lever, which closet the cock,

and the foul air contained in the top

of the barrel is driven through the

valves before the water. When the

piston begins to descend, the bottom

catch strikes the lever on the lower

tooth wheel, and opens the cock to

admit a fresh portion of air from the

use, which is again driven through

the valves at every stroke the plunger

makes.

Quere. Will not the game power

be obtained with shallow buckets as

with deep ones, and produce a great

saving of steam?

Figure 2, is a Conspiring Power

Engine, which is the same as the

Rotary Engine already described,

except in some few particulars. First,

within this case there are two metal

wheels, the gudgeons of which work

in seats inside the case, save the shaft

working through the stuffing box, G.

At S S and T T, are two toothed

wheels and pinions, uniting the pow-

er of both wheels, leaving only one

stuffing box to keep in order. "At B

11 a pentrough fitted to the periphery

of both wheels, which is connected

with the wheel case, and packed in

the same manner ns the other engine.

The dotted lines and figures ], 2, 3,

&c. are partitions cast, in the bottom

part of the pentrongh. On the top

of these partitions, on each side, is a

flanch or rabbet, for the two shut

tles or slide valves, at NN, to work

in, which are moved bv screws

through the ends of the boxes P P.

At Q is n gas burner. ,

The two wheels are each six feet in

diameter and five feet in width, turn

ed to great truth, so that they touch

each other at their periphery, e. The

pump the same as the other engine.

The pentrough, five feet square and

12 feet deep, is filled with water, oil,

or quicksilver, and a vacuum is form

ed in the wheel-case by the burning

of gas, or by steam, or by any other

known method.

Quere. With this additional

weight of the atmosphere, will this

machine be able to move ? If it should

go, will the pump or pumps again

supply the pentrough and also pre

serve the vacuum already formed ?

I feel confident that the double

wheel would act well with steam,

with a nice adjusted packing at 7,

justbelow where the wheels' periphery

touch each other. The packing might

easily be kept in order, to prevent

any steam escaping betwixt the

wheels, otherwise than through the

buckets. I am also of opinion that

the packing could be easily and ef

fectually managed, and take up as

little power as in a steam cylinder.

I am, Sir,

Your humble Servant,

A YORKSHIRE MILLER.

June, 1826.

LIEUT. DRUMMOND'S GKODESICAL

INSTRUMENTS.

IN our last number, we briefly

noticed the improvements which

lieut. Drummond has effected in ge-

odesical operations. In the paper

which he read before the Royal So

ciety, on May 4th, two methods

are described, by which geodesical

operations may be facilitated to a

very considerable extent,—the one

applicable by dav, the other by night.

The first, which consists in employ

ing the reflection of the sun from a

plane mirror, as a point of obser

vation, was first suggested by Pro

fessor Gauss J and the result of the

first trials made in the survey of

Hanover, proved very successful.

Recourse was had to this method on

some occasions that occurred in the

trigonometrical survey of England,

where, from peculiar local circum

stances, much difficulty was expe

rienced in discerning the usual sig

nals.

Even as a temporary expedient,

and under a rude form, viz. that of

placing tin plates at the station to be

observed, in such manner, that the

sun's reflection should be thrown to

wards the observer at a particular

time, the most essential service was

derived from its use ; and the con

sequence was, the invention of a

more perfect instrument, of which a

description is given, accompanied

by a drawing.

The second method consists in the

N 2
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exhibition of a very brilliant light at

night. At the commencement of the

survey of England, General Roy had

recourse, on several occasions, and

especially in carrying his triangles

across the channel, to the use of

Bengal and white lights ; for these,

parabolic reflectors illumined by ar-

gand lamps was afterwards substi

tuted as more convenient ; but from

want of power they appear, in turn,

to have gradually fallen into disuse.

With a view to remedy this defect,

a series of experiments was under

taken by Mr. Drummond, the result

6f which was, the production of a

very intense light, varying between

60 and SO times that of the brightest

part of the flame of an argand lamp.

This brilliant light is obtained

from a small ball of lime, about

three-eighths of an inch diameter,

placed in the focus of the reflector,

and exposed to a very intense heat,

by means of a simple apparatus, of

which he has given drawings, with a

description. A jet of oxygen gas,

directed through the flame of alcohol,

is employed as the source of heat.

Zirconia, magnesia, and oxide of

zinc, were also tried ; but the light

emanating from them, was much in

ferior to that from lime. Besides be

ing easily procured, the lime admits

of being turned in the lathe, so that

any number of the small focal balls

may be readily obtained, uniform in

size, and perfect in figure. The che

mical agency of this light is remark

able, causing the combination of

chlorine and hydrogen, and blacken-

ing chloride of silver. Its application

to the very important purpose of

illuminating light-houses is sug

gested ; especially in those stations

where the lights arc the first that are

made by vessels arriving from distant

voyages.

Both the methods now described,

for accelerating geodesical opera

tions, were resorted , to, with much

success, during the last season in

Ireland ; and on one occasion, where

every attempt to discern a distant

station had failed, the observations

were effected by their means, the

heliastat being seen during the day,

when the outline of the hill ceased to

be visible, and 'the light at eight

being seen with the naked eye, and

appeafiug much brighter and larger.

at the distance of 66 miles, than a

parabolic reflector, of equal size, il

luminated by an argand lamp, and

placed nearly in the same direction,

as an object of reference, at the dis

tance of fifteen miles.

COLOUR OR TRINKET GOLD.

Cupidity and ignorance have

often issued in commerce, under dif

ferent names, a multitude of more or

less noxious substances, to which

extraordinary properties have been

attached ; and the credulous people,

having no suspicion of the dangerous

qualities which these substances

often possess, in a very high degree,

and according to which, they exert a

specific agency, are frequently ex

posed to the most serious accidents.

Secret preparations of this kind,

cannot be too well made known, nor

can too much publicity be given to

their composition, and the analysis

that may be made of them ; the know

ledge of the results of which, may be

so eminently useful to society. The

powder which the trinket manufac

turers of Paris used to apply for-

the purpose of colouring gold, was

composed of marine salt, nitrate of

potash, and alum ; but, for some

time back, another substance has

been vended, the composition of

which is different. This powder is

of a dirty white colour, having a

tinge of red, its taste is salt, and like

that of common sea-salt, but it leaves

a disagreeable metalic taste in the

mouth, and it sensibly detracts mois

ture from the air. Its analysis has

furnished the following results .<—

Twenty grammes of it have yielded

of pure white oxide of arsenic 2' 185

alum, with abase of potash 4' 190

marine salt ta-560

oxide of iron and argil 0-115

grammes 20

If this powder be really used for

colouring gold, as I have been as

sured, the oxide of arsenic, I should

think, can have no effect in that Vfty\

M. J. L. Casateca. • • •
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Note by M. D'Arcel.—I have

several times had occasion to examine

the saline composition known under

the name ofcolour, which is employed

bj 'In' toymen for giving to trinket

gold, the beautiful yellow colour of fine

ruld. The following is the, result

of my analysis in round numbers:—

* saltpetre 40

alum 25

MTt-iillt 35

100

I was not aware that any change

had been made in the composition of

this mixture. If the powder ex

amined by M. Casaseca, be now used

for colouring gold, it can only have

been adopted of late, and since fa

shion has introduced the taste, and

rendered necessary the employment

of variously coloured alloys of gold

with silver, copper, iron, antimony,

and platina. M. Casaseca' s obser

vations appear to me, to be very im

portant, and, without doubt, induce

authorities to adopt measures of ad

ministration for obliging the persons

who prepare, vend, or employ the

new composition in question, to em

ploy all the necessary precautions

against the danger, arising from the

use of a mixture containing so much

oxide of arsenic. Annates de C/temie.

NEW, EFFECTIVE, SIMPLE, AND

CHBAP LIFE-PRESERVER, OR CORK

KECK COLLAR.

Thb invention of (his most simple

means of sustaining the human body

in water, was introduced to the pub

lic in the following letter, inserted in

the Liverpool Mercury.

I have for many years past paid

considerable attention to various in

ventions, which, under the name of

Life-preservers, have been from time

to time recommended to the notice

and adoption of the public ; and have

often regretted, that none of the me

thods which I have yet seen, or of

which I have met with any descrip

tion, completely answers the pur

poses for which it was intended. If

the apparatus has succeeded in ef

fectually supporting the body in the

water, it has often proved nnweildy,

or tedious in its application, liahic to

get out of order, or to be spoiled by

accidents, which are very likely to

arise where life-preservers are re- '

quired. Independent of these defects,

which more or less attach to all the

life-preservers hitherto invented, I

have found, not one of them which

does not impede the progress through

the water, a circumstance of great

consequence, when the person who

resorts to them is a swimmer.

I have at length succeeded in pro

ducing a life-preserver, which com

bines, in an eminent degree, all the

requisites which I have enumerated.

It supports the body in the water in

the most convenient position—leaves

the arms of the wearer perfectly at

liberty—is not able to get out oforder

—may be adjusted in a few seconds ;

nor does it in the least impede the

progress of a swimmer who wears it.

It may also be used, on an emergency,

without taking off any part of the

clothes ; as it will sustain a man with

his ordinary dress, watch, and the

contents of his pocket. Lastly, it

is so cheap, and so easily obtained,

that it (the materials of which it is

formed) may he purchased for a few

shillings, unless a silk covering, or

some other unnecesssary appendage

be adopted ; and any person can make

his own preserver, although it would,

certainly, be better and more expe

ditiously done by a corkcutter.

I am' aware that many persons will

be apt. to think I have promised too

much ; but if they will have the pa

tience to peruse the whole of this

letter, I feel confident that they will

alter their opinion.

It was not until Tuesday last, that

I made my first experiment with the

new Collar, for so I mean to call it.

The trial succeeded beyond my most

sanguine expectations, and the short

experience I have since had of its

utility, warrants me, at thi3 short

notice, in saying all that I have ad

vanced in its favour ;—nor do I he

sitate to add, that if the unfortunate

passengers of the Alert packet had

been furnished with this simple ap

paratus, riot one of them would have ,

perished. This reflection has such

weight with me, that I have taken
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this method of making the invention

(if 10 simple a thought deserves the

name) as generally known as pos

sible ; and I hope that the editors of

newspapers will deem the suggestion

of sufficient importance to deserve

their notice.

Before I describe the Swimming

Collar, I shall briefly revert to the

defects of some of the life»preserverg

now in use. The common swimming'

corks used by boys, as they are ge

nerally worn, are dangerous ;—they

are ap't to shift ; and persons wear

ing1 them have been drowned by the

connecting rope getting; round the

waist, or under the knees, which has

brought the head under water, in-,

stead of keeping1 it above it. They

hre also very ill adapted for teaching

the wearer to swim, or enabling those

who can swim, to make their way

with facility through the water. This

defect arises from the manner in

which (they are fixed under the

arm-pits, which brings the broad

surface instead of the edge of the

cork in opposition to the water.

Those life-preservers, the prin

ciple of which depends upon the

buoyancy of air, confined in Water

tight canisters of thin metal, or in

water-proof canvas or linen bags,

while they are liable to the defects of

the common arm-corks, are, at the

same time, still less to be depended

upon ; the puncture even of a pin

will render them entirely useless.*

They also materially retard the

swimmer, as they greatly augment

the superficial surface to be moved

through the water, and, of course, in

the same degree, increase the re

sistance. It is also very often difficult

for the wearer of this kind of ap

paratus to preserve his proper posi

tion in the water ; he is apt to roll

about ; nor has he the free use of his

arms, which, as regards himself, arid

others whom \\c may be desirous of

assisting, is a matter of the first con-

* On Saturday last, a young gen

tleman, had on, m the floating bath,

one of the air-blown preservers, the

air from which escaped while he was

• crossing the bath ; and if he had not

caught hold of a rope he would have

sunk.

sequence. Life-preservers of this

description, generally speaking, re

quire also too much time in adjusting ;

and, lastly, they are perishable, and

so dear, as not to be generally acces

sible.

I shall now proceed to describe the

vefy simple apparatus which it is the

object of the present letter to recom

mend.

Jly.JL
 

Fig. 1 is a collar of the thickest

cork-wood, varying in diameter ac

cording to the quantum of buoyancy

required. A cirular hole is cut out

just sufficiently large to admit the

head. The four white dots are four

holes, made in the collar, for the

bandages to pass through. These

bandages, which may be pf very

strong tape or cord, must be passed

over the shoulder behind, then under

the .arm-pits, and tied in a bow in

front.—As the most approved mode

of fastening the collar is not yet as

certained, I shall pass over that im

material circumstance until a few

more trials shall have determined the

point. The collar, with which the

first random experiment was made,

is nineteen inches in diameter, two

Inches thick in the thickest part, the

central hole nine inches in diameter,

and the whole weighs only two

pounds and three quarters. This

collar supported me without any ex

ertion on my part, and with my arras

entirely out of the whter. A young-

gentleman also hung upon me in the

water, and the collar sustained us

both without motion on our parts, ei

ther of the hands or feet ; and I have

not a doubt that a collar of similar

thickness, and of two feet diameter,

would keep afloat three persons.

A person may swim nearly as well
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With the simple apparatus as without

it ; nor is this Rt all improbable, as

the weight of the body being neu

tralized by the buoyancy of the cork,

the whole exertion of the arms is

applied to propelling the swimmer

forwards. It is also' a very great

advantage of this collar, that it en

ables the wearer to lie on his back in

the water, and thus shift his position,

which, if he were subject to long

immersion, would be of great conse

quence.

Since this figure was engraved, it

occurred to me, that the central hole

for the head is too large ; it ought

to have been oval instead of round,

as the head, measured from ear to

ear, is considerably narrower than it

is from the point of the chin to the

back of the head. Of course the ap-

perture will vary with the dimensions

of the wearer ; but if it be requisite

to make it nine inches one way, pro

bably seven or seven and a half

inches in diameter the other way will

be iufficient.

 

Fig. 2 describes another mode of

constructing the cork collar/the only

advantage of which is, that it oc

cupies less space in carrying, as the

circular piece is cut into two semi

circles, the one folding over the other

when iiot used. The collar with

which I tried this mode does not

w«igh mofe than n pound and a half,

and its diameter, when closed, does

not exceed 7 inches. It is formed,

M m»y be seen by the nbove sketch,

of two parts, A and B, which are

fixed together by hinges of leather,

or saddle girthing, firmly attached

to each nernicircle by strong waxed

thread, When this kind of collar is

used, the open part is slipped round

the neck, and the two semicircular

pieces are closed by means of the

two tapes, which are tied in a bow

in front. When not used, the piece

A is folded back upon the piece B ;

and in that mode of packuig it, the

apparatus is about 14 inches long, 7

broad, and 1 1 in thickness,

The reason why so small a quan

tity of Cork, when applied in the form

of a collar, will support any man,

must be obvious on a little reflection.

The human body being specifically

lighter than water, all men would

float if they could have the requisite

confidence, and would keep their

hands and arms beneath the surface

of the water, instead of thi'owing

them out, as they almost uniformly

do when they are apprehensive o'f

drowning. If a man's whole body,

up to the chin, be immersed in the

water, it loses its entire weight, and

all that is further requisite to enable

a person, who cannot swim of himself,

to avoid sinking, without exertion,

is a float of sufficient buoyancy to

support the weight of the head. Just

such a float is the c«rk collar I am

recommending. The buoyancy is

applied in the proper place ; the up

per riin of the collar touches the chin,

and the shoulders are immersed in

the water, so that there is the least

possible superincumbent weight.

This is the circumstance that gives

the superiority which, I maintain,

this simple collar of cork possesses

over every other more complicated

or expensive life-preserver.*

* The arms and head of a man,

upon an average, exceed in weight

one-tenth of the whole body_. The

head being necessarily out of water,

the swimmer has to m»ku some exer

tion to support its weight ; but when

the hands and arms arc also raised

out of the water, us is often the case

with persons in fear of drowning, the

weight of the hands and arms, \n ad

dition to that of the head, necessarily

precipitates the whole body down

wards ; and in the act of descending,

water in swallowed, which renders

the body less specifically light, until,

by repeatedly taking in the water, it

becomes heavier than an equal bulk
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If I have protracted this letter to

a much greater length that I antici

pated, the importance of the subject

must plead my excuse. I shall not

fail to apprize your readers of the re

sult of the further experiments I in

tend to make, or which others may

make. The principle of the superi

ority of this mode of applying- cork

being once established, there will, no

doubt, be a great variety of modes of

putting the principle into practice.

The more the better. If I had had

no more exalted object in view than

mere personal emolument, I might

have secured this simple apparatus to

myself,, by patent; but I prefer tak-

■ ing this public method of preventing

any person from monopolizing an in

vention, which cannot be rendered too

cheap, or of too general application.

Before I conclude I shall further

observe, that any man who can swim,

and who is provided with this kind of

collar, may with confidence, because

without any risk, enter the water to

rescue a fellow-creature who is in

danger of drowning ; and I will only

add, that these Collars" will effectu

ally support cither man or woman

with their ordinary wearing appa

rel ; nor is it a trifling recommen

dation, that ladies may very readily

learn to swim with these collars, even

with their ordinary bathing dres.ses

on. Your' s, &c,

EGERTON SMITH.

Liverpool Mercury office.

ON SPECIFIC GRAVITY.

(Concluded, from p. 170, No. 151 .)

On the application of the sliding

rod measurement, in Hydrometry .

There is, in my opinion, no mode

of measuring fluids, heretofore con

trived, so accurate and convenient,

as that which I have employed in

my Eudiometers. I allude to the

contrivance of a rod, or piston, sli

ding through a collar of leathers into

a tube, and expelling from it any

contained fluid, in quantities mea

sured by degrees marked upon the

rod; and perused, with additional

accuracy, by means of a vernier.

of the fluid, and sinks to rise no

more.

One of the most advantageous ap

plications of the mechanism alluded

to, is, in ascertaining specific gravi

ties, in the case either of liquids or

solids. To assay liquids which are

not corrosive, I have employed two

instruments like that represented in

the following figure, severally gra

duated to 100 degrees, and furnished

with a vernier, by which those den

grees may be divided into tenths, and

each scale made equivalent to 1000

parts. . ,\ \

Fig.*. ,.

, i

 

In order to avoid circumlocution,

I shall, to the instrument here repre

sented, give the name of Chyometer ,

from the Greek, chuo, to pour, and

meter, measure.

Supposing two such instruments

to be filled, to the extent of the gra

duation, one with pure water, the

other with any spirituous liquid,

lighter than water, whose gravity is

to be found ; let 1000 parts of the

liquid be excluded into one scale of

a beam, and then exclude into the

other scale as much water as will

balance it. Inspecting the gradua

tion of the Chyometer, from which
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the water has been expelled, the

numbers observed, will be the an

swer sought. For, supposing 1030

measures of alcohol were placed in

one scale, if 800 measures of water

counterbalance it, the alcohol must

be to the water, in weight, as 830 to

10QO; which is all that is requisite

to be known : since it is self-evident,

that when any two masses are made

equal in weight, their gravities must

be inversely as their bulks.

To ascertain the specific gravity of

a solid, by the Chyometer.

For this purpose, the body, whose

gravity is. in question, should be sus

pended in the usual way, beneath

one of the scales of a balance, and

its weight, in parts of water, at 60*

F. ascertained, bv. measuring from

the Chyometer, into the opposite

scale, as many parts as will balance

the body. Being thus equipoised,

and a vessel of pure water, at the

same temperature as that introduced

by the Chyometer, duly placed under

it ; the number of parts of water,

competent exactly to cause it to be

merged in this fluid, will be the

weight of a quantity of water, equi

valent in bulk to the body. Of

course, dividing, by the number thus

observed, the weight of the body, in

parts of water as previously found,,

the quotient will be the specific

gravity sought.

This process ought to be easily

understood, since it differs from the

usual process only, in using measures

of water, instead of the brass

weights, ordinarily employed.

The Chyometer enabled us to

make new weights, out of water, hr

each process. '

To ascertain the specific gravity of

a corrosive fluid, by the Chyometer.

The process, described in the pre

ceding page, is only applicable,

where the fluid is not of a nature to

act upon the sliding rod. By em

ploying a body—a glass bulb for in

stance—appended from a balance, as

in the usual process, we may use

water, measured by the Chyometer,

in lieu of weights.

First, having counterbalanced the

body exactly, ascertain how many

parts of water will cause it to sink in

water ; next, how many parts will

cause it to sink in the liquid, whose

gravity is to be ascertained. The

number last found, being divided by

the first, the quotient is the specific

gravity sought.

Supposing that the graduation be

made to correspond with the size of

the bulb, so that 1000 parts of pure

water will just sink the bulb in ano

ther portion of the same fluid ; the

process for any other liquid, will be,

simply to ascertain how many parts

of water will sink the globe in it.

The number observed, will be the

specific gravity ; so that recourse to

water, or to calculation, would be

unnecessary.

The rationale of this last men

tioned process, is given, in the case

of ascertaining the gravity of li

quids, by the glass stopple, weighing

1000 grains.
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Tt find the specific gavity of a

Mineral, without calculation,

and without degrees.

The preceding: figure represents a

balance employed in this process.

It is, in two respects, more conve

nient than a common balance. The

moveable weight on one of the arms,

renders it easier to counterpoise

bodies of various weights ; and, the

adjustment of the index (I) by the

screw (S) to the beam, saves the

necessity of adjusting the beam to the

index ; the accurate accomplishment

of which, by varying the weights, is

usually a chief part of the trouble

of weighing.

One of the buckets, suspended

from the beam, is five times as far

from the fulcrum as the other.

A chyometer is employed in this

process, of which the following

figure, will convey a correct idea.

Fig. G. 

The rod of this instrument is not

graduated, but is provided with a

band, (B) which can be slipped along

the rod, and fastened at any part of

it by means of a screw.

Let a mineral be suspended from

the outer bucket, and rendered equi

ponderant with the counter-weight,

(W) by moving this further from, or

nearer to the fulcrum, so that the

index point (I) may be exactly op

posite the^point of the beam. Place

under the mineral a vessel of water,

and add as much of this fluid to the

bucket, by means of the chyometer,

as will cause the immersion of the

mineral. The band (B) which is

made to slip upon the rod, should be

so fastened, by means of the screw,

as to mark the distance which the

rod has entered, in expelling* the

water, requisite to sink the mineral.

Having removed the vessel of water,

and the mineral, ascertain how many

times the same quantity of water,

which caused the immersion of .the

mineral, must be employed to com

pensate its removal.

Adding to the number, thus found,

one, for the water, (previously in

troduced into the bucket, in order to

cause the immersion of the mineral)

we have its specific gravity ; so far

as it may be expressed without frac

tions. When requisite, these may

be discovered by means of the se

cond bucket, which gives fifths for

each measure of water ; which, if

added to the outer bucket, would be

equivalent to a whole number. Br

the eye, the distance is easily so di

vided, as to give half fifths, of tenths.

Or, the nearest bucket, being hung

one half nearer the fulcrum, the

same measures will become tenths in

the latter, which would be units, if

added to the outer bucket.

Rationale.

The portion of the rod, marked

off by the baud, was evidently found

competent, by its introduction into

the tube of "the chyometer, to ex

clude from the orifice n weight of

water, adequate to counteract the

resistance encountered by the mine

ral in sinking in water : consequent

ly, agreeably to the general rule, to

find the specific gravity of the mine

ral, we have only to find how often

this weight (of water) will go into

the weight of the mineral—or, what

is the same in effect, how often the

former must be taken, in order to

balance the latter. Indeed it must,

otherwise, be sufficiently evident,

that the mineral and the water being
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made equal in weight, their specific

gravities must be inversely as their

bulks, which are known by the pre

mises.

The inner bucket may be dispens

ed with, and greater fractional ac

curacy attained, by means of a sec

tor, graduated into 100 parts. It is

for this purpose that the sliding

band, and the ferrule at the but-end

of the tube, are severally fnrnished

with the points. The assistance of

a sector is especially applicable,

where fluids are in question, since

it it necessary to find their differences

in thousandth parts.

To find the specific gravity of a

liquid, by the Sectoral Ohyometer.

Let a glass bulb, (represented in

figure 5, under the buckets,) be sus

pended from the outer bucket, and

counterpoised. Let the situation of

the beam be marked, by bringing the

point of the index opposite to it.

Let the tube of the ohyometer be full

of water, and the rod retracted, until

stopped by an enlargement purposely

made at its inner termination. Next

return it into the tube, until as much

water is projected into the bucket, ai

it just adequate to cause the immer

sion of the bulb. Let the band be

fastened upon the rod, close to where

it enters the tube, so as to mark the

extent to which it may have entered.

The rod must in the next place, be

drawn out from its tube, to its first

position ; and the sector so opened,

as that the points may extend from

lOOdegrees on one leg to 100 upon

the other. Leaving the sector thus

prepared, place under the suspended

ball, a vessel containing an adequate

quantity of the fluid, whose gravity

it required. If the fluid be lighter

than water, in order to cause the

immersion of the bulb in it, the rod

will not have to enter so far. as at

first. This distance being marked,

by fixing the sliding cylinder, and the

rod withdrawn from the tube as far

at allowed by the stop, the number

on each leg of the sector, with

which the points will coincide, gives

the gravity of the fluid. Forcing as

much water into the bucket as had

been sufficient to sink the bulb in

water, will not sink it in a heavier

«7

liquid ; consequently, In the case of

such liquids, it will be necessary to

fill the chyometer a second time, and-

force as much more water from it, at

may be sufficient to cause the immer

sion of the bulb. The sliding band

being then fixed, and the points se

parated and applied to the sector, at

before, the number to which they

extend must be added to the weight

of water =i 100, for the specific gra

vity of the fluid in question.

Small differences arc better found

by subtraction ; as, for instance,

suppose the specific gravity of the

fluid were 101 ; after the'small addi

tion of water made to the bucket,

beyond the 100 parts required for the

immersion of the bulb tn water, (the

band being unmoved,) the points

would extend from 99 on one leg, to

99 on the other. The difference be

tween this number, and 100, is then

to be added to the weight of water ;

so that the specific gravity is found

to be 101.

The angle made by the sectoral

lines in using the same bulb, and the

same rod, will always be the same.

Hence, a stay may be employed to

give the sector the requisite opening.

Indeed, were liquids alone in ques

tion, an immoveable sectoral scale

would answer. Thus prepared, it

Were unnecessary to have recourse

to water, excepting in the first ad

justment of the scale. The number

of parts required to merge the bulb

in any fluid, will reach (at once or

twice) the number or numbers, on

the sector, which give the required

gravity. ,

In this process, if greater accuracy

be desirable, it is only necessary to

employ a smaller rod or a larger

bulb. " Instead of effecting an im

mersion by one stroke of the rod, it

may be done by ten strokes, which

will make each division of the sector

indicate a thousandth of the bulk of

the bulb.

The followiug process is, however,

preferable, as the sector is made to

give the answer in thousandths,

without the delay of filling and emp

tying the chyometer more than

once.

Let the distance on the rod of the

chyometer be ascertained; which,
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when introduced five times, succes

sively, will exclude just water enough

to overcome the resistance encoun

tered by a globe, in sinking in that

fluid. Let the sector be opened, to

the distance so designated: let the

globe be partially counterpoised, so

as to float in any liquid heavier than

800. The apparatus being thus

prepared, iT the globe be placed in

a liquid, in which it floats, add as

much water, from the chyometer, to

the scale, from which it hangs, as

will sink it—and, by means of the

points and the sector, ascertain the

value of the distance to which the

rod has been introduced. Adding*

the numbers, thus found, to 800, the

sum will be the specific gravity of

the liquid.

For this process, the sector should

be divided into 200 parts, and, the

proper opening being once duly as-

. certained, should be preserved by

means of an arc, like that attached to

common beam compasses.

Instead of a globe, a hydrometer,

surmounted with a cup, may be em

ployed, either with a graduated, or

a sectoral, chyometer.

Before taking leave of the reader,

it may be proper to explain the use

of the square dish, which may be

seen to the left, under the beam,

(figure 5.) The arc of wire is for

the purpose of suspending the dish

to the hook, in place of the outer

bucket. When so suspended, filled

with water, and duly balanced, it

will be found soon to become sensibly

lighter, in consequence of the eva

poration of the water. By means

of the chyometer, it is easy to ascer-_

•tain the different quantities eva

porated, in similar times, at different

periods, and in diff/rcnt places ; so

that, guarding against the effect of

aerial currents, hydrometrical obser

vations may be made with great ac

curacy.

In lieu of having points attached

to the chyometer, as represented in

the figure, it may be as convenient

to have two small holes, for the in

sertion of the points of a pair of

compasses, either of the common

kind, of the construction used by

clock makers, or that which is known

under the name of beam compasses.

The compasses may be used to

regulate the opening of the sector,

or to ascertain, by the aid of that

instrument, the comparative value

of the distances which the rod of the

chyometer has to be introduced into

its tube. , ■.,„ .\ j1

In order to convey an idea of the

nature of the sector to any reader .

who may be unacquainted with it,

I trust it will be sufficient to point

out, that its construction is similar

to that of the foot-rule used by car

penters. We have only to suppose

such a rule, covered with brass, and:

each leg graduated into 200 equal

parts, in order to have an adequate

conception of the instrument em

ployed by me.

A more particular explanation of

the principle of the sector, may be

found in any Encyclopedia, or Dic

tionary of Mathematics.

TARNISH FOR ELECTRICAL RIBBON.

To the Editor of the Mechanic*' Magazine.

Sir,—-Your correspondent B. W.

appears to labour under misappre

hension in the idea he has formed ot

the communication of Psowtako-

noski ; partly, indeed, owing to the

want of perspicuity of that gentle

man himself. It is a fart not gene

rally known, and which I feel a

pleasure in communicating, through

the medium of your truly valuable

Miscellany, to the scientific world,

that albumen, or the white of fgg,

has the singular property ofrendering

both isinglass and caoutchouc, soluble

in alcohol The copal varnish, men

tioned by your correspondent in the

number for June, is that made with

alcohol. Trusting that this baga

telle of mine will further the scien

tific amusements of some of your

friends,

I remain, Sir,

Your constant reader,

Vera*.

P. S. The heat required for the

thorough incorporation nf the ingre

dients, is about 160* of Fahrenheit.

ELLIPTICAL PIANO FORTE.

Among the patents lately granted

in France, is one for an " Elliptical

Piano," a form the best adapted for
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sound. M. Bertou, member of the

Institute, has made a very favourable

report on it, as possessing- an equa-,

lity of tone throughout its. whole

compass, which is not to be found in

others. I have seen and heard it.

It is not elliptical, but rather a square

piMio with circular ends, invented by

a •common workman, whose poverty

iWs not permit him to carry his im

provements to that state of perfec

tion, of which, perhaps, they are

susceptible. He merits, however,

encouragement for his endeavours,

ami the degree of success he has al

ready attained. His piano has not

the brilliant tone of those of Motte,

but he acknowledges that his first

essay is very far from what he thinks

he can achieve. There are two sound

boards ; the keys arc in the centre of

the instrument, and every thing is uni

form at each end. This regularity

it is in which, perhaps, the principal

merit consists, and the suppression

of the angles, so highly detrimental

to the transmission and reverberation

of sound. •

ALARUM CLOCK.

SIR,—I shall feel greatly obliged

to any of your correspondents who

will suggest to me, through the me

dium of your valuable magazine, a

plan for arranging the dial work in

an alarum cluck in such a manner,

that, by setting the hand which is to

regulate the striking part at any

required hour, the hour hand shall,

when it arrives at that. place, cause

the alarum to strike.

I have heard of French watches

being made according to this prin

ciple, in which the alarum hand

remains stationary at the point at

which it may have been placed ; but,

being a novice in mechanics, have

not had an opportunity of examining,

their construction. I think this plan

must be neater and more correct than

the usual way of making alarums,

that is, by having an additional

dial-plate, which moves round with

the huur hand, to which it is set.

< I am, &c. R. B.

June 89th,

SPONTANEOUS COMBUSTION POP>

CHLOaiNE AND OLBFIANT GAS.

It has been long known that chlo

rine and hydrogen in mixture are

liable to explode when struck by the

direct rays of the sun ; and an in

stance is related in the American

Journal of Science and Art, in which

these two gases exploded, even in

the diffused light of a cloudy and

snowy day. " I have not," says

professor Silliman, " met with any

account of a similar action on the

part of chlorine and olefiant or

heavy carburetted hydrogen." It U

well-known that when mingled, in

about equal volumes, they combine

quietly and become condensed into

the peculiar aromatic oily looking

substance, since called chloric ether.

This effect, the professor had so of

ten witnessed, and had never seen

any material variation in the result,

that he was not prepared to look for

any thing else. But, in an experi

ment of this kind, in the month of

Janua,ry> he happened to mingle the

chlorine with the olefiant gas in

such manner, that the latter gas was

uppermost ; the combination, we»t

on more slowly than when the reverse

order was observed, and the oil; mat

ter was gradually precipitated, but

less abundant in quantity than usual.

Repeating the experiment, in the

same manner, the gase» had remained

in contact a few minutes apparently

without mingliutr much, except at

their surfaces, the chlorine preserv

ing its peculiar colour, and the other

gas its colourless transparency, when,

suddenly, a bright flash pervaded the

bell glass, which was of the capacity

of five or six quarts ; it was raised

out of the water with a slight report,

a dense deposit of charcoal lined the

glass and floated on the water of

the cistern, and the chlorine disap

peared. The appearances were

much like those which are exhibited

when a rag, dipped in oil of turpen- N

tine, is placed in a jar ofchlorine gas.

Reflecting on the circumstances,

the professor was led to believe that

the peculiar effect, in this case, arose

/rom the fact, that owing to the great

difference in the specific gravity of

the two gases, the action took place

principally at the surfaces of con
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tact, 'and thus, the chlorine acting'

upon a comparatively thin stratum of

inflammable gas, the two became str

heated, as to pass into vivid combus

tion. Every new occurrence in prac

tical chemistry, which may involve

danger, ought to be exactly stated,

that we may- beware of contingencies

not otherwise anticipated.

EXPLOSION OP PYROPHORUS.

A preparation of this substance.

having been made by Professor Sil-

limau, was left eight or ten days well

corked, in iron tubes, (the same in

which it was prepared) and being

opened, for transferring to another

vessel, a common ramrod was intro

duced, to loosen the pjrophorus, the

motion of which produced consider

able friction, when an explosion took

place, loud as a common musket, by

which the contents of the tube were

blown out la a jet of fire, two or

three feet long, scorching the hair

and eye-brows of the person con

ducting the operation, and a violent

jiiW was given to the hand that held

the tamrod. The glove with which

his lujiil was fortunately covered,

was burnt in several places to a crisp.

His eyes aivd whole face were affected

in the same manner as if gunpowder

had been discharged against them :

and this sensation continued several

days ; passing off, however, without

serious inconvenience. On putting

the ramrod into a second tube, con

taining pyrophorus, and very cau

tiously and gently touching the sub

stance with the end of the rod,

another explosion took place, equally

violent as the first. It was not thought

prudent to repeat the experiments

again, as the third tube contained a

much larger quantity of the prepara

tion. This pyrophorus had been

observed to be unusually good, and

when breathed upon in the air, kin

dled in many places at the same time,

with a slight explosion. The tubes,

Stopped with particular care, had

stood within eight or ten feet of the

fire, in the laboratory, and could not

possibly have imbibed moisture. The

explosions doubtlessly resulted from

the friction and pressure of the ram

rod ; and they show us the necessity

of care, in regard to a substance,

against which the books, we believe,

give us no caution.

It may be proper to mention, that

the pyrophorus was, in this case, pre

pared from a recipe furnished by Dr.

Hare ; it was as follows :—Take

lamp-black three, calcined alum four*

and pearl-ashes eight parts ; mix,

them thoroughly, and heat them well

in an iron tube, to a bright cherry

red, for one hour.

This pyrophorus rarely fails.

When well prepared, and poured out

upon a glass plate, J and especially

when breathed upon, it kindles with

a series of small explosions, a little

like those produced by throwing

potassium upon water. There is even

some danger to the eyes and face,

from the number and rapid succession

ot these little explosions ; and one i*

forcibly impressed with the idea, that

they must be owing to potassium.

Since the discovery of this brilliant

substance, there has been little doubt,

that it is developed in greater or

smaller quantities, during the for

mation of pyrophorus. The above

process seems peculiarly adapted to

the production of an unusual quan

tity of potassium, since there is in

the mixture a larger quantity of the

alkali, and also of carbon, which, it

is now known, is admirably adapted

to the decomposition of potass.

If a burning coal happen to drop

into a silver crucible, containing ig

nited caustic potass, there is a rapid

succession of explosions, " and the

liberated potassium and potassurated

hydrogen burn with a brilliant flame,

and the fumes of regenerated caustic

alkali are extremely conspicuous.

Indeed it has long been known, that

charcoal will, by intense ignition,

evolve potassium from potash. Cu-

radeau first called our attention." to

this fact, and more recently, Profes

sor Brunner has shown, that this

process, skilfully conducted, is even

preferable to any other.

REMEDY FOR MILDEW IN WHEAT.

Dr. Cartwright, during his inves

tigation of the effect of salt upon

vegetables, was led to apply it as a
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remedy for the mildew in wheat.

The mode of applying1 it, ii to sprin

kle the corn with a solution of salt,

the object being to wet the straw in

whicb/the ;mildew exists. The ex

periments, on trial, were very suc

cessful, scarcely any remains of the

disease being to be found forty-eight

hours after the sprinkling. Six or

tight bushels will serve an acre, and

the expense of the salt will be repaid

by the improvement of the manure

made from the salted straw. Two

men, one to spread, and the other to

supply him with the salt, will get

over roar acres in a day. The effect

of the remedy depends upon the cir

cumstance, that though the solution

of salt has no injurious action on the

stem and fibrous parts of vegetables,

yet on getting to the roots, in suffi

cient quantity, they languish and die.

The salt is considered as acting on

the fungus which occasions mildew,

In the same manner as on weeds.

RIPENING OF WALL-FRUIT.

MR. H. Davis, of Slough, some

time since, published the result of

an experiment for facilitating the

ripening of wall-fruit, by covering

the wall with black paint. The ex

periment was tried on a vine, and it

fs stated, that the weight of fine

grapes gathered from the blackened

part .of the wall was 30 Ib. JOoz. ;

while the plain part yielded only 7

Ibs. 1 oz. being little more than one-

third of the other. The fruit on the

blackened part of the wall was also

much finer, the bunches were larger,

and ripened better than on the other

half; the wood of the vine was like

wise stronger, and more covered with

leaves on the blackened part.

PROTECTION OF FRUIT FROM WASPS.

MR. Knight has found his vinery

to be perfectly protected from the

Rttaclcs of the wasp, in consequence

of the ricinity of some young yew

trees, which, since they have come

Into bearing, and produced berries,

have constantly attracted the insects

from the vines. The wasps feed upon

the berries with much avidity, and

from the sweetness of their taste,

and the quantity of mucilage they

contain, they are, probably, „ very

nourishing.

VITRUVIAN CEMENT.

MR. Beavan has obtained a patent

for an invention of a cement, for

building and other purposes.

This invention is called Vitruvian

Cement, and contests of a composition

of marble, flint, chalk, lime, and wa

ter, which, when dry, is capable of

being brought to a high state of po

lish.

The proportions are one part of

pulverized marble, one part of pul

verized flint, and one part of chalk,

mixed together, and sifted through a

very fine sieve'; to this is to be added,

one other part of lime, which haft

been slaked at least three months.

To this is to be added a sufficient

quantity of water, to make the whole

into a thin paste, and in that state it

it to he spread as thinly as possible

over a coarse ground, and brought to

a spnooth surface by the trowel. This

cement, when dry, may be polished

with pulverized Venetian talc, until

the surface has become perfectly

smooth and shining.

In order to apply this Vitruvian

cement to buildings, it is necessary

that the parts to be covered, should

be first prepared with arougli ground

or undercoat, which may be done

with the following materials. Take

equal parts of the coarsest river sand,

and the sand which is pulverized from

mill-stones ; mix them together, and

add a third part of lime, which has

been slaked for about throe months :

to these put as much water as will

bring the composition into a paste ;

and when it i> about to be used, add

a fifth of very fine sifted lime, and

apply it as common plaster.

if the above Vitruvian cement be

required to imitate the appearance of

marble, that may be done l>y painting

the veins like marble upon its surface,

after the cement has been brought to

a smooth surface by the trowel ; and -

as soon as the paint has become dry,

the polishing process may be per-
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formed with the pulverized talc, as

above described, when the work may

be considered to be finished.

In order to increase the lustre of

the polish, the patentee proposes to

employ a sort of varnish, to be made

by mixing two pints of water with

four ounces of white soap, eight

ounces of virgin wax, and eight

ounces of nitre, which are to be

boiled together till the substances

are quite dissolved. When the ce

ment is perfectly dry, this varnish is

to be sprinkled over the surface, and

when uniformly spread, is to be

rubbed well with .1 linen cloth, until

the lustre is sufficiently brought up.

It is, however, to be observed, that

this, varnish is not claimed by the pa

tentee ; but is merely mentioned as

a useful addition to improve the lustre

and appearance of the cement, when

a high polish is required, as in imi

tating marbles.

ON PILE DRIVING.

As a proof of the imperishable

nature of wood when submerged in

water, we may instance the circum

stance of several piles having been

lately dug up from the basement of

Westgate, in an excellent state of

preservation. These piles, which no

doubt were driven in the. reign of

Richard II. must have lain nearly

four centuries and a half. The gate

way was built by Archbishop Sud-

bury, and by the continual action of

the water upon its foundation, a

great portion was sapped. We hear

that water acts as » preservative to

wood, where the atmosphere is en

tirely excluded, nor is it of much con

sequence of what species it is. Oak,

however, has been used upon almost

every occasion where piles have .'been

found necessary ; but continued ob

servations has satisfactorily proved,

that elm, beach, and even deal, have

resisted the influence of time longer

than oak. Upon the present occa

sion elm is made use of as piles, up

on which the foundation of the new

bridge is erected ; and we have no

doubt, a thousand years hence, they

will be nearly as perfect and solid a's

at the present moment.

METEORIC 8TONB.

A Meteoric Stone fell on October

13, 1820, near Kastritz, in Russia,

and, being analyzed by Stromeger,

was found to contain

Silica 38-0574

Magnesia 29-9303

Alumina 3-468S

Protoxide of iron x 4-8959

Oxide of Manganese 1*1467

Oxide of Chronium '1298

Iron 17-4896

Nickel 1-3617

Sulphur 2-6957

Total 99-1768

TO CORRESPONDENTS.

ToS. N.L—

" Let the galled A.S.S. wince."

Conformably to tiie wishes of our kind

Correspondent, T. W. of Clerkenwell,

we state, lli.it the numbers published

by Messrs. Hunt and Clark, do not be

long to our Scries of the Mechanics'

Magazine, and, consequently, will not

be noticed in the Index of the Sixth

Volume.

If A, D. of Woolwich, do not intend

to procure a patent for his invention,

we request he will favour us with a de

scription, accompanying the same with

illustrative diagrams.

Aurnm's motto shall be inserted.

Mr. Atkinson's communication,

though containing some very excellent

remarks, is of too general a nature to

admit of its being inserted. If he will

send us a description of his Fire Engine,

k shall receive our attention.

T. C. E. and Jus. Scnhouse, in our

next.

Communications have been received

fronrl and 2 make 3—T. W. of Clerken

well—A. M.—X. X.—and numerous

other Correspondents.

By a mistake of the stationer, a smalt

portion of the last number was printed

on inferior paper: this shall not occur

again.

Now ready, VOLUME V. in extra biit.

Price St.

SUPPLEMENT to Vol. V. Price 6ti.

Communication! (pott paid) to be addreued

to the tditor, at the Publishers'. KNIGHT

and LACEY, 55, Faternoiter Row, London.

Printed by D. Sidney, Northumberland Street,

Strand.
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" The nearer we can trace things to their origin, and pre» intermediate causel up to their

main spring, the more accurate and circumstantial will be our knowledge."

Wrap's Sermon*.

ON THE DIAGONAL FRAMING OF SHIPS OF WAR,

By GEORGE HARVEY, Esq. F.R. S.

 

S
The following1 remarks, on the di

agonal framing of Sir Robert Sep-

piiiirs, have been drawn up to assist

the young naval engineer in the ap

plication of a well-known mechanical

VOL. VI.

principle to the forces operating on

the parts of that ingenious system ;

the proofs hitherto offered respecting

the relative positions of the trusses

and ties having been derived from

o
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experiment, or from considerations

foreign to the legitimate purposes of

mechanics.

The misconceptions that at first

existed on this important subject,

arose from a mistake of the proper

application of trusses and ties ;

the opponents of the proper posi

tions of the ties having omitted to

consider the essential principle in

constructive carpentry, that the force

which operates to extend the tie,

should at the same time tend to com

press the truss. The mechanical

lemma now to be added will enable

the young shipwright to distinguish

the parts of the diagonal framing

subject to extension, and also those

subject to compression ; and more

over, how by the operation of the

extending and compressing forces,

the form originally communicated to

the framing may be best preserved,

and thus prevent, in the greatest

possible degree, the arching of the

ship.

Mechanical Lemma.*

Through the point in which the

sustaining forces meet, let a line be

drawn to represent the measure and

direction of the straining force ; and

on it let a parallelogram be con

structed, as a diagonal, having its

sides parallel to the sustaining

forces. Draw the remaining dia

gonal of the parallelogram, and,

parallel to it, another line through

the point where the sustaining forces

meet. Then all the parts of the

framing on the same side of this

line, as the straining force, will be

in a state of compression, and all

those on the other side of the same

line in a state of extension.

In figure 1, let A B and A C re

present two of the braces or ties of

a system of diagonal framing, and

G D, D F, H E,~E F, corresponding

trusses. Let also G H, D E, and

B C, denote the longitudinal timbers

of the same system, and F the ful

crum on which the whole is support-

* For some interesting applica

tions of this well-known mechanical

principle, see Mr. Tredgold's chap

ter on the Equilibrium and Pressure

of Beams, in his excellent work on

the Principles of Carpentry.

ed. Then if we apply the lemma

in the first place to the brace A C,

and the longitudinal timber B C, at

the point C, where these timbers

may be supposed to meet, let the

vertical line C I be drawn to repre

sent the measure and direction of the

straining force operating at that

point. On CI, as a diagonal, let

the parallelogram C a I b be con

structed, having its sides in the di

rections A C and B C of the longi

tudinal axes of the timbers selected

for consideration. Draw the other

diagonal a b of the parallelogram ;

and through C, where the vertical

force is supposed to operate, draw

d e parallel to a b. Then, since the

longitudinal timber B ( ' is on the

same side of d e as the straining

force C I, it will by the lemma be in

a state of compression ; and the

brace A C being on the opposite side

of the same line, will be in a state

of extension.

To apply the lemma in the second

place to the brace A C, and the truss

F E, let the straining force be sup

posed to be applied at E, and E K

denote its measure and direction.

Complete the parallelogram EfKg.

Join fg, and through E, draw A i

parallel tofg. Then the truss F E

being on the same side of h i as the

straining force, E K, will be in a

state of compression ; and the brace

A C, being on the opposite side of

the same line, will be in a state of

extension, as determined in the pre

ceding case.

To apply the lemma in the next

place to the brace A C or A B, aud

the longitudinal timber D E, let the

strainiug force be allowed to act at

D, and let D L be its measure and

direction. Complete the parallelo

gram D k lil, and join /.'/: and

through D draw nt n parallel to the

last-mentioned line. Then the lon

gitudinal timber D E being on the

same side of m n as the straining

force, it will be in a state of com

pression, and the brace A B or A C,

as before determined, in a state of

extension.

Fourthly, let the parts now to he

selected, be the longitudinal timber

G H, and the truss'H E. Then if

the straining force be applied at H,
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Jet H M denote its measure and di

rection ; and on it as a diagonal, let

the parallelogram Ho M p be con

structed, having1 its sides coincident

with the directions of the timbers

proposed; join o p, and through H

draw q r, parallel to it. Then since

the truss E H is on the same side of

q r as the straining force, it will be

in a state of compression ; and the

longitudinal timber A H being on

the oppoaite side of the same line,

will be in a state of extension.

Hence it appears, that the result

ant of the various forces acting on

the diagonal frame proposed, will

operate so as to extend the braces

A B and A C, and the longitudinal

limber G H ; but on the remaining

parts of the frame, viz., the trusses

G D, D F, H E, E F, and the Ion.

gitudinal timbers D E, B C, the

effect will be to produce compres

iion ; agreeing with the experi

mental conclusion of Sir Robert

Seppings, that the frame, with this

disposition of the braces, " Comes

more in contact by the pressure."

Let us now endeavour to estimate

the effect of a similar system of

forces, on a system of framing,

whose braces and trusses are disposed

hi opposite directions to those of the

preceding investigation. For this

purpose, let the first application of

the lemma be to the longitudinal

timber B C, and brace A C, fig. 2,

A being the fulcrum, and let the

point C be that to which the strain

ing force is applied. Suppose C T

to be its measure and direction, and

complete the parallelogram C a I b.

Join a b, and through C draw d e

parallel to that diagonal. Then,

since the brace AC is on the same

side of d e as the straining force, it

will be subject to compression, con

trary to the effect produced in the

former case. But the longitudinal

fimber B C, like O H in the former

figure, xvill undergo extension.

In the next place, let the straining

force be supposed to be applied at E,

in order to estimate its effects on

the brace A C, and the truss F E,

and let £ K be its measure and di

rection. Complete the parallelo

gram E/ K e, join fg, and draw

A « parallel to it, through the point of

application E. Then the brace A E

being In-line the line /> i, will under

go compression as before ; and the

truss F E being above the same line,

will undergo extension.

In the third place, let the straining

force be applied at D, to produce an

effect on the brace B A, and the lon

gitudinal piece D E, and let D L be

its measure and direction. Complete

the parallelogram of force D k L /.

Join k (, and through D draw m n

parallel to k I. In this case, there

fore, the brace D A being below m n

must undergo compression, and the

longitudinal timber. D E, being above

the same line, must undergo exten

sion.

Fourthly, let the straining force

be applied at H, to estimate its ef

fect on the truss E H, and the longi

tudinal timber G H, and let its mea

sure and direction be H M. Com

plete the parallelogram of forces,

H o M p, having its sides in the axes

of the timbers proposed. Draw the

diagonal o p, and parallel to it,

through H, the parallel line q r.

Hence it appears, that the truss E H,

being above the line q r, must un

dergo extension ; and the longitudi

nal timber G H, being below the

same timber, must undergo com

pression.

With this disposition of the tim

bers, therefore, it appears that the

forces operating on the frame will

produce a compression of the braces

B A, C A, and of the longitudinal

timber, G H ; but on the remaining

parts of the frame, viz., the trusses

B D, D A, C E, E A, and the longi

tudinal timbers D E, B C, the effect

will be to produce compression,

agreeing also with the experimental

conclusion of Sir Robert Scppings,

that on the application of a strain

ing force, the trusses and middle

longitudinal piece will " be imme

diately disengaged and fall out."

The preceding results may be con

veniently arranged in the t'ollowiii"-

Table :-

o 8
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Nature of the Strain operating on the Timber*.

Upper

Longitudi

nal Piece.

Middle

Longitudi

nal Piece.

Lower

Longitudi

nal Piece.

Brace.. Tiuuei.

With the Braces in thefare\

tody incliiu'd afi, and those f

in tlie after bojij inclined C

forward, as in figure 1. J

EXTEN

SION

COMPRES

SION

EXTEN

SION

COMPRES

SION

COMPRES

SION

With the Braces in thefore\

toiiy inclined forward, and f

those in the after body C

inclined aft, as in fig. 9. '

COMPRES

SION

EXTEN

SION

EXTEN

SION

EXTEN

SION

COMPRES

SION

The primary object of the diago

nal framing is to prevent arching ;

and if we suppose A F in both figures

to represent the neutral line from

which the arching proceeds towards

both extremities, it is evident that it

is the mechanical combination repre

sented in fig. I which can alone pre

vent it. For since A, in that figure,

by the hypothesis, is one of the neu

tral points of the system, it may be

regarded as fixed ; and the tendency

of arching being to depress the

points H, C, and G, B, the effect on

the braces A C and A B will be pre

cisely similar to the weights applied

in the preceding investigation ; that

is, to produce extension, and which

is effectually provided for by the

fastenings. The effect, moreover,

brought at the same tune into action

by the trusses, in consequence of the

disturbing force, is to resist, by the

whole longitudinal strength of their

fibres, all tendency to alteration of

form ; so that the effort exerted to

depress the point C, is at once re

sisted by the fastenings appertaining

to the brace A C, and to the longi

tudinal strength of the fibres of the

truss, proceeding from the unchange

able point F. The point E becom

ing, in this point of view, fixed, the

action of the force which tends to

depress the point H, in common with

the point C, in resisted by the fasten

ings of the longitudinal timber A H,

and by the longitudinal resistance of

the lil i rrs of the truss £ H ; so that,

provided the fastenings of the braces

and of the upper longitudinal timber

arc sufficient, and the abutments of

the trusses and of the middle longi

tudinal timber are also proper, all

tendency to arching will be resisted

in proportion to the perfection of

the materials, and to the excellence

of the workmanship.

But by referring to the converse

disposition of the braces, as repre

sented in fig. 2, it appears, from the

preceding investigation, that the

braces A C and A B are subject to

compression. And since the point

A is, by the hypothesis, the neutral

or fixed point, the effect of the com

pression of the brace A C must be

to depress the point C, and thus to

promote the tendency to arclung.

Nor is tliis tendency to lower the

point C prevented by the action of

the truss F £ ; since the point F

being fixed by the supposition, the

tendency to extension which takes

place in the truss must tend to lower

the point E, and thus to promote

the further declension of the point

C. The point E being thus depress

ed, must add its effect to the ex

tending force called into action in

the truss E II, and thus produce a

declension in the point H. Hence

the whole effect of the disturbing

force is to lower every part of the

frame from C to H, and thus to pro

mote the arching of the vessel.

Hence the superiority of the pre

sent system of diagonal framing be

comes apparent, and the advantages

derived from it are demonstrated by
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the small alteration of form which

ships now undergo in the act of

launching.—Journal ofScience and

the Arts'.

Plymouth, May 26, 1826.

METHOD OP RELEASING APART

MENTS OP FOUL AIR, SMOKE, &C.

SIR,

In answer to M. A. Corin, in No.

151 of your Magazine, I shall

briefly state, that I have been for

some years of opinion, that the

modern practice of erecting low

fire-places and cottage stoves in our

houses is of more advantage to the

physician than to the occupant.

Sixty years ago few fire-places were

made less than six or eight feet high,

and though fashion has now reduced

the height to about four feet, I do

not perceive the value of the altera

tion. It appears to me, that by this

mode the feet get warmed at the ex

pense of the head : for the foul air

arising from respiration, smoke, &c.

being specifically lighter than the

usual atmosphere of an apartment,

and the nostrils of individuals being

above the level of the fire-place, it

has no way of escape, but continues

floating in the apartment, to the pro

duction of head-aches. I shall now

state what I have done to prevent

this evil.

Some years ago I introduced a

number of lamps in an extensive

workshop, where I employed from

12 to 20 people, each of whom re

quired a separate light during the

winter season. In less than an hour

after these lamps were first lighted

the shop was filled with smoke, and

such continued to be the case every

night for about a week, at the expi

ration of whicli time my men gene

rally complained of head-ache and of

oppressive fulness at t)ie stomach.

The great advantage which oil has

over tallow, with respect to artificial

light, rendered me averse to aban

doning the lamps, I therefore had

recourse to the following expedient,

which surpassed my most sanguine

expectations. I made half a dozen

tubes, by rolling paper round a co

nical piece of wood, and pasting down

the edges: the wood was six inches

long; one inch diameter at the bot

tom, and halfinch diameter at the top.

I then cut a round hole in as many

pieces of paper, and having passed

a tube through one of them, pasted

these two together ; and so on with

the remainder. In the next place I

took a gimblet, of an inch circum

ference, such as is used by coopers

in boring holes in casks for corks, and

bored a hole through the ceiling of

the workshop, which was on the attic

story, and having sized round the

hole, with a little warm size, passed

a tube through it, and pasted the

paper affixed to the end of the tube

to the ceiling ; proceeding with the

other tubes in the same way, and

placing them at equal distances

apart. I found this so very bene

ficial, that I immediately proceeded

to put a tube through every ceiling

of my house, consisting of six

rooms, and completely ventilated the

whole at something less than one

shilling expense. And I am of

opinion, that by adopting a similar

procedure, by bringing a small tin

or copper tube from the lower part

of the roof through each room, and

leaving a cavity in it close to each

ceiling, a house might be kept per

fectly wholesome.

I am, &c.

Clerkenwfll, July 17, 1826. T. W.

CUTTING OF STEEL, &C. BV IRON.

The following is an extract of a

letter from Mr. Isaac Doolittle, of

the Bennington Iron-works, to Pro

fessor Silliman, of New York

" Having occasion, a short time

since, to cut a plate of cast iron,

three-eighths of an inch thick.it was

thought that the plan recommended

for cutting steel by iron might suc

ceed in this case. Accordingly, a disc

of sheet-iron was placed on an axis,

and adapted to a water-lathe, in a

manner to revolve with gt eat rapidity .

This disc would cut hardened or soft

steel, or wrought iron, with much fa

cility, but produced not the slightest

effect on the cast-iron, though the lat

ter was very grey and soft. I confess

1 am quite at a loss to explain this

difference in the action of the disc."

VICAT ON CEMENTS

A VERY excellent work has been

publiahed in Paris, entitled, " Re-

cherchet Experimcntales sur let
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Chaux de Construction, lei Bttons

et let Mortien Ordinaires," by L.

J. Vicat.

This work, containing many im

portant facts relating to calcareous

cements, and hydraulic and common

mortars, is the fruit of an immense

number of experiments, the results

of which are arranged in 25 tables.

These are preceded by a series of

remarks and details, in which the

general laws and effects are deduced

and stated, but which lose the greater

part of their value if separated from

the tabular results. The following

translations contain some of the re

sults obtained by M. Vicat, and

will give an idea of the importance

of the work. It is only, however,

by referring to the work itself, that

a true estimate of its value can be

obtained.

" Trial of Lime-ttones.—It is of

the utmost consequence, especially

in public works, to ascertain the

quality of the lime to be employed,

and yet chemical analysis requires

practice and knowledge which every

architect does not possess. It is

always more easy and certain to sub

mit a fragment of the stone, which is

to be tried, to common calcination in

a lime-kiln, or, as we frequently do,

with charcoal in a forge, (for coal

forms clusters with the stone) than to

slake it in the common way, and make

a paste of it, which is to be placed at

the bottom of a vessel filled with pure

water. If, at the end of eight or ten

days, this paste has become hard, and

resists the finger, it is a proof that

the stone tried will furnish hydraulic

lime ; if, on the contrary, it remains

soft, it is the character of common

lime. " p. 5.

" To convert common lime into

hydraulic lime.—The operation to

be described is a true synthesis,

which, by the action of fire, unites,

in an intimate manner, the essential

principles which analysis separates

from hydraulic lime. The lime to be

modified is to be left in a dry and

covered place, until reduced spon

taneously into powder, and after

wards mixed by the aid of a little

water, with a certain quantity of

frey or brown clay, or simply with

rick-earth, and this made into balls,

which, when dry, are to be heated to

the necessary degree.

" Common lime will require 20

per cent of clay ; intermediate lime

stone will require 15 per cent ; and

10, or even 0, will be sufficient for

those which already possess hydraulic

properties to a certain extent. Wheu

the quantity is raised to S3 or 40,

the lime obtained will not slake, but

is easily pulverized, and will make a

paste that hardens very readily under

water. When the clay is mixed with

pebbles, &c. it is to be thrown into a

large quantity of water, well mixed

with it, and the finer part run off

into a convenient place. It may

then be mixed with the lime in pow

der, and made into balls ; the quan

tity required is easily ascertained by

a little practice.

" It must not be supposed that the

clay baked alone, and then added to

common lime, in the proportions

mentioned, will give the same results

as when the two substances are

mixed before being heated. The

fire modifies the one substance by

the other, and gives rise to a new

compound, which enjoys new pro

perties." p. 7.

" If fragments of common lime

and a mixture of coal and charcoal

be placed, stratum super stratum, in

a small brick furnace, and burnt ;

and if, as the substances fall by the

dissipation of the combustible, the

lime which passes through with the

cinders, be returned with fresh fuel

to the furnace, and the process be

continued from 15 to 20 hours, ac

cording to the size of the fragments*

an over-calcined lime will be ob

tained, which will not slake, but

which, when reduced into a fine pow

der, and made into a ductile paste,

has the property of hardening under

water." p. 15.

" On Slaking.—Quick-lime thrown

into a proper quantity of water, splits

with noise, produces a bubbling,

liberates hot and slightly caustic va

pours, and at last forms a thick paste.

If a sufficient quantity of water has

not been added in the first instance

to the lime, it is necessary to wait

till it is cold before more be given.

If a second portion be poured on

whilst the lime is hot from the ef
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Ret of the first insufficient quantity,

then the lime does not divide well,

but remains granular. This pro

cess is called ordinary slaking, or

the first process.

" Quick-lime plunged into water

for a few seconds, and withdrawn

before it begins to split, then hinges,

splits, and bursts apart with noise,

and falls into powder. This powder,

when cold, does not heat by the ad

dition of more water. One part of

lime, thus slaked, expands into 1*5

or 1'7, parts by measure. This is

called slaking by immersion, or the

second process.

" If quick-lime be exposed to the

air, it falls to powder, one part in

creasing in volume to 1'75, or even

to 2'55. This is called spontaneous

flaking, or the third process." p. IB.

" Hydrates of Lime.—Lime

slaked in these three ways, was

made into masses with water ; these

were dried in the sun, and then their

resistance or tenacity, and their

hardness ascertained ; and the result

was, that for all kinds of lime, the

resistance and the hardness was in

proportion to the expansion in bulk

by the process of slaking, that is,

the process which divided the lime

most completely, gave a hydrate of

the greatest strength." p. 25.

" Effecti of Slaking on the Hy

draulic Morton.—It appears, from

experiments on the hydraulic mortars

made from common lime, interme

diate or meagre lime, and lime

slightly hydraulic, that the three

mode* of slaking, arranged accord

ing to the order of their superiority,

are the third, the second, and the

first; but that for hydraulic lime,

the order becomes reversed. If com

mon lime be considered as the com

mencement of the scale, and we pass

from that through the various shades

of difference to the hydraulic lime,

which is most meagre, and which

will form the last degree on the

scale, the differences resulting from

the methods of slaking diminish, at

last disappear, and then increase in

the opposite direction." p. 42.

" Action of Water on Hydraulic

Mortars,—The dissolving action of

water on hydraulic mortars appears

to cease when it has removed toe ex

cess of lime that was either in weak

combination, or entirely at liberty ;

and, it was found that the quantity

which remained after the action

ceased, was never far from that

which had been ascertained to be

the best ; from whence the follow

ing: To find in all possible cases the

proportion of lime which is most fit

for any puzzolana, a ball of the hy

draulic mortar, nearly an inch m

diameter, must be made, having ra

ther an excess of lime ; this must be

exposed for a year under pure water,

which is to be changed frequently,

and then the quantity of lime which

has disappeared, is to be ascertained

either by analysis or otherwise, and

subtracted from the whole quantity,

and the difference gives the propor

tion required for the quantity of

puzzolana taken." p. 55.

" Effect of Lime on Hydraulic

Mortars.—1st. Excess of lime in a

hydraulic mortar retains its setting:

the proportions most favourable to

the setting, are also those which give

the greatest strength.

"2nd. Powerful puzzolanag, com

bined with common lime, harden

much sooner than if combined with

hydraulic lime ; but hydraulic lime

has the advantage when combined

with a less active puzzolaiia.

" 3rd. The second and third pro

cess of slaking appears generally to

accelerate the settling more than the

first.

" 4. Hydraulic mortars made with

common hine harden more, or make

more progress from the second to the

third year, than from the first to the

second, so that it may be said, the

rapidity of their progress may be ac

celerated.

" 5th. The resistance ofhydraulic

mortars, made with lime slightly hy

draulic, also undergoes an accelera

tion, but much less than in the former

case.

" 6th. The progress of mortars,

made with lime eminently hydraulic,

begins to diminish at the end of the

second year.

" Hence hydraulic mortars, made

with common lime, require more time

than the others to attain their max

imum of resistance." p. 58.

" On i If nature of Hydraulic
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Lime.—The modification which the

action of the fire has caused in the

small proportion ofsilex andalumine,

mixed with the pure calcareous mat

ter, [rives to the compound which re

sults, the power of acting chemically

by the intervention of water on the

new siliceous substances, added in

the state of sand. It is this circum

stance which constitutes the dis

tinctive and essential character of

hydraulic lime." p. 73.

" On the use of Siliceous Sand.—

According to our results, the dif

ferent sands arrange in the following

order of superiority.

" For highly hydraulic lime: 1st.

Fine sand ; 2nd, sand of unequal

size resulting from the mixture of

fine saud, either with coarse sand or

small gravel ; 3rd. coarse sand.

" For lime moderately hydraulic :

1st. mixed sand ; 2nd. tine sand ;

3rd. coarse sand.

" For common lime : 1st. coarse

sand ; 2nd ; mixed sand ; 3rd. fine

sand." p. 74.

" Rapidity of Desiccation.—

Mortars made from hydraulic lime,

which have the power bf solidifying

all the water they contain, require to

be dried slowly. They lose, accord

ing to circumstances, viz.—By com

mon desiccation three-tenths, and

by rapid desiccation eight-tenths of

the force which they would acquire

by slow desiccation." p. 77.

PERPETUAL MOTION.

Sin,—I beg leave to second the

motion of W. M. D. D., p. 86, No.

146, of your interesting work, to the

effect, " that all persons being in

possession of any plausible attempts

at the attainment of perpetual mo

tion, do forthwith forward the same

for insertion in the Mechanics' Ma

gazine." Being convinced that such

attempts are not onlyhighly amusing,

but very frequently contain most in-

fenious arrangements of mechanism,

u compliance with the above, I beg

leave to trouble you with my own

idea on the subject, leaving to your

numerous readers, to say, whether

I am any nearer the attainment of

perpetual motion than my numerous

predecessors, in the pursuit of this

" Chaste Wanton" as Bishop Wil-

kins appropriately styles it.

In the new gas engines of Messrs.

Brunei, Cheverton, and others, power

is produced by alternate expansion

and condensation of carbonic acid

gas, and a small degree of tempera

ture gives power to the machine.

I remember reading (in a forgot

ten work) some time since, a de

scription of Count Romford's experi

ments on the production of heat by

friction. I think it was stated, that

he boiled water by the friction of two

substances immersed in it. Then let

us take a cone of metal, revolving in

a concavity at the bottom of a vessel,

which will form the generator for an

expansive gas engine. Now the cone

may be driven by the engine, and aa

the effect produced by the expansion

of the gas by heat is much greater

than is necessary to keep the cone in

motion, we shall obtain an uniform

perpetual motion. Not having a mo

del of one of the above engines, I

leave to those who have, the appli

cation of this theory, and remain,

Your's respectfully,

W. B. Jun.

10, George Yard, Lombard Street,

July 6th, 1826.

We have postponed the insertion

of the preceding, in the hope that the

communication ofYV.M. D. D. in our

I46th number, would have elicited

numerous other communications on

this interesting subject. Should such

ultimately prove to be the case, we

purpose laying them before our rea

ders in supplementary numbers. Ed.

NAVIGATION.

Hensingham House,

June SOth, 1826.

Sir,—It frequently happens that

vessels are deterred from pursuing

their course along navigable rivers

in the night-time, from the dangers

which attend the navigation : I trust,

therefore, that the description of a

method by which vessels may be

conducted up or down a river as well

by night as by day, supposing the
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wind to be equally favourable, will

not be irrelevant to your pages.

The mode of effecting this will be

better illustrated by the subjoined

sketch:—

 

The lines a a, h b, denote the

banks of the river, having- dangerous

sand-banks, &c. projecting into, and

considerably obstructing the width

of the river ; to guard against which,

it is necessary that the vessel, repre

sented by the letter S, should make

the angles denoted by the dotted

lines. Iu order, therefore, that the

pilot may steer clear of these dan

gers, I propose, that reflecting lamps,

with different coloured glasses, be

erected at the several places de

noted by the lamps, and that the
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pilot be guided in altering the course

of the vessel, by observing those

lamps. For example, suppose a ves

sel, homeward bound, arrive at the

mouth of the river, at A, and the

pilot have to conduct her to an an

choring ground, at H ; he will first

have to steer her N. W. keeping the

red lights at B, in a line, until the

blue light, at C, become visible. At

that time, the yellow lights, at D,

will also be seen, and must be kept

in a straight line until another blue

light become visible at E. At the

same time that this blue light is seen ,

other lights, of a pink colour, will be

visible at F, which pink-coloured

lights will have to be kept in a

straight line, until the vessel arrive

at the anchoring ground at H.

The lamps may be so contrived,

as to be seen only where required ;

and I would recommend their being

of different colours, that they may

be easily distinguished from any

other lights on shore. Where two

lamps are erected, the farthest one

should be placed on a much higher

post than that which is nearest, that

it may appear above the other

By this plan, I apprehend a vessel

may, in calm weather, be conducted

up or down a river, with the flood or

ebb tide, in perfect safety, by having

tow-boats ahead, to draw her either

to the right or left, as may be

deemed necessary. In proceeding

down again, the above plan must be

reversed.

I am, &c.

J. Senhousb.

VOYAGE OP A POUND OP COTTON.

No voyages and travels can be

compared to those which an almost

new-born industry entails upon the

woolly blossoms of the cotton-tree.

From a thousand different parts of

the two hemispheres, 208,000,OOOlbs.

of raw cotton-wool, are, every year,

conveyed to England and France.

This importation, in 1883, produced

to England about 70,000,000/. and

to France 40,755,000 francs, amount

ing to 10} million sterling ; requiring

the supplies of forests containing

1,644,000,000 cotton-trees, covering

a surface of 422 square leagues, 25

to a degree.

The 809,000 bales, into which this

is tightly compressed, make, at least,

161,000 tons of stowage, furnishing

full cargoes for a fleet of 1600 ships,

which, if ranged into a single line,

the bowsprit of one affixed to the

rudder ot another, would occupy a

space of 55 leagues.

Let us then restrict our present

inquiry, and, following an example

which has been eloquently and pa

thetically propounded, take a tingle

pound of cotton, (the two hundred

and eight millionth part of this mass)

and attempt to follow its course from

the commencement of its travels to

the end.

Pulled from the stem, it crosses

the plains of Hindustan, a distance

of 800 miles, and is received into

the stores of the British resident

at Calcutta ; thence, crossing the

seas, and having achieved more than

thirteen times that distance, it is

landed in England, and sent into the

county of Lancaster, to Manchester

perhaps, to be wrought by one of the

300 steam-engines that are, for this

purpose, there established. The per

fection of the different machinery

employed in this process is such, that

16 ounces arc drawn into 13SOskeins,

each skein containing from 840 to

900 yards, and of which skeins or

hanks one person can, with the aid

of machinery, spin 100 in a day.

This gives a length of nearly 340,000

yards, or upwards of 190 miles. Af

ter this metamorphosis, it is sent to

Glasgow or Paisley, in Scotland, to

be worked into cloth ; from which

latterplace alone, there issues weekly

89,000 ells ; this done, it is sent into

Ayrshire for another operation, and

is returned to Paisley to be carded,

&c. by methods, complicated indeed,

but particularly prompt and inge

nious. It is then consigned to the

manufactories of the county of Dum

barton to be embroidered or figured,

where this kind of work is unrivalled.

It must still take another journey,

to Renfrew, for the purpose of

bleaching ; whence it again returns

to Paisley, and finally is sent to

Glasgow, where it is prepared for



ON THE COMBUSTION OP ALCOHOLIC FLUIDS, OILS, Sec IN LAMPS. SOS

sale. Expedited from this port, it is

again brought to London, and be

comes a component item in the for

mation ofthe colossus of British com

merce.

Thus, in the ordinary course of

events, four yean must elapse from

the time when the Indian cultivator

gathered the produce of his cotton

pods, to the period when, by the com

bined agency of machinery, chemis

try, and design, transformed into a

texture of rare beauty, this vegetable

fleece repasses the sea, and returns,

perhaps, to its original soil, with a

thirty-fold increase of value.

ON THR COMBUSTION OP ALCOHOLIC

FLUIDS, OILS, &C. IN LAMPS.

By Henry Homb Blackadder,

Esq. F.R.S.S. extracted from the

Edinburgh new Phil. Journal.

A porous or filamentous substance,

thafhas the property of raising fluids

by capillary attraction, hag hitherto

been considered an essential part of

a lamp, for burning oils or alcoholic

fluids ; and this part of the lamp,

termed the wick, has been made of

various vegetable and mineral sub

stances, such as cotton, lint, moss,

asbestus, mica, small wires, &c. All

combustible fluids, however, that are

commonly employed for producing

light or heat, may be burned with

advantage in a lamp, without making

use of any wick. For this purpose,

it is only requisite to have a burner

in the form of a tube, and made of a

substance that is incombustible, and

a slow conductor of heat ; and, per

haps, it would scarcely be anticipated,

how well glass and other slow con

ductors are adapted for burners of

this description, or how easily such a

lamp may be constructed. In their

construction, provision must be made

for a constant supply of fluid to the

burner, without the influence of ca

pillary attraction ; and this is effect

ed by having the burner so placed,

as to be lower than the reservoir,

the supply being regulated by a stop

cock or valve, or by duly proportion

ing the size of the connecting tube.

Lamps of this description may be

made of almost any form, and of al

most any solid material ; it being

only essential, as already stated,

that the burner be a tube made of

an incombustible and slow conduct

ing substance. For alcoholic fluids,

the length of the burner docs not

necessariry exceed an inch ; and for

oils, it may be reduced to the half

or the fourth of that length.
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Fig. 1, represents a convenient and

easily constructed lamp for the com

bustion of alcoholic fluids. It con

sists of a small glass globe, and a

bent glass-tube, supported on a me

tallic stand or frame. The tube is

of the size used for thermometers ;

its interior diameter being about one-

fortieth of an inch. It is passed

through an elastic piece of cork,

which is cemented into the lower

part of the glass globe, and sur

mounted by a collar of metal : in this

way the tube may be readily slid up

or down, without allowing any of

the fluid to escape between it and

the cork. When the extremity of

the tube is above the surface of the

fluid, none of the latter can escape

through it ; and when the lamp is to

be used, the tube is drawn down, as

represented in fig. 1 ; the degree of

its depression being regulated by

the size of the flame that is wished

to be produced. When a low flame

is required, the horizontal part of the

tube is cemented to a low flat stand ;

and when the lamp is to be lighted,

the fluid is made to flow by drawing

up the reservoir, instead of, as in

the former case, drawing down the

tube. For occasional purposes, a

tube bent, so as to form a syphon,

and passed through a cork in the

neck of a phial containing the fluid,

constitutes a very convenient lamp.

When, with a lamp of any form, it is

wished to produce a large flame, it is

only necessary to increase the num

ber of the burners ; and in this way

the degree of heat can be regulated

at pleasure, and with great accuracy.

The advantages, &c. resulting from

the combustion of alcoholic fluids in

a lamp without a wick, will after

wards be considered.

A lamp for burning oils, for the

purpose of illumination, is construct

ed on the same principle as that for

burning alcoholic fluids. The reser

voir may be made of metal, or ofplain,

cut, or coloured glass, so as to pro

duce a beautiful effect And a fine

preen, red, or yellow colour, can easily

be communicated to spermaceti oil,

producing the same effect as coloured

glass. The form represented by Fig.

2, which may be modified according to

taste, having additional branches, &c.

may, perhaps, be found as suitable as

any other. One that contains one or

two ounces of oil, and whose burner

is not larger than an ordinary bugle

bead, burns for eight or ten hours ;

and will enable most persons to read

or write. A lamp of this description

has continued burning for three days

and a half, or eighty-four hours,

without having been touched ; and

the small conical crust, which form

ed on the burner, did not amount to

two grains, though the oil was of the

inferior quality tlir.t is sold under the

name of whale oil. When a greater

degree of illumination is required,

the number of burners, and capacity

of the reservoir, must be increased

in proportion. It will be found, that

a lamp of this description is as rea

dily lighted as a candle, or lamp with

a wick ; and the burner may be such

as to produce a flame that is a mere

luminous point in a dark apartment,

or only a blue speck, that is invisi

ble at a short distance ; or such as

to give a flame similar to that of

an argand lamp with a wick. This

last may be effected, either by two

short and wide tubes, having an ar

rangement similar to the metallic

wick-holder of an argand lamp, or

by means of small short tubes, placed

nearly in contact, and in the form of

a circle.

A convenient small hand-lamp,

for occasional purposes, and eitherfor

burning oil or alcoholic fluids, is

made, by fixing a long tube in the

mouth of a small bag, formed of ca

outchouc, or other impervious sub

stances ; the burner being supplied

by the pressure of the hand.

When a thin narrow collar of

metal is attached to the mouth of a

burner, so as to project in the form

of a small cup, the resemblance of

the flame then produced, to that of

a gas-lamp, is so complete, as rea

dily to deceive those who are not

aware of the presence of oil. If the

collar be made of impure silver,

and the lamp has not recently been

used, the flame, when first lighted,

has a green colour; but this adven

titious colour disappears in the course

of a few seconds, when the inetal ac

quires a red heat. In the practical

line, this modification of the wickless

lamp, is particularly deserving of

attention.
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Various attempts were made to

take advantage of the capillary at

traction of tubes, for maintaining' a

constant supply of oil to the burner,

which, at first, proved unsuccessful ;

and the want of success was attri

buted to the well-known fact, that,

however high a fluid may rise in a

tube, by capillary attraction, it will

in bo instance rise, so as to flow from

its upper orifice. This, however,

was found to he incorrect; for a

small perforated disk of mica, hav

ing a small tube cemented into the

perforation at its centre, will con

stitute a burner of this description.

When such a burner is placed so as

to float on the surface of oil, the oil

rises by capillary attraction, and fills

the tube. If a lighted match be now

applied, the oil in the upper part of

the tube evaporates ana produces a

flame, fresh portions of oil rise to fill

the empty space, and thus combus

tion is maintained. With such a

burner there is no shadow ; the re

flected image of the flame being seen

directly under the true flame. From

a number of such burners, in an ap

propriate glass vessel, the illumina

tion is brilliant; and the floating

disks are observed to be in continual

motion, as if alternately attracting

and repelling each other ; which

proceeds from film of oil immediately

under the mica, becoming expanded

by heat. Though such burners,

when properly constructed, will

maintain combustion for many hours,

if the flame is by any means extin

guished, they almost instantly sink

to the bottom. This results from

the structure of the mica, and the

expansion of the oil by heat. Mica

is composed of thin plates, which

admit oil into their interstices, and

the oil thus admitted, with that on

the under surface of the mica, is ex

panded by the heat of the flame.

When the flame is extinguished, the

oil cools, and then the mica, being

specifically heavier than the oil, ne

cessarily sinks.

A burner, similar to the one above

described, but more applicable to or

dinary purposes, seems to merit de

scription, as it may be readily con

structed, and will be found admirably

adapted for a night lamp. In this

form, a small light concave shell, or

a light concave glass, resembling, in

miniature, that of a watch, or a small

disk of card paper, made concave

by pressure, and coated with a solu

tion of gum, is used instead of the

mica. A small hole is made in the

centre, and a piece of sound cork,

about the size of a pea, is cemented

on the convex side, and overthe per

foration. A small perforation is then

made through the cork, and a rather

wide and thin bugle bead is stuck

firmly into it, from the concave side

of the shell. The only use of the

cork is to fix the burner, so as to ad

mit of its being readily adjusted or

replaced. When the shell floats on

the oil, the upper extremity of the

burner should be nearly on a level

with the surface of the fluid ; and if

the burner be properly fixed in the

cork, the shell, glass, or concave

piece of paper, will not sink when

the flame is extinguished. The

quantity of pale rape seed oil (which,

in every respect, is the best,) that is

consumed by a single burner, amounts

to about three-fourths of an ounce

in twelve hours, and the consump

tion is so regular and uniform, that,

when a lamp is constructed in the

form ofa floating syphon, it is found

to measure time with great accuracy.

Tallow, and other solid combusti

bles, of a similar nature, may also

be burned without a wick. In such

cases, it is only necessary to melt a

small quantity of the solid substance,

with the end of a hot wire or rod of

glass ; or to introduce a little oil into

a hollow, previous to introducing

the floating burner. Afterwards,

the heat ot the flame is sufficient to

keep up a supply of fluid.

It is well-known, that volatile oils,

such as turpentine, give out so much

carbon in the form of soot, during

their combustion, as to prevent their

being, hitherto, burned in a lamp, for

the purpose of illumination. Tur

pentine, however, may be burned in

a lamp, so as not only to give out no

carbon in the form of soot, but to af

ford a beautiful white light, which,

in splendour, far exceeds that given

out by the fixed oils : this was exhi

bited on a small scale, by means of a

small experimental glass lamp. All
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the fixed oils are rendered empyreu-

matic, previous tn combustion ; and

the same change is necessary in the

case of turpentine, but, from its vo

latile nature, is less readily produ

ced. From the extreme whiteness

and splendour of the flame of turpen

tine, there is reason to expect, that

it may yet be applied to valuable

purposes.

ON FIGURES.

SIR,—Having seen in your 149th

number,' page 135, a letter from

Philo Twist'em, stating it to be his

opinion, "that a series of papers,

explaining, in a plain and familiar

style, the science of figures," would

be acceptable to a numerous class of

your readers, I take leave to offer

you the following, as the first of a

series, which I shall continue at my

leisure. I shall commence with vul

gar fractions ; but should any of

your young readers require infor

mation on some of the earlier rules,

I shall be most happy to communi

cate it to them.

I am, &c.

1 and 2 make 3.

Characters Explained.

+ means plus or addition, or that

the figures between which

it is placed are to be added

together, thus 1+5 make G.

— Minus or subtraction ; or

that the figure which is

placed after it is to be sub

tracted from that which is

placed before it, thus 6— 1>

leaves 8.

X Multiplication ; or that the

figures between which it is

placed are to be multiplied,

together, thus 3X3 make 9.

-». Division . or that the fi

gure which is placed before

it is to be divided by that

which is placed after it ;

thus IO-*-2 leaves 5.

= Equality ; or that the fi

gures which precede are of

the same numerical value,

or amount to the same sum

as the figure placed after it :

thus, in the last example,

10-1-2=5, meaning that 10

divided by 2 is equal to 5.

: : : : Proportion ; or that the fi

gures between which they

are placed bear the same

proportion to each other ;

thus, 4 : 6:: 8: 12, which

denotes that in the same

proportion as 4 is to 6, so

i« 8 to 12 ; four being two-

thirds of the amount of six,

and eight being two-thirds

of the amount of twelve.

A/3 or 3* denotes the square root of

number 3.

^5 or 5* denotes the cubic root of

number 5.

7* denotes that the number 7

is to be squared.

8* denotes that the number 8

is to be cubed.

Vulgar Fractiont.

A FRACTION is a part of a whole

number, or if a whole be divided into

any number of parts, those parts are

called fractional parts or fractions.

A fraction is expressed by twonum

bers separated by a line, the lower

of which denotes the number of parts

into which the whole has been di

vided, and the upper, the number of

those parts which a person, for ex

ample, may have. Thus, -y means

that you are to divide one whole into

three equal parts, and take two of

the parts so divided. The upper fi

gure is called the numerator, and

the lower the denominator.

We shall treat of four kinds of

fractions, proper, improper, com

pound, and mixed.

1st. A fraction is termed proper

wheu the upper number or numerator

is less than the lower number or de

nominator, thus 4 > TT > ~n • are pro

per fractions, because each of them is

less than a whole number ; for if you

were to divide any thing into % equal

parts, and take but four of those

parts, there would be four parts left.

2nd. An improper fraction is that

in which the numerator is equal to,

or of greater value than the deno-

., a « > i
minato/ ; thus, -j • T > T« < > are lm-

proper fractions.

3rd. A compound fraction is the

fractional part of a fraction, and is

known by the word " ofj " thus, •$
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of -f. T of T, are compound frac

tions.

4th. A mixed number is composed

of a whole number and the fractional

part of another whole ; as s>J, 3j ,&c.

(To be Continued.}

IMPROVED PROCESS OF PRINTING OR

DYEING WOOLLEN AND OTHER

FABRICS.

Messrs. Richardson and Hirst, of

Leeds, have obtained a patent for

this invention, which consists in co

vering parts of the surfaces of wool

len fabrics with a certain composition

that will resist the chemical action of

the coloured liquor, into which the

fabric is to be immersed in the process

of dyeiug : in order that when the

cloth so covered is withdrawn from

the dyeing vat, and the composition

is removed from its surface, those

parts which have been thus guarded,

may have retained their original co

lour, and not have been in any degree

affected by the dyeing liquor.

The composition is to be made by

mixing about five stone of wheaten

flour, with about four gallons of

water ; making a smooth paste,

about the consistency of treacle. (It

is not to be boiled, we presume, as

the specification is silent upon that

subject.) After this mixture has

stood for three or four days, the yolks

and whites of forty raw eggs are to

be added, and the whole stirred well

together. The composition is then

ready for use ; and is to be laid upon

the fabric by means of a brush when

large portions of the surface are to

be protected, or by printing blocks

when small parts of the surface arc

to be preserved from the ground

colour in the form of a pattern. A

small quantity of powdered glass or

shells, or tine sand, is then to be

sifted over the composition, fur the

purpose of assisting to set and bind

it firmly ; this, however, may be

dispensed with, if the composition is

thick, and can be dried soon. The

fabric being thus prepared, is then

ready to be immersed in the dyeing

vat, and treated as usual.

Wlien the dyeing process has been

performed, the fabric is to be with

drawn from the vat, and the compo

sition being scraped off, or otherwise

removed, presents those parts which

were covered perfectly free from the

colour of which the other portions of

the surface of the fabric have been

dyed.

For the purpose of further illus

tration, the patentee describes the

process of dyeing and figuring a

lady's sliawl in several colours.

Suppose one side of the shawl is to

be dyed of a plain blue, all over its

surface, and the other side is to have

a rose-coloured ground, with a white

border, to be afterwards printed with

a chintz or other pattern. The

shawl being stretched upon a square

frame, that side which is to be blue,

and that part of the other side in

tended for the border, is to be covered

with the composition as a guard,

leaving only that part exposed which

is designed to be dyed a rose colour ;

the frame with the sliawl, is then

immersed in the dyeing vat, and re

mains there until it has imbibed its

tint.

The shawl being now withdrawn

from the dye, that side which is in

tended to be bhie, is to be cleared

from the composition, and the other

side covered completely. It is then

immersed in the blue dye, and after

that operation has been performed,

the whole of the composition is to be

removed, and the shawl will appear

blue entirely on one side, and rose-

coloured, with a white border, on the

other ; which being afterwards

printed in the ordinary way, with a

chintz or other suitable pattern,

finishes the colouring of the shawl.

Newton's Journal.

OXALIC ACID.

THIS acid was discovered by

Scheele, and first described by Berg

man. It is obtained by heating a

solutiou of sugar in nitric acid.

It crystallizes in small fjur-sidcd

prisms, terminated by dih?dral sum

mits. These crystals are composed

of 77 parts acid, an 1 23 water.

When exposed to heat, it sublimes,

but at the same time is partly de

composed.
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These crystals have a very acid

taste, and redden vegetable blues.

They dissolve in their own weight of

boiling' water, and in twice their

weight of cold water. They dissolve,

also, readily in alcohol.

When exposed to dry air, they ef

floresce ; but in moist air they are

not altered. Neither oxygen, nor

the simple combustibles or incom-

bustibles act on this acid. It oxidizes

some of the metals ; but most of them

are not affected by it.

It combines with the salifiable

bases, and forms a class of salts,

called oxalates. Muriatic and acetic

acids dissolve it ; sulphuric acid de

composes it, by the assistance of

heat. Nitric acid converts it into

water and carbonic acid.

When combined with a base and

distilled, it is decomposed, and con

verted into water, carbonic acid,

carbonic oxide, carburetted hydro

gen, and charcoal. It is composed,

according to the experiments of Dr.

Thompson, of

oxygen 64

carbon 32

hydrogen 4

100

Thenard and Gay Lussac make its

constituents as follow:—

oxygen 70-689

carbon 20-566

hydrogen 2-745

100-

COMPOUND OF VAniOUS METALS.

M. Dittmer has shown in the

Hanoverian Magazine, that the fol

lowing mixture, compounded by the

privy counsellor. Doctor Hermstadt,

may be substituted for gold, not only

with respect to colour, but also to

specific gravity, density, and duc

tility :—16 loth (less than 8 French

ounces) of virgin platina, 7 loth of

copper, and;i loth of zinc, equally

pure: place these metals together in

a crucible, cover them with powdered

charcoal, and melt them completely

into a single mass.

SUBSTANCES PRESERVED FROM

HUMIDITY.

When a mixture of one part of

oil and two parts of resin is forced,

by the application of a high temper

ature, to penetrate porous substan

ces, as building stones, plaster, &c.

it renders them perfectly impermea

ble to moisture.

CARBONATE OF MAGNESIA.

According to Bischof, 1363 parts

of water dissolve one part of car

bonate of magnesia, which is a lar

ger portion than stated by Dr. Fyfe,

who found that it required 2632 parts

of water to dissolve one part of car

bonate of magnesia.

HEIGHT OF MOUNTAINS IN

OWHYBB AND MOU'EE.

The gigantic height of the moun

tains of these islands have made them

the admiration of navigators. Cap

tain Kotzebue found their height to

be as follows :

Island of Owhyee Toises.

Merino Raa 2182-4

Merino Kaah 2180-1

Merino Worarai 1687* 1

Island of Mowee.

Highest Peak 1669-1

NOTICES

TO CORRESPONDENTS.

T. C. E. in our next.

The numbers published by Messrs.

Hunt and Clark, do not belong to our

series of the Mechanics' Magazine, and,

consequently, will not be noticed in the

Index of the Sixth Volume.

Communications have been received

from " A Civil Engineer,"—A. D.—

G. G.—A Constant Subscriber,—A Me

chanic, and J. Hall, the whole of which

shall meet with due attention.

Communication! (post paid) to be addressed

to the Editor, at the Publishers'. KNIGHT

and LACEY, 55, Paternoster Row, London.

Printed by D. Sidney, Northumberland Street,

Strand.
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IMPROVED MODE OF CASTING CYLINDERS.

 

A patent has been recently granted

to William Church, of Birmingham,

in the county of Warwick, esq. for

his invention of certain improve

ments in Casting Cylinder Tubes,

and other articles of Iron, Copper,

and other Metals.

The particular object of this in-

VOL, VI.

v-ention is to effect the casting of

metallic forms of the kinds above

alluded to, in a more perfect manner

than has heretofore been accomplish

ed, in order to produce the articles

so cast, free from air holes ; that is,

perfectly sound, compact, and of an

uniform texture ; and in which pro
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cess of casting1, the patentee states

that he is enabled also to give a case-

hardened surface to the articles if

required.

For this purpose, it is proposed to

employ both exhaustion and conden

sation of air in the process, and

therefore he combines such appa

ratus as will enable him to effect

those objects in a convenient way.

But as the great variety of articles

to be cast, must necessarily require

differently formed apparatus, and as

it is impossible to describe every form

that circumstances may render eli

gible, he merely exhibits, in the

drawing- which accompanies his spe

cification, one construction of appa

ratus, (by way of elucidation) which

he proposes to employ for casting

cylinders or rollers,

i The figure represents a section of

the mould in which the article n to be

cast, with the other parts of the appa

ratus suspended by means of chains to

an ordinary crane, in which is also

Bhewii a section ofthe pan or chest that

holds the melted metal, with an air

pump and air vessel connected, both

to the mould and to the metal chest,

by means of tubes with union joints.

The mould in this instance con

sists of a hollow cylinder of iron,

a, a, a, a, with flanges at the ends,

the interior being bored, or other

wise truly formed to the figure of the

intended cylinder or roller about to

be cast ; b, b, is an outer case or

jacket surrounding1 the mould, and

leaving a space between for the pas

sage of cold water, which is intended

to be conducted through this passage

at the time of casting, by means of a

pipe leading from a cistern, or other

wise, and a cock at bottom, in order

to cool the mould ; e, c, and il, d, are

caps to be attached to the ends of

the mould, in which is formed the

hollows or recesse^ for casting the

gudgeons and ends of the roller;

these caps and the jacket are all uni

ted to the cylindrical mould by means

flf screws passing through the flan

ges. In the upper part of the cap,

• •, a email channel is made with n

conical valve, and a short piece of

pipe, e, is attached at the mouth of

the orifice with a stop cock, through

which channel and pipe the mould is

to be exhausted. At the lower end

of the cap, d, a pipe or tube, /, ts

attached by a gland, and rendered

air tight, which pipe is made of such

a material, as will resist the action of

heat, or such as crucibles are usually

composed of ; through this pipe the

melted metal is intended to flow into

the mould. The lower end of this

tube, f, is covered by a cap of iron,

or other metal, which should be made

to fit the tube closely, and be luted

at the upper edge.

The mould thus put together is to

be suspended by chains from the

crane, and then the pipe, g, which is

attached by a cock joint to the air

pump, A, is to be connected to the

short pipe, e, by means of the union

joint. The joints of the mould being

now properly luted and rendered air

tight, the air pump is put to work,

and the interior of the mould ex

hausted, in which state it is ready for

casting, or it may have been previ

ously exhausted by the ordinary ap

plication of an air pump.

The pan or metal chest maybe of

any convenient form ; that shewn iu

the figure at »', t, is preferred, and it

must be of such capacity as will con

tain a sufficient quantity of melted

metal to produce the article about to

be cast. This pan is to be inserted in

another pan or vessel, k, k ; and the

space between the two to be filled

with pulverized charcoal or other

materials that are imperfect con

ductors of heat. The pan with the

melted metal is to be brought front

the furnace, and placed in such a

situation under the mould, that the

mould may be lowered down to it,

and the pipe, /", immersed in the

melted metal, the conical form of the

flange at the bottom of the cap, d,

fitting into the rim, e, e, on the top

of the metal chest ; and in order to

make the joint more close, a spring

ing hoop, *n, of wrought iron, and

of a wedge form, is placed round

within the rim in contact, and form

ing an air tight joint with the upper

edge nf the rim, which giving way at

bottom, to the pressure of the mould,

secures the joint air tight. Through

the lower flange of the cap, it, there is

a small aperture, with n short piece

of pipe, M, attached to it, through
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tto aperture and pipe, the air may

be drawn from or forced into the

metal chest, i. The mould and me

tal chest being- now united, as shewn

in the drawing, the pipe, o, which is

attached to the air pump, and to an

exhausted air vessel, p, by means of

» three-way cock joint, q, is con

nected to the short pipe, n, by a

union joint, and the whole of 'the

apparatus is now ready for effecting

the casting-.

In commencing- the operation, the

cock, i), is to be turned so as to open

a communication between the metal

chest, i, and the exhausted air ves

sel, p, by wljch the pressure of the

atmosphere is removed from the sur

face of the metal for the purpose of

preventing1 it from rushing- up the

pipe, /, into the exhausted mould,

when the mouth of the pipe opens

by _ the melting of the metal cap,

which cap is to be made of such me

tal and thickness as will allow it to

melt shortly after the immersion of

the pipe in the fluid metal. The

cock, q, is now to be turned so as to

cut off the communication with the

exhausted vessel, p, and open a com

munication with the lower end of the

air pump.

_ It is here to be observed, that the

air pump is employed both as an ex

hausting and a condensing- pump ;

and its piston being- now put into ac

tion, air is driven from the lower end

of the pump through the pipe, o,

into the metal chest, which forces the

metal up the pipe, f, and thereby

causes it to fill the mould.

To guard against the pressure of

any air which might have gained ac

cess to the interior of this mould, the

stop cock, e, is to be opened, which

leads through the pipe, g, to the ex

hausting end of the pump, and as

the pump forces air on the surface of

the melted metal, H constant vacuum

is kept up in the interior of the mould

above the rising vessel.

In order to prevent the metal from

flowing through the exhausting pas

sage, a conical float valve is suspend

ed in the cap, e, which, as the metal

rises, closes the aperture. It may be

necessary to remark, that the valves

of the air pump are not shewn, as that

apparatus i already well understood,

211

The patentee states, " It is obvi

ous that moulds which are designed

to cast articles, having irregular sur

faces, such, for instance, as cannon

that cannot be sliddcu out, must be

constructed of parts put together,

so as to render them air tight.

Though I have shewn in the drawing

a jacket surrounding the cylindrical

part of my mould for the purpose of

conducting cold water, yet I do not

intend, under all circumstances, to

employ that mode, but only when I

desire to give the casting a case-har

dened surface."

Newton's Journal.

HISTORY AND PROSPBCTS OP EN

GLISH INDUSTRY.

A VERY excellent article has ap

peared in the last Quarterly Review,

under the above title, in which the

author examines, in the most masterly

manner, several works which have

recently appeared in France, on the

subject of British industry. We re

gret that our limits are such as will

not admit of its transcription, more

especially, as some of the authors

whose opinions he confutes, have

obtained, not only a distinguished

rank in the literature of their own

country, but some degree of eminence

in this. This is particularly the case

withM. Dupin, who, since the pub

lication of his work on Great Britain,

has acquired no small degree of cre

dit with our countrymen. Though

our limits will uot admit of its being

given to our readers in full, we shall,

from time to time, lay before them

some of the most interesting parti

culars, beginning with the subjoined.

The prospects which are now-

opening to England, almost exceed

the boundaries of thought ; and can. '

be measured by no standard found in

history. It is not by conquest that

her empire is to be extended, neither

is the power toward which she is ad

vancing to be steeped in blood. The

destiny which the present sera fore-

tels her, is to be fulfilled by promoting

happiness, and she will grow pros

perous as mankind become civilized.

It is by introducing comforts into

uncultivated regions ; by making
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savage man familiar with the bles

sings which the utmost reach of mind

lias discovered ; by helping' youthful

nations into maturity, and by ex

tending the pale of social intercourse,

tliat the wisest, the most moral, and,

consequently, the freest of nations is

to fill up the career which is now be

fore her. Instead of making distant

shores resound with her great artil

lery, she will bless them with the

.produce of her still greater engines

•if peace ; and her triumphs shall be

illuminated, not by flaming- cities, but

l>y the nightly blaze that issues from

her mighty fabrics of prosperity and

happiness. These are the labours

■which suit the people that brought

back peace to Europe ; and it is a just

recompense that the strongest in war

should be the foremost in industry.

When this ceases to be, civilization

will have become retrogade.

Although it may not be very easy

to give a just estimate of the means

-which England possesses, at this

moment—means which are entirely

of her own creation—to accomplish

these ends, and to increase her own

prosperity, as well as the happiness

of mankind ; yet the object is so

vast, so much beyond what any for

mer period of the world could have

imagined, that we cannot resist the

gratification of stating one or two

particulars which, taken with the

due restrictions, may yet give some

notion of the stupendous power

which is now at her disposal.

One of the first of these is fur

nished by M. Dupin, who, however

little we incline to admire his specu

lations upon moral questions, may

be admitted as evidence in estimating

physical forces. All the world is

more or less acquainted with those

immense masses, the pyramids of

Egypt, which were considered among

the wonders of antiquity. The ma

terials of which the largest ot them

is constructed, were dug out of the

earth at a considerable depth ; and

at no small distance from their pre

sent situation. They cover more

than eleven English acres ; and arc

piled up to the height of about 700

leet. According to M. Dupiu's cal

culation, their volume is equal to

about 4,000,030 of cubic inches ;

their weight is 10,400,000 tons ;

which raised to the height of eleven

metres from the bottom of the quar

ries to the surface of the earth, and

of forty-nine more as their mean

elevation above the basis ; in all,

sixty metres above their original level

—give 024,000,000 tons raised to the

height of one metre. Now the steam

engines employed in England, are

equal to the force of 320,000 horses,

(1820) and can raise 8C2,SOO,000

tons to the height of one metre in

twenty-four hours. But 624,000.000

tons being less than three-fourths of

this quantity, it follows, that the

steam engines of Enghmd could have

raised the materials of which the

great pyramid is constructed out of

the quarries, could have conveyed

them to their present place, and

heaped them up in their present form,

in less than three-fourths of one day,

that is to say, in less than eighteen

hours. According to Diodorus Si-

culus, this building employed 360,000

workmen ; according to Herodotus,

100,000 workmen during twenty

years. Whichever of thrse estimates

be nearest the truth, it is certain

that one of the most powerful mo

narchies of remote antiquity, applied

its whole disposable resources in the

construction. Therefore the me

chanical power of British steam en

gines was, in 1S20—and it has much

increased since that time—to that of

the Egyptian monarch Cheops, in

versely as the times necessary to

each to perform the same task ; that

is to say, as twenty years to eighteen

hours, or about 10,000 times as great.

Neither would it be unfair to deduce

from this single fact, that the general

power of the two monarchies, in

cluding that which is the source of

power, knowledge, was, if not exactly

in this ratio, at least in a proportion

which could not widely di O'er from it,

let us, with great moderation, say

one-fourth as great : that is, it is

more than probable that the power

of England is, at this moment, 2J00

times as great as was that of Egypt,

nt the period when this pyramid was

constructed. When we consider the

teach of intellect which is ncVcssarv

to devise the steam engine, in iu

present state; together with its gc
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neral influence upon civilization, and

the part it acts in national pros

perity, it would he impossible for a

nation which it has made many times

as powerful as another, by its direct

effect, to be less than one-fourth as

preat in every branch where its ac

tion is only indirect.

By the power of steam, every ma

chine to which it is applied, receives,

not an addition, but a multiplication

of force. The power thus produced,

in 1820, was computed to be equal to

320,000 horses, or about 2,240,000

men. At this moment, steam, on ac

count of its many new applications,

and the improvements made in the

manner of employing it, may per

form the workof nearly three millions

of men, in the united kingdom.

. Let us now see the effect of this

power in the manufacture of cotton.

»Ve have already shown the rapidity

with which the consumption of this

vegetable wool increased, between

the years 1707 and 1787. The va

rious machinery now used in manu

facturing it, has enabled one man to

perform the work of one hundred and

fifty. Now the lowest computation

supposes 280,000 men—some say

350,000 men—to be employed in it.

Hence the work now performed in

this single branch would, half a cen

tury ago, have required 42,000,000 of

men, according to some, 53,000,000 ;

that is to say, at the lowest compu

tation, more than twice as many

men, women, or children, as now

people the British islands. Now,

supposing the labour of each of these

men cost, at this hour, the very mo

derate sum of one shilling per day, or

181. per annum, the pay of42,000,000

of labourers would be 75G,000,000/.

per annum, or a little more than thir

teen times the annual revenue of En

gland. Deducting from this sum the

pay of the labourers now really

employed, at the above annual

rate, (280,000 X IS/. = 5,01Q,000/.)

and allowing the enormous sum of

50,000,OOO/. sterling for the wear

and tear of machinery, buildings, and

incidental expenses ; the result is,

that the machinery employed in cut-

ton manufactories, save 700,000,000?.

sterling to the British nation ; or, in

other words, that, without machinery

and steam, the prodisry of British in

dustry and civilization would stiH

have been wanting to honour man

kind.

But still further—The power cm^

ployed in the cotton manufactories

alone, of England, exceeds the ma

nufacturing powers of all the rest

of Europe collectively. The po

pulation of this continent does not

amount to 200,000,000, or to five

times forty. Now one-fifth of this

population certainly is not employed

in manufacturing; and all Europe,

supposing it to be as industrious as

England, and wholly occupied by

cotton, could not, unassisted by ma

chinery, spin and weave as much of

that material as England now does.

But the most industrious country of

Europe is not half so much engaged

in manufacturing as England is, and

many of them are ten times inferior ;

in so much, that the average hardly

stands as high as one-fourth in in-

.dustry; hence, then, four Europcs

could not, at this moment, spin and

weave as much cotton as England

docs. But the manufacturing in

dustry of England may be fairly com

puted as four times greater than that

of all the other continents taken col

lectively ; and sixteen such continents

as Europe, in the average state of

industry of the whole world, and ex

clusively occupied by cotton, could

not manufacture so much of it as

England now docs. Again, the cot

ton manufacture of England may be

said to be one-fourth of her total in

dustry ; and her total industry could

not be performed by sixty-two such

continents as Europe, in the average

condition of the world. But this ra

tio must be multiplied by the entire

population of the world, divided by

that of England ; and the superiority

of our eighteen or twenty millions of

subjects, will thus be, at least, as one

thousand to one, over the average

power and condition of mankind at

large.

Such are the means which a rude

approximation gives as those that

England now possesses, to pour out

the blessings of civilization on the

rest of the world. But, lest this es

timate should be thought too high,

we are ready to reduce it to one ni'th,
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and to say that the productive power

of Britons is only 200 times as great

as that of an equal number of men

taken in the average population of

the earth. We know not what por

tion of this 200 M. Dupin means to

allow as the present superiority of

England, and to claim as the past

superiority of France ; and we shall

leave him to settle the account as he

pleases.

From this rast career of industry,

Bow opened to the world, the French

have taken the alarm, and their

thoughts begin to turn toward that

rising continent, which promises so

wide a market for all that man can

manufacture. We must expect to

find them as active rivals there, as

they have been elsewhere ; and em

ploying the same means as ever to

vie with us. Not that we see any

real danger to he apprehended to our

commerce from their exertions ; un

less, indeed, some miraculous pro

gress has been made since the last

public act, by which a judgment

might be formed upon the state of

their manufactures ; we mean the

last exhibition of the products of

French industry. In 1823, another

of those childish shows took place, so

inadequate to give a just idea of the

real condition of a people, or to an

swer any purpose but that of uon-

cousutning idleness and non-produc

tive vanity. This exhibition was, if

possible, more meagre than any

which had preceded ; for in what

estimation must we hold the national

labours, of which periwigs and per

fumes were so large a part ? Yet they

figured in the Palace of the Louvre,

amidst cases of artificial teeth, sweet

meats, confitures and bonbons ; re

minding us, in the midst of what fri

volity, held most solemn, of the in

genuity of .1 Parisian new year's day,

when sugar and flour are disguised,

• a' s' y trompcr,' in the shape of

sucking pigs, hams, boots, and birch

rods. British industry certainly is

not of such stuff as this. It is not

for parade and pageantry. Where

ia the palace that could contain ajust

specimen of what steam can perform

on general civilization ? or who

would conceive the influence of an

iron railway upon human happiness,

from all that could be crammed into

the largest gallery of Paris ? The

mind which projects such wonders as

these, is not coercible under roofs

and colonnades ; neither could any

show-boards utter what it is. If the

French can thus be vain of useless

gilding and luxuriant dyes, what

would not their boasting be, if they

possessed a Soho or a Birmingham ?

But no ; where boasting is, Watt

could not be.

POWER OP THE SCN'S RAYS.

Mr. Mackintosh, a respectable

and intelligent gentleman, who is

contractor for the government works,

carrying on at Stone-house Point,

near Plymouth, having descended in

a diving-bell, with workmen, for the

purpose of laying a foundation for

a sea wall, reports, that when the

machine, which is provided with con

vex glasses in the upper part of the

bell, was twenty-five feet under

water, to his astonishment, he per

ceived one of the workmen's taps

smoking ;—on examining it, he found

that the rays of the sun had converg

ed through the glass, and burnt a

hole in the cap ; also, that similar

effects had, during hot weather, fre

quently occurred on their clothes, so

that the workmen, now aware of the

cause, place thcinselveg out of (':,<

focal point.

SELF-ACTING PI ANO-FOHTB.

The Dublin Journal gives a long

notice of the mechanism of an in

genious instrument of this kind,

stating that it performs, with extra

ordinary effect, some of the most

classical aud difficult music, and that

great difficulties have been sur-

luounted by the inventors.

It combines the most rapid and

brilliant execution with distinctness

and neatness, and they venture to

affirm, that there are few players of

the piano-forte that can equal it in

these qualities. Its harmony is ne

cessarily more full than can be pro

duced by eight lingers, the elements
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of chords having no other limit than

the extent of its scale. The instru

ment not only plavs the usual piano

forte part of a piece, but takes in

also the subject of some parts of the

score ; its crescendo and diminuendo

are graduated with mure precision

than can be effected by means not

mechanical, the time cannot be other

wise than perfectly equable through

out; yet, where pathos is to he ex

pressed, the time can be retarded or

accelerated in any dpgree. In short,

this admirable instrument manifests

all the capabilities of a living per

former, and superadds qualities dc-

ri?able only from mechanical agency.

The mechanism is simple : it con

sists of a cylinder, which turns on

its axis, and is acted on by a coiled

spring, and regulated by a fly-wheel.

On the surface of the cylinder a

proper arrangement of brass pins is

formed, each of which, in passing

uuder a rank of levers, elevates one

end of the required lever, and de

presses the other. The depressed

end pulls down with it a slender rod,

which is connected, by a slide, with

the tail of a bent lever, on the further

end of which is the hammer which

strikes the string. The slide can be

shifted further from, or nearer to,

the axis, on which the hammer lever

turns, and thus the stroke of the

hammer is made feeble or strong to

any required degree. When wound

up, the instrument will continue to

play for a considerable time ; and it

is provided with a bench of keys like

the ordinary piano-forte, so that a

person may accompany the instru

ment, or play a duct with it, the

effect of which is said to be very fine.

BB8CRIPTION OP A NBW TRANS

PLANTING INSTRUMENT, FOR

REMOVING PLANTS WHEN IN

FLOWER.

By Mr. Matthias Saul, of Lan

caster.

Sir,

IJsend you a description and drawing

of a transplanting apparatus, which,

if you think of any interest to the

readers of the Gardener's Magazine,

you are extremely welcome to. It

differs from the one given in your

Encyclopedia of Gardening, and

from every other which I have seen

or heard of. When the instrument

is put together it forms a cylinder

(fig. A), and when separate it con

sists of two parts (B), which are

joined together, something on the

principle of a common door-hinge.

In using this instrument it is best to

have two of them ; one to take out

the earth at the spot where you wish

to insert the plant, and one to re

move the flower with its ball of

earth. The instrument may be made

of any size ; mine is about six in

ches long, and six inches in diame

ter. I find no necessity for any

handles : in using it I place it so that

the plant or flower is in the centre ;

I then press the apparatus into the

soil, and find no difficulty in drawing

the plant up with the soil, not more

disturbed than if it had been origi

nally planted in the instrument.

On the 25th of April I took up a

Van Thol tulip and a seedling poly

anthus from my garden, and placed

them on the flower-stage of the

Lancashire flower-show, where they

remained from ten o'clock in the morn

ing till five in the afternoon. I then

replaced them in the same place in the

garden, and, after I had withdrawn

the apparatus, there appeared no de

fect in the border, nor drooping in

the flower. I have removed several

large wallflowers in full bloom this

month, without the least appearance

of the flower being injured. I have

always been told that a plant in full

flower could not be removed, but I

have proved that by this apparatus

it may be done with safety.

I am at present trying some other

experiments, the result of which

will, I hope, be of interest to the

Gardener's Magazine.

I remain, Sir, &c.

Matthias Saul.

Sulyard Street, Lancaster,

April 23, 1S26\

Transplanters arc chiefly used by

florists to fill up blanks in show-

beds of flowers. The French one

(fig. C), is one of the neatest. Ex

cepting for the purposes iucntioncd,
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a trowel or the spade will be pre

ferred by the practical gardener.

 

MERCURIAL VACUUM ENGINE.

SIR,—I take the liberty of sending

youadcsignfora machine, suggested

by one on a plan something similar

to that of Mr. Tonkin, which ap

peared in the Mechanics' Magazine

sometime back. A, is a ristern filled

with mercury , B, the beam rod ; C

W, are two cylinders ; D D, two pis

tons ; E F, two pipes communicating

with the cistern ; G H, two pipes

which lead from the cylinders, and

unite into one pipe, 0, which, is three

feet long, and dins into a reservoir

below ; M and N arc two cocks, as

also arc R and S ; 2, 3, 4,- and 5, are

stops. .

The action is simple and easily

explained. In the present position

of the machine, the cocks M and S are

represented shut, and N and R, open:

the cylinder, C, has just been filled

with mercury, through the pipe F,

but the piston, D, having arrived at

the top of the cylinder, C, the stop,

3, strikes against the cock, M, (which

was before open) and shuts it j at the

same instant, another stop, which

could not be shown in the drawing,

strikes against the cock, R, and opens

it j consequently, all the mercury in

the cylinder, C, runs out by the pipe

G, and leaves in C, the most perfect

vacuum that art can produce. If,

therefore, the cylinder contain a lit

tle more than a cubic foot, you have

a power which will raise a ton. Tho

piston instantly descends in this va

cuum, and the instant it arrives at

the _ bottom, the stop, 1, strikes

against the cock, M, and opens it,

while the stop, 3, shuts R, and the

mercury instantly descends through

E, ana raises the piston, D, to the

top of the cylinder, C, and so on.

The working of the other piston is

exactly similar, and the action is thus

continued without interruption : the

cocks and stops being so arranged,

that while one cylinder is emptying

the other is filling. It will be per

ceived that the vacuum is not the

only_ means by which the power is

obtained : the descent of one piston

being materially assisted by the rising

of the other, impelled by the upward

pressure of the mercury, which flows

into the cylinder through the then

opened communication with the cis

tern. This engine would act with

water, but the pipe, O, must be S3

feet long, instead of three feet. In

deed, a column of mercury, 30 inches

in height, is equal to ii column of

water, 33 feet in height. The power

of the machine when thus used,

would likewise be much diminished,

as water leaves a very imperfect

vacuum, on account of the vapour

which is formed, while that from

mercury is the most perfect which

can be obtained. An objection might



OX FIGURES. 217

be raised against the expense of the

mercury, but this could only apply

in the first instance, as the same

mercury might be used again and

again, and in the working of the en-

pine, there is no expense whatever,

either of fuel or attendance.

I am, Sir,

Your's, &c.

T. C. E.
 

ON FIGUnBS.

Chap. I.

On the Reduction of Vulgar Frac

tions.

BEFORE any rules can be done, it

is necessary that the fractions should

be reduced to their simplest forms ;

commonly to prepare them for the

operations of addition, subtraction,

&c.

CASE!. To Reduce Fractions to

their Lowes Terms.

Rule 1.—Divide both the nume

rator and denominator by any figure

which will divide them without leav

ing a remainder ; then divide the

answer in the same manner, and so

continue to do, until the answer ad

mits of no further division.

Ex. 1. Reduce n to its lowest terms.

In this we find that 7 will be the

divisor ; because both 7 and 14 can

be divided by 7 without leaving a re

mainder :—thus,

7)7(1

)14(2
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Ee.t.Reduce \" to its lowest terms.

2) 3) 4) 8)

144= 72 = 24 = 6 = 2— - — answer.

216 108 36 9 3

Note 1. Any number ending with

an even number, or a cypher, is di

visible, or can be divided by 2.

2. Any number ending with 5 or

0, is divisible by 5.

3. If the right-hand place of any

number be 0, the whole U divisible

by 10 ; if there be two cyphers, it is

divisible by 100; if three cyphers, by

1000 ; and so on, which is only cut

ting off those cyphers.

4. [f the two right-hand figures

of any number be divisible by 4, the

whole is divisible by 4. And if the

three right-hand figures be divisible

by 8, the whole is divisible by 8, and

soon.

5. If the sum of the figures in any

number be divisible by S, or by 9, the

whole is divisible by 3 or by 9.

6. If the right-hand figure be

even, and the sum of all the figures

be divisible by 6, then the whole is

divisible by C.

7. A number is divisible by 11,

when the sum of the 1st, 3rd, 5th,

&c. or all the odd places, is equal to

the sum of the 2nd, 4th, 6th, &c.

or of all the even places of figures.

8. If a number cannot be divided

by some quantity less than the square

root of the same, that number is a

prime, or cannot be divided by any

number whatever.

9. All prime numbers, except 2

and 5, have either 1, 3, 7, or 9, as

the right-hand figure : all other num

bers are composite, or can be divided.

10. When numbers, with the sign

of addition or subtraction between

them, are to be divided by any other

number, then each of those numbers

must be divided by it.

Thus !0'^~4'- meaning that 10

added to 8 less 4 is to be divided by

2, the answer will be 5+4—2=7.

11. But if the numbers have the

sign of multiplication between them,

only one of them must be divided.

10X8X3 10X4X3 10X4X1

6X2 6X1 2X1

10X2X1 20

___=—=80 the answer.

1X1 1

As difficulties sometimes occur in

finding the figure requisite for the

divisor, according to Case 1, the rea

der is requested to pay particular

attention to the following case.

CASK 2. To find a common^mea

sure which will reduce a fraction to

its lowest terms at once.

Rule.—Divide the greater number

by the less, and by what remains,

divide the last divisor ; and so on,

dividing always the last divisor by

the last remainder, till nothing re

mains, and the last divisor will give

the common measure required.

Ex. Reduce s to its lowest terms

by a common measure.

147> 252 fl

147

- 105 JH7f1

105

42)105f2

84

42

Thus we find 21 to be the common

measure required ; then

Note.—If in finding the common

measure, an unit should prove the

remainder, the fraction will be at its

lowest terms already.

I now subjoin examples on the

foregoing rule for beginners to

answer, and the correctness ofthe an

swers will be noticed in your address

to correspondents.

144

1st. Reduce _to its lowest terms

240

by common measure.

2nd.

3rd.

192

576

825

960
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4th.

5th.

6th.

13H

163G

176

547

5194

6012

I am, &c.

1 ami 2 make 3,

ECONOMICAL WINDMILLS.

r Since the general introduction of

steam engines, the use of wind, as a

moving power for machines, has been

much neglected in England. The

French, who study economy to a

great degree, in the construction of

machinery, arc beginning to bring

the power of wind into more gene

ral use in agriculture, &c. The So

ciety for the Encouragement of Agri

culture at Chartres, have given a

Size of 4000 francs to M. De La

olere, for the construction of a

solid and economical windmill, capa

ble of being applied to rural labours.

The inventor sells these mills at the

following prices : — A one-horse

power, which will turn a stone of

thirty inches diameter, 16/. and with

a regulator, 21/. ; a two-horse power,

er a stone of thirty-six inches,

21/. ; and 36/. with a regulator.

These machines are made portable,

to move to any part of the farm, to

raise water for (training, irrigation,

be. Machines of throe-horse and

four-horse power, to turn stones

of forty-two and forty-eight inches

diameter, from 38/. to 48/. ; with

regulators the price is one-third

more : to the larger of these machines

is attached a smaller mill for crush

ing grain for cattle. Considering

the small cost of these machines, that

they may be made portable, and ap

plied to a variety of purposes, and

that corn may be ground by them for

small families, we may expect that

they will be generally introduced

into farming establishments in this

country : there can be no doubt that

our own millwrights could make them

as good, and nearly as cheap as the

French. On the average, a wind

mill will work at least three dayB in

the week, and it is no expense to the

owner whether working or standing

still.—It is not generally known that

a given weight of corn will yield a

larger weight of flour, when ground

by a water mill, than when ground by

a windmill, which is entirely owing

to the greater absorption of moisture

from the atmosphere of a water

mill. A given weight of flour from

the same corn grouud at a windmill

would, however, make a heavier loaf

than the flour from the water mill,

because the latter contains a large

quantity of humidity, and will not

require the same quantity of water

to knead it into good bread.

VELOCITY OP THE DRAUGHT

THROUGH FURNACES.

From a work in the press, called

the Operative Chemist.

It might be supposed that the ve

locity of the draught through fur

naces would long ere this have been

reduced to calculation. Yet this is

not the case, and the various mea

sures of it by the several yiatliema-

ticianH who have investigated the

subject, differ in an astonishing de

gree. They all, indeed, proceed

upon the principle of the accelera

tion of velocity in falling bodies,

and the usual theorems of hydrody

namics, but vary very considerably

in the application of them.

The mathematical investigation of

this apparently simple question may

be divided into two classes. Most of

them found their calculation on the

compound ratio of the acceleration

produced by the height of the chim

ney, and of difference in specific

gravity between the external air of

the atmosphere, and that in the flue

of the chimney ; and yet, even these

do not agree in the results they

obtain. On the other hand, Mr. Da

vis Gilbert, whose fame as a mathema

tician of the first rank is unimpcach-

cd, stands alone, as he grounds his

calculation on the velocity with
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which atmospheric air rushes into a

vacuum, ur any medium of less dcn-

sitv than itselt.

They equally differ as to the

place where the temperature of the

heated air shall be taken to compare

with that of the atmosphere : as the

generality of writers take the tem

perature from the top of the chim

ney where the heated air rushes out

into the atmosphere ; while Mr.

Davis Gilbert in this point varies

from his brethren iu choosing the

temperature of the hottest part of

the furnace for the ground-work of

his calculation.

. Taking then as an example, a fur

nace adapted for melting copper,

with a chimney forty feet higher than

the half, or average height of the

entrance for air ; the temperature of

the hottest part of which is 1500

dcg. Fahr., that of the air issuing

from the chimney 123 deg. Fahr.,

and that of the external air forty

deg. of the same scale. If we cal

culate the velocity according to the

principles of M. Montgolficr, who

is the first author who investigated

the subject, as they are laid down by

M. Paycn in the Dictionnaire Tech-

nologique, namely, that the draught

is equal to the velocity that would

be acquired by a heavy body in fall

ing through a space equal to the sim

ple difference of the height of two

similar columns of air standing upon

the same base ; the one of the air of

the external atmosphere, and the

other column of the air in the chim

ney, of the same height when hot,

but reduced by cooling to the tem

perature of the atmosphere. Now,

according to this hypothesis, the

heated air will pass out of the chim

ney with a velocity of 10. feet '91

in each second of time.

Another mode of calculation has

been given in the article Furnaces,

in Rees' Cyclopaedia, grounded upon

Mr. Atwood's theorem, which leads

the writer of that article to divide

the difference of the specific gravity

<t( the heated air and external air by

their sum, the quotient multiplied by

the velocity which a falling body

would acquire, by fulling freely

through the height of the chimney,

will, it is i.iiil, give the velocity of

the current of air through the flue.

But this velocity will, the writer

thinks, be double the real velocity,

on account of the retardation which

the current experiences by the fric

tion against the sides of the flue.

Now, if this mode of calculation be

pursued, the velocity of the air issu

ing from a furnace of this kind, will

be 3 feet '88 in a second of time, so

that if the half of this calculated ve

locity be taken for the real velocity,

it will be 1 foot -94.

Passing over, for the present, the

calculations of Mr. Davis Gilbert,

as being founded upon a perfectly

different hypothesis, the next author

who has considered the subject is Mr.

Sylvester, in the Annals of Philoso

phy, for June, 1882. He refers to

Mr. Davis Gilbert's calculations, and

conceives that the hypothesis on

which he proceeds must be erroneous,

because it produces for its result a

velocity which far exceeds that of

heavy bodies falling freely in a va

cuum, whereas the resistance of the

medium must produce some retarda

tion of this velocity.

According to Mr. Sylvester, the

velocity of the current of heated air

will be equal to the difference be

tween the specific gravity of the cold

cxtrrnal, and heated internal air,

divided by the specific gravity of the

cold external air, and the quotient

multiplied into the acceleration of

velocity that would be acquired by a

body falling the height of the chim

ney. Whence, on the preceding1

data, the velocity would be 7 feet '74.

In a recent work, written by Mr.

Tredgold, he has given very ela

borate formula? for calculating the

draught of ventilating pipes, and the

chimneys of furnaces. He assumes

the force whereby the current

ascends, to be equal to the height of

the chimney, multiplied by the ex

pansion the air sv tiers from increased

temperature to which it is subjected.

And that the velocity is equal to the

square root of sixty-four times the

force ; from which velocity, three-

eighths, or even one half, must be de

ducted on account of contractions,

eddies, bends, and friction.

Now, on this hypothesis, the theor

retical velocity of the current of air
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in the flue nf ;i furnace of this kind

will be equal to 18 feet '9 ; from

whence, deducting one half, the ac

tual velocity is probably nine feet and

a half.

Hence, although these mathema

ticians all proceed upon nearly the

same theory, still great discrepancies

exist in their results.

According; to Montgolfier's

calculation, the velocity

of the draught in every

second of time, is . .13 ft. '91

The writer in Rees' Cyclo

paedia 1 -04

Mr. Sylvester .... 7 '73

Mr. Tredgold .... 9 -50

Hut these differences vanish en

tirely before the calculation of Jlr.

Davis Gilbert, in the Quarterly

Journal of Sciences for April, I -.:-'?.

According; to this gentleman, the

rarefaction or expansion of the air

by the heat being ascertained, by

raising the fraction ""/„, to the power

whose index expresses the difference

of temperature, and the density or

specific gravity of the burned air,

as compared with thiit of the exter

nal atmosphere, which Mr. Gilbert

states at M) ,7 ; to 1, the expansion

divided by the specific gravity of the

burned air, will shew the specific

gravity of the air within the chim

ney.

The tendency to ascend will, he

says, be equal to the difference be

tween this specific gravity and that

of the atmosphere, multiplied by the

quotient obtained by dividing the

height of the chimney, by the height

the atmosphere would have if it were

of uniform density throughout, which

is assumed, by Mr. Gilbert, to be

2G058 feet. The square root of this

product is to be multiplied by the

velocity with which the atmosphere

would rush into a vacuum, namely,

1295 feet in a second of time ; aud

the product divided by the square

root of the specific gravity of the

lighter air will give the velocity.

Now, according to this hypothesis,

the velocity of the air passing

through the above-mentioned fur

nace, would be no less than 5:25 feet
•07 iu a second of time ; which

being equivalent to 153 wiles in an

hour, is about five times the velocity

of the wind in a full storm.

It would appear from the immense

discrepance between these calcula

tions of the velocity by the most

eminent mathematicians, that every

attempt to reduce the question to

mathematical calculation, has hither

to proved utterly abortive, and has

left the subject in as much obscurity

as ever. Thus much seems certain,

that if any smoking or fuming body

be held near the entrance of i in,' air

into a very powerful melting furnace,

when in full heat, the velocity with

which the smoke or fume is drawn

into the furnace, seems by no means

so rapid as might be expected on the

calculation of Mr. Davis Gilbert.

Mr. Haycroft observes, that the

heat in blast-furnaces does not in

crease merely in the ratio of the fuel

consumed, but in some compound

ratio: and that even in air-furnaces,

those through which the greatest

quantity of air passes in a given

lime, consume a proportionably less

quantity of fuel to produce the same

effect.

ON THE PRESERVATION OF THE COP

PER-SHEATHING OF SHIPS.

NOTWITHSTANDING the late re

searches of Sir Humphrey Davy must

be considered as having opened a

wide and interesting field, both as

regards chemical science, and the in

terests of navigation: yet the result

of the experiments, hitherto made

by this eminent chemist, do not ap

pear to be altogether conclusive, with

regard to the destruction of the sheet-

copper applied for the protection of

ships' bottoms. In the in - 1 series of

experiments, made with the express

view of ascertaining the proportion

of protecting surface, of iron or zinc,

which would be requisite to defend a

given surface of copper from the ac

tion of the water, the President made

a calculation from the result of ex

periments on a small scale, which (as

is often the case in experimental

science) did not afford equally satis

factory results on a large scale ; or

in cases of ships making u long voy-
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.<•_;•. Thus, it was found, that if thf

surface of the protecting bars of iron

was sufficiently extensive entirely to

neutralize the chemical agency be

tween the copper-sheeting and sea-

water (or in other words, to prevent

the oxidation of the copper) that, in

such cases, there was uniformly a

deposit of earthy or alkaline matter

from the sea water, which not only,

in a certain degree, served to impede

the ship's progress through the wa

ter, but also formed a rough surface

to which weeds, and barnacles, &c.

readily adhered. In some of the first

experiments made in Portsmouth

harbour, and also during one or two

short voyages in warmer latitudes, it

was demonstrated that the inconve

nience, resulting from the adhesion

of animalculre on the ships' bottoms,

was, nt least, equal to a loss sustained

by the wear and tear of copper in the

usual way.

It would be absurd to undervalue

the researches of Sir H. Davy, be

cause he did not discover, in the first

instance, that which only could be

ascertained by the test ef actual ex

perience. From the repetition of his

experiments, under a variety of cir

cumstances, he found that, provided

the surface of the protecting1 bars

formed more than one foot to every

hundred feet of copper, the latter

was over-protected; and became co

vered with a deposition of alkaliue

matter. But, if the surface of the

protectors formed less than l-250th

of that of the surface of the copper,

the latter was found to be too greatly

acted on by the sea-water. The best

results appear to be obtained, when

the protecting metal formed from

1-150 to 1-200 of the surface.

Now, although these experiments

are valuable, so far as they demon

strate the theory of electro-chemical

agencies, it seems to be impossible in

practice to provide against the va

rious contingencies, to which ships

are liable, under different circum

stances. For instance,—an increased

temperature (which in all cases pro

motes chemical action) must render

the destruction of copper- sheeting of

vessels much greater in the tropical

seas, than in temperate latitudes ;

and, in the game latitude, more active

in summerthan in winter. The quan

tity of alkaline and earthy matter, in

suspension, in sea-water, is also very

different in different siluations. The

harbours or coasts in the vicinity of

the primitive class of rocks, being

far less liable to produce this depo

sition of alkaline matter on a ship's

copper, than the sea- water of bays or

harbours adjacent to the calcareous

varieties of strata. Whether a ship

be at anchor in still water, or in a

current, appears also to have a sen

sible influence, as might be expected,

on the deposition of earthy matter

on her copper sheeting. But the

point which chiefly influences both the

preservation of the copper, and the

deposit of earthy matter, is the ship's

motion through the water. For in

addition to corrosion, or waste of

copper arising from mechanical fric

tion, the chemical agency is always

much greater when a ship is under

sail, owing to the connecting medium

of electricity being more perfectly

maintained, than when a ship is in

still water. Under all these modi

fications, therefore, it seems to be

impossible to assign anything like an

exact proportion, which the surface

of the protecting ban should bear

to that of the copper on the ship's

bottom. A comparative degree of

preservation is all that can be ex

pected ; notwithstanding the confi

dent manner in which the results of

this " discovery" of Sir Humphrey

Davy has been announced in certain

scientific journals.

PATENT FLOORING MACHINE.

A machine has recently been in

vented and patents obtained for if,

which at once performs all the vari

ous operations for converting rough

sawn boards into completely finished

flooring. It reduces the board to an

uniform breadth, planes it, cuts the

groove in the one side, and works

the feather or tongue on the other ;

it also removes the superfluous thick

ness from a sufficient portion of that

part of the board which is destined

to become the under side of the floor,

and even takes off a minute portion

of the arris, that the joinfeinay en-
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for witli morefaellity in laying them

down ; the whole being executed in

a superior manner, and, as may rea

dily be imagined, with much inure

accuracy than if performed by the

most skilful workman. Thin inge

nious machine is the invention of Air.

Malcolm Muir, of tho Glasgow Ve

neer Saw-mills, who has had it in

operation for some time. 1'hc idea

of such a machine, however, had also

occurred to Mr. William Thomson,

Cabinet-maker, in Fountainbridge,

Edinburgh, and both applied for a

patent at the same time, without the

one knowing of the other's applica

tion until officially informed of it,

and upon reference to the Lord Ad-

Tucate in the usual manner, the par

ties were called on to specify their

inventions for his Lordship's consi

deration, when, although differing in

one important particular, they were

yet found to be so much alike, that

they agreed to take the patent joint

ly, in name of both, and to share its

privileges. Each of the patentees has

an ample field for individual exertion

in the city to which he belongs, but

although a considerable portion of

the work has been performed by the

machine in Glasgow, it has not yet

been brought into operation in Edin

burgh, though, we understand, one

will be started there in the course

of two or three weeks. What con

stitutes the peculiar value of the in

vention is its executing to perfection

the most toilsome and slavish part of

the work of the house-carpenter, who

will thug, in future, be relieved from

the laborious task of working flooring

boards, at least in the vicinity of these

admirable machines.

PROCESS FOR PURIFYING HONEY.

The Jews of Moldavia, and the

Ukraine, prepare, without any ex-

peuse or trouble, and with common

honey, a sort of sugar which is solid

and an white us snow. This they

send to Dantzic, where the distillers

use it in making their liquor. The

process consists in exposing the

honey to frost, for three -weeks, in

some place where neither suu nor
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can reach it, and in a vessel

which is not a condtictor of caloric.

The honey is not congealed, but be

comes clear and hard, like sugar.

FLOWER POTS FOR ROOMS.

At at meeting of the Horticultural

Society, on the 6th inst. the secre

tary recommended the use of moss for

flower pots intended for the house or

transportation, being well adapted

for either purpose, on account of

their not being likely to dirt ; from

frequent maturing and decomposi

tion, it forms a fine pure vegetable

mould. The plan to be adopted, is

to put a cutting, or seed, into the pot,

ami press the mould down hard.

ACCOUNT OF Till. RATTLE SNAKE.

Mr. James Pierce, in his account

of the geology, scenery, &c. of the

counties of Newhaven and Lich-

field, has given the following inter

esting account of the Rattle Snake.

A young man having met with a large

and vigorous rattle snake, instead of

killing it with his long cart-whip, as

he could easily have done, amused

himself by provoking it, and gently

playing his whip around its body.

The irritated reptile made repeated

and vigorous leaps towards the young

man, coming nearer to him at every

effort; and, being teazed more and

more with the whip, at last threw

himself into the air, with such ener

gy, that when he descended, he

seemed scarcely to touch the ground ;

but instantly rebounding, executed a

succession of leaps, so rapid and so

great, that there was not the slightest

intermission, and he appeared to fly.

The young man betook himself to

a rapid flight ; but his dreadful pur

suer gained rapidly upon him, till

approaching a fence, he perceived

that he could not pass it before the

fangs of the snake would be hooked

in his flesh. As his only resource,

he turned, and by a fortunate throw

of his lash, by which he wound it com

pletely round the serpent's body, he

arrested bis progress and killed him.
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Mr. Pierce had a living rattle

snake two months in his possession,

ant) every day watched his manners.

Pie immediately killed birds, and

most small animals, when put into

his cage, hut did not eat them. He

permitted a flTad, however, to remain

weeks with him unmolested, and al

lowed it to leap upon his body and sit

upon his head. When lie opened

his mouth, his fangs were not visible

unless he was provoked ; at other

times they were covered with a mem

brane like a scabbard, only they

were drawn back, so that the sheath

ing membrane formed only a slight

protuberaucc on each side of the up

per jaw. If irritated, he flattened

Ids head, threw it back, opened his

mouth wide, and instantly the fatal

fangs were shot out of their sheaths,

like a spring dagger, and be darted

upon his object. After his death,

Mr. Pierce examined his fangs:

they were shaped like a sickle; a

duct led from the reservoir of poison

at the bottom of the tooth, quite

through its whole length, and termi

nated just by the point, which was

exceedingly sharp. Thus the fang

is darted out at the will of theanimal ;

it makes the puncture at the instant,

and simultaneously the poison flows

through the duct, and is deposited in

the rery bottom of the wound. As

tills rarely fails to touch a blood-ves

sel, the venom is thus instantly issued

into the system, and without delay

commences the march of death

through every vein and artery.

YEAST AS A MANURE.

It is not generally known that

yeast is one of the most powerful

manures in existence. Some experi

ments have been tried with grass-

plots and different culinary vege

tables, from which it appears, that a

small quantity of yeast, after it has

become putrid and useless to the

brewer or biker, will effect wonders

when mixed with water and applied

to plants as liquid manure. The only
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danger seems to be in making it too

rich. We would recommend such of

our readers as have leisure and op

portunity, to try it on pines, vines,

the brassica family, especially .caiij

liflowers, the potato, as a pieklejor

wheat and other seeds, and for wa

tering new-sown turnips, and similar

oleaginous seeds. Gardener's Ma

gazine.

ANSWER TO INQUIRY.

Thieves' finegar. ____

Rue, wormwood, sage, lavender,

rosemary, mint, of each, a handful ;

Vinegar, one gallon. Put all inti»

a jar covered with paste, let it stand

within the warmth of a fire, to infuse,

for eight days, then strain off, and

to every quart, put $ of an ounce

of camphor, dissolved.

Probatum est.
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Go, wondrous creature! mount whore Science guides,

(HI, measure earth, weigh air, and state the tides ;

Jnuruct the planets in what or!** to run,

Correct old Time, and regulate the Sun.

Pope"* /•'.••- OH Man.

THE COLISEUM, REGENT'S PARK.

 

The exterior of this building has

been for some time finished, and the

more important part of the work,

the panting-, lias been proceeding

with great rapidity. It is now in a

very forward state. The whole of

the outline is executed, and a

jrreat part of the colouring is com

pleted. Quite enough is already

apparent, to justify the belief that

the view will be at onre the most

itriking and carious that has ever

vet been exhibited. At present,

the only means of ascending is by a

temporary apparatus, which takes

the spectator to the top of the build

ing. Suspended there, in somrthitjg

like the car of a balloon, only with

VOL. VI.

the more comfortable reliance of se

veral stout ropes, the view presents

itself to great advantage. The

clFect is exactly similar to that pro

duced by looking from the top of St.

Paul's, with this difference—that iu

the Coliseum you may command a

constantly clear atmosphere, and are

spared the labour of mounting the

never-ending stairs which the enter

prising cockneys, who condemn them

selves to ascend the heights of the

metropolitan church, are obliged to

tread. The drawing is executed with

a degree of precision far beyond any

thing th;it has yet .hfeft reached by

panoramas, excellent as they are.

By a contrivance invented by Mr.
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Hurnor, the most exact geometrical

results have been obtained through

out the picture ; and to such an ex

tent has this accuracy been carried,

that the most minute objects to which

the range of the view extends may be

discerned by the naked eye, and sa

tisfactorily identified by means of

glasses. The painting, regarded

merely as a work of art, is also of a

very high character. The effects of

tight and air are preserved so admi

rably, as to keep up the illusive idea

of distance in a manner which is per

fectly astonishing. Even at this

moment, unfinished as the picture is,

the spectator finds it difficult, after

he has looked at it for a short time, to

believe that his eyes arc fixed on a

plain surface.

As the object of the exhibition,

when completed, will be to give, in

the first place, an exact notion of

the scene which this immense city and

the surrounding country present

when viewed from the highest gal

lery of St. Paul's, the panorama can,

of course, only be well 6een from a

central position near the vaulted

ceiling. The projector has invented

a contrivance for this purpose, which

will not only effectually accomplish

this object, but will be new and

pleasing in an extraordinary degree.

The visitors enter a chamber on the

floor, or terre plcin of the building,

which will be fitted up so as to resem

ble, in shape and character, the

dome of St. Paul's. It will be fur

nished with various objects suffi

ciently amusing to excite the curi

osity of the company for a few mo

ments. In the mean time, by a strong

mechanical power, and by a move

ment wholly imperceptible, the spec

tator will be raised to a proper ele

vation for viewing the painting.

The novelty and surprise which this'

must produce in the minds of per

sons who a few moments before were

sitting in a carriage, or sauntering

in the park, can hardly be imagined,

and cannot fail to add to the attrac

tion and interest which the Panorama

is, of itself, well calculated to excite.

The gardens by which the build

ing is to be surrounded, will be

scarcely inferior, in ingenuity and

novelty, to that part of the exhibi

tion which has just been described.

The enclosure, in which the building

stands, is rather a limited space, am)

appeared, when it was begun, little

more than large enough to isolate the

edifice from the roads and streets by

which it is surronnded. Mr. Humor

has, however, so contrived to vnry

the surface, by excavating it in some

parts, and heaping up banks in

others, as to increase the actual ex

tent to an astonishing degree. Trres

of the height of twenty feet are

growing in perfect vigour and luxu

riance upon banks, which, at Christ

mas last , consisted of bare and loose

earth. A close, and even green

sward, covers the space on either

side of the building, and shrubs of

great variety and beauty, some of

which are indigenous, and others are

exotics, are planted thickly about.

The disposition of the grounds is

now only in progress, hut their lead

ing features will be presented in the

following order:—The spectator is

conducted, by means of a covered

way, from the place at which he

ascended to a scene in the open air,

which forms a striking contrast to

the multitudinous expanse he has

just been contemplating. He finds

himself in a valley, surrounded by

rocks, and planted with alpine trees

and shrubs, disposed in a wild and

picturesque manner. A cascade

pours from the highest oratr, and

then streams through the lower

masses of rock. A Swiss cottage

is placed here to keep up the idea

which the other parts of the scene

excite. The outlet from this glen is

by means of a subterranean passage,

which opens upon an extensive and

beautiful conservatory, filled with

choice plants, so disposed as to blend

with the higher trees on the banks,

and effectually to intercept the view

of the building, large and lofty as it

is. The notion of space and ex

tent which a conservatory is calcu

lated to create is increased by a

grotto at the end, and by a peculiar

distribution of light. A gentle

ascent leads back again to the en

trance of the building, and termi

nates this picturesque frame-work to

the most stupendous picture of a me

tropolis that has ever yet been exhi
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bitcd. A grove of lofty trees—the

niofs of which by a contrivance

which almost revives the hanging

gardens of Babylon, are little lower

than the top ot' the outer wall—ef

fectually shuts out every object that

does not belong to this enchanted

spot.

Such is tin1 Coliseum as it is, and

aa it is intended to be when finished.

What has already been done is the

best earnest for the completion of

i ;if design, and it promises to unite,

with a really important national ob

ject, some of the most delightful

productions of art, and an exhibition

of a perfectly novel character.

It has been supposed that this un

dertaking was the work of several

artists, and that it has been support

ed by a sort of Joint Stock Com

pany. We are glad to be able to

state that both these notions are in

correct. The whole of the plan and

execution, the drawing, the build

ing and the i>ardens, have been per

formed by Air. Hornor, and he will

be intitle'd, as well to the emolu

ments which may be expected from

this curious exhibition, as to the re

putation which it must confer on

him.

We have heard that Mr. Hornor

has been offered ten thousand

pounds for the net proceeds of the

tirst year's exhibition, and that this

offer has been rejected, as falling far

short of what is confidently expected

to be realized.

To the Editor of tha AfeeAanuV Afagaetotf.

MECHANICS' INSTITUTIONS.

We have the pleasure to lay before

our readers the subjoined copv of a

letter which we have received from

Mr. Moss, the honorary Secretary

of the Bath Mechanics' Institution :

and, as the London and Devonport

Mechanics' Institutions have adopted

a similar line of proceeding, we feel

confident, that this praiseworthy ex

ample will be followed by every other

Mechanics' Institution throughout

the empire.

Sir,—By request of the committee,

I transmit a copy of a regulation

unanimously agreed to. at the gene

ral annual meeting of the members

of this Institution, on Monday, the

3rd hist, and they will feel oblig-ecl

by your publication of it, in the Me

chanics' Magazine, as early as con

venient.

I am, Sir,

Your very obedient Servant,

PHIN. Moss, Hon. Sec.

Bath Mechanics' Instit. July 19, 1826.

" Resolved, that members of any

Mechanics' Institution, be admitted

to the IJalh Mechanics' Institution,

as visitors, whenever the Librarian

is in attendance, by producing their

subscription tickets.

ROTARY BTBAM ENGINE.

Mr. Lemuel Wellman Wright, the

inventor of the pin machine, has re

cently obtained a patent for improve

ments in the construction of steam-

engines.

This patent is stated to be supple

mentary to one obtained in 1817, in

the name of Poole, for improvements

in steam-engines, communicated by

a foreigner residing abroad. The

steam engine described in the speci

fication of this patent, is of the rotary

kind, and consists of a flat hollow

cylinder, placed vertically, within

which, another concentric cylinder

is made to revolve on an axis, by

square valves or flaps, which are fas

tened to it by close-jointed hinges, and

open from it at right angles, so as to

occupy the space between it and the

external cylinder, during about three-

fourths of its revolution, and which

are gradually closed in succession by

an inclined plane, that projects in

ternally from the rim of the external

cylinder, extends about a fourth of

its circuit, and comes close to the re

volving cylinder at one end, where it

forms a stop-piece, that fills up the

interval at that part between the two

cylinders ; beyond which stop, the

pipe enters into the external cylin

der, that conveys the steam to it,

while the eduction pipe, that carries

off the steam to the condenser, pas

ses out near the extremity of the in

clined plane. The flaps, when closed,,

lie in hollows, made to fit them, in the

rim of the revolving cylinder, and

have flat pieces of brass placed on

« 2
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studs near tlieir edges, which being

pressed outward by.sprhigs, that lie

heliind them, form' ivh.it may be cal

led it metallic stuffiug, at three of

their sides, while the other side is

closed by the accurate fitting of the

hinge, so as altogether to prevent

the steam passing through between

the valves and the cylinders in any

part. The passage between the re

volving cylinder and the stop, is made

steam-tight by a thick piece of brass,

that fits close to the rim of the first,

and is received into a cavity of the

latter, in which, springs are enclosed

that press it out towards this cy

linder; and the two cylinders are

made to fit steam-tight at their cir

cles of contact, by two flat brass

rings, one of which is fastened to

each side of the revolving cylinder,

by screws inserted through slots,

which admit of its being moved out

wards towards the fixed cylinder,

and, being divided into two pieces

across its diameter, fiat wedges,

which are pressed by springs into the

lines of its junction, from the side

next the axle, tend always to press it

<mtn-nrds against the inner rim of the

external fixed cylinder, and keep the

steam from passing by it, notwith

standing its gradual wear. A plate

of steel or hard iron, which tits the

cavitv between the two cylinders, is

<h>scribed as being screwed against

the thickest end of the inclined plane,

at right angles to the sides of the cy

linder, and in the line of the radius,

whose use is not clearly explained,

and which, it appears to us, might be

omitted without any injury to the

effect.

The valves or flaps are made to

rise out of the cavities which contain

them, after they have passed the in

clined plane, by pieces that proceed

from their hinges, nearly at right an

gles to their backs, which point to

wards the angle when they are clo

sed, and which come in contact with

the roller, whose axis is fastened to

the side as a fixed cylinder, when the

Hap has completely passed the incli

ned plane ; which roller, by pressing

these angles backwards, obliges the

flaps to rise upwards across the an

nular cavity, between the two cylin

ders, and constitute thni opposition

to tlie steam, which causes the inter

nal one to revolve, and turn round

the machinery that is connected with

its axis.

The axle of the revolving cylinder

passes through brass closing boxes,

which makej oints impervious to steam .

by being made to fit conical rollers at

tached near to the ends of the axjc,

and which are further secured by

brass caps, which fit tight over them

and the parts of the axle which ex

tend beyond them.

Repertory of Patent Inventions.

OF OXYGEN.

This substance is an air, at, »s

chemists call aerial bodies, a gas. It

was discovered by Dr. Priestley, on

the 1st of August, 1774. It mav bo

obtained by heating Itlack oxide of

maturane&e, in an iron bottle fitted

with a long iron tube. The extre

mity of the. tube i& plunged into u

trough of water, having a shelf a

little below the surface, on which

stands an inverted glass cylinder full

of water.

The open mouth of this cylinder is

brought over the extremity of the iron

tube. As soon as the manganese is red

hot, air issues from the extremity «f

the tube, and gradually fills the glass

vessel, displacing the «-ater. In this

way, any quantity of oxygen gas may

be procured. Red-lead, or red preci

pitate, may be substituted for Uie

manganese", but they do not yield s«

much oxygen. The salt called hy-

peroxymuriate of potash, may also be

used, and it yields a very great pro

portion of pure oxygen. Oxygen

gas may also.be obtained, by putting;

the manganese, in powder, into a

glass retort, A,
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and pouring on it, as much sulphuric

acid, as will make it iuto a tliin paste.

The heat of a lamp, B, being applied

tii the retort, while its beak is plung

ed into the water trough, C, the gas

is disengaged in considerable quan

tity, and will pass into the inverted

glass cylinder, D.

This gas was called, by the disco

verer, depkloglsticatcdair ; Schecle,

who likewise discovered it, called it

empyrial air ; Condorcet gave it the

name of vital air ; and at last, La

voisier, from an hypothesis respecting

the formation of acids, distinguished

it by the appellation of oxygen gas,

which it now bears.

Oxygen gas possesses the mecha

nical properties of common air. It is

colourless, invisible, and capable

of indefinite expansion and compres

sion.

Combustibles burn in it better and

brighter than in common air. Ani

mals can breathe it longer than com

mon air without suffocation.

It has been ascertained that one-

fifth of the air of the atmosphere, is

oxygen gas, and that when this por

tion is abstracted, the air can neither

support combustion nor animal life.

When substances are burnt in oxy-

geij gas or air, or when animals

breathe them, a portion of the oxy

gen always disappears, and, in some

cases, even the whole of it.

It specific gravity, according to

Kirwan, is T103 ; according to Davy,

M27 ; according to Fourcroy, Vau-

quelin, and Seguin, 1*087; accord

ing to Saussure, Junior, T114 ; that

ofair being 1000. At the tempera-

tare of 60*, and when the barometer

stands at 30 inches, 1000 cubic in

ches of common air weigh, very near

ly, 30-5 grains, troy ; 100 cubic in

ches of oxygen, in the same tempera

ture and pressure, weigh, according

to these results, 33 grains, 34'37

grains, 33" 15 grains, and 33-97

grains, troy.

It is not sensibly absorbed by wa

ter. 103 cubic inches of water,

freed from air by boiling, absorbs

355 inches of this gas, according to

the experiments of Dr. Henry.

Oxygen is capable of combining

with a great number of bodies, or it

has an affinity for them, and forms,

compounds with them.

WOODEN PENDULUM.

Gentlemen,—In the Mechanics'

Magazine, volume fifth, page 375,

there is an inaccuracy in the quota

tion from article 1, of the Annals of

Philosophy, March 1826. Wooden,

Pendulum.

The remark should run thus. A

rod of heavy wood, is, in point of ac

curacy, inferior to one made of

light.

I remain, Gentlemen,

Your obedient Servant,

MakkBbaupov.

Bushey Heath, near Stanmore, July 29, 1026*.

We have given insertion to the

preceding in this place, as beiug

much more likely to command the re

quisite degree of attention for the

correction of an important error, than

would result from any notification

we might offer in our ' Address to

Correspondents .' We feel much obli

ged to Colonel Be&ufoy for this com

munication.—Editor. ,

MACHINE AND ENGINE. . .,.

The term Machine, is now vul

garly given to a great variety of sub

jects, which have very little analogy

by which they can be classed, with

propriety, under any one name. We

say a travelling machine, a bathing

machine, a copying machine, a

threshing machine, an electrical ma

chine, &c. &c. The only circum

stance in which all these agree, seems

to be, that their construction is more

complex and artificial than the uten

sils, tools, or instruments, which offer

themselves to the first thoughts of

uncultivated people. They arc more

artificial than the common cart, the

bathing tub, or the flail. In the lan

guage of ancient Athens and Rome,

the term was applied to every tool by

which hard labour of any kind was

performed ; but in the language of

modern Europe, it seems restricted
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cither to such tools or instruments

;ts are employed for executing some

philosophical purpose, or of which

the construction employs the simple

mechanical powers in a conspicuous

manner, in which their operation and

energy engage the attention. An

electrical machine, a centrifugal ma

chine, are of the first class ; a thresh

ing machine, a fire machine, are of

the other class. It is nearly synony

mous, in our language, with kmii s b ;

a term altogether modern, and, in

some measure, honourable, being

bestowed only, or chiefly, on contri

vances for executing work, in which

ingenuity and mechanical skill are

manifest. Perhaps, indeed, the term

Engine is limited, by careful writers,

to machines of considerable magni

tude, or, at least, of considerable art

and contrivance. We say, with pro

priety, steam-engine, fire-engine,

plating-engine, boring-engine ; and

a dividing-machine, a copying-ma

chine, &c. Either of these terms,

machine or engine, are applied with

impropriety to contrivances in which

some piece of work is not executed on

materials which are then said to be

manufactured. A travelling or ba

thing machine is surely a vulgarism.

A machine or engine is, therefore, a

tool ; but of complicated construc

tion, peculiarly fitted for expediting

labour, or for performing it according

to certain invariable principles : and

we should add, that the dependence

of its efficacy on mechanical princi

ples, must be apparent and even con

spicuous. The contrivance and erec

tion of such works, constitute the

profession of the engineer ; a profes

sion which ought by no means to be

confounded with that ofthe mechanic,

the artizan, or manufacturer.

RADIATION OP HBAT.
 

Scheele was the first chemist to

notice the fact of heat radiating from

all bodies, and since his time many

curious experiments have been made

on the subject. The above figure

represents the apparatus first em

ployed by professor Pictet, ofGeneva,

for the purpose of shewing that heat

may be reflected and concentrated

like light. Two concave mirrors,

A A, are placed some yards apart. A

ball, about two inches in diameter,

heated, but not so as to be lu-

minuus, or any other hot body, is

placed in the focus E of one mirror,

and one bulb of a differential ther

mometer is placed in the focus E* of

the other, the other bulb of the ther

mometer being betwixt E aud E'.

The rays of heat proceeding from the

ball E, in the direction Q E, to the

first mirror, are reflected from it in

the straight lines A A, Q R, F F, to

the other mirror, and thence they are

converged on the bulb of the thermo

meter at the second focus E' ; so that

this bulb is healed to a considerable

degree higher than the other bulb of

the thermometer, which is much

nearer than it to the heated body.

If a ball of snow, however, or any

other cold body, be substituted for
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the heated ball, the thermometer is

found tu sink from the reflected cold

as it rises from the reflected heat.

This latter very curious circum

stance has ln-i'ii explained, by sup

posing all bodies radiate caloric ; and

when the temperature of the ther

mometer is the same as the surround

ing bodies, it receives as much heat

as it emits, and thus remains sta

tionary. But a body with ii lower

temperature takes more heat than it

receives, and its temperature rises

while the temperature of all other

bullies fulls. The mirrors make the

interchange of rays between the cold

body more intense than the inter

change between any other of the

neighbouring bodies, and thus the

thermometer falls. We are disposed

to regard this as a very incomplete

aud insufficient explanation ; but not

having a better to offer, we must

leave its elucidation to the ingenuity

of our readers. We may remark,

however, that it is curious to see the

fact, stated in this experiment,

brought to prove heat a substance,

because it follows the same laws as

light, when it is not yet established

that light is a substance, and when

it wants one element, which is quite

essential to the idea of a substance,

viz. FORJU.

TENDENCY OF BALLOONS TO BURST.

Sir,—I have abstained from re

plying to the answer with which

" Colin,"in your 150th number, has

favoured me,'" on the Tendency of

Balloons to burst, or expand as they

ascend," because I had hoped that

some other-Correspondent would have

taken up the subject in your number

of the last week, but, as that has not

been the case, 1 beg to revive the

question, by asking " Colin," whe

ther he means to say that the gas in

question, is not an elastic fluid ? for he

asserts what appears fully to amount

to that ; when he says, " that the gas

counteracts the exterior pressure,

merely by its density, which is equal

to that of the atmosphere"—And

again, " the gas in question, has no

{•ndency to expansion, unlesi a

quantum of heat is introduced, great

ly above that which i - present in its

ordinary state." 1 shall, Sir, merely

for th« present, observe, that I con

ceive a body to possess more or less

density, in proportion as its weight

is greater or less than its bulk, [f

then the gas in a balloon is of the

same densitv, (that is, bulk for

bulk, weighs the same as the at

mospheric air,) how is it, I beg ta

ask, that the balloon ascends ? I con

ceive that a balloon ascends in the

air for the same reason that it wouM

in water, viz. because two columns of

water or air being given, and the

balloon being of less density than the

water, and occupying a part of one

of them, the heavier column will ex

ert the greater power, and the bal

loon must, reasonably, move in the

direction in which the least resist

ance is offered to it, viz. upwards.

I am, Sir,

Your obedient Servant,

INDICATOR.

July 31, !826.

PASTING OP MAPS ON CLOTH.

Sir,—I shall be much obliged if

any of your Correspondents will in

form me what is the best method of

pasting maps upon cloth, so as to

adhere to every part thereof, and be

free from air cockles. 1 have tried

several ways, but cannot succeed

well with large maps.

A SUBSCRIBER.

2nd of August, 1826.

GAS PIPES.

Sir,—[ wish to communicate to the

public, through the medium of the

Mechanics' Magazine, an idea which

has suggested itself to me, of an im

provement which may 'be made in

gas-pipes.

I have observed, that whatever

attention may be paid to the puri

fying of gas previously to its being

introduced into our houses, the pu

rification is not sufficiently effected

to prevent th* ceilings of the rooms
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flora 'becoming blackened. Tliis I

prijicipally attribute to the rough in.

terior surface of the pipes collecting

the impurities, however small, which

pass into the pipes, and allowing the

impurities, so deposited, to accumu

late. To remedy this, I propose that ,

the pipes be bored so as to form a po

lished surface, and that where 'lie

larger and smaller pipes are attached.

I would advise the introduction, it>f .

the double llaucli, thus

 

in order to obtain a free passage for

the gas.

I once mentioned the subject to an

eminent engineer, who is connected

with some of the principal gas works

in the kingdom ; but he was of opi

nion, that its adoption would be too

expensive. That there would be a

somewhat greater expense at the

onset, is undeniable ; but it would

not amount to so much as would ren

der it an object of importance. For

the whole process of boring can be

effected by steam-power ; and, by be

ing bored, I conceive that the pipes

may be made of less diameter, which

will save a more than sufficient quan

tity of gas, to compensate for the

extra expense.

I am, &c.

J. S. L.

Grantham, August' 2, 1826.

LAPIS CALAM1NARIS.

Sir,—You will much oblige a con

stant reader, by your insertion in

your next number, of a method (if

any there be) of dissolving Lapis

Calaminaris, or Calamine Stoue. It

is the stony part which is found so

difficult to dissolve. The writer has

been obliged, after several vain at

tempts, to conclude it to be indissolu

ble.

I am, Sir,

Yours obliged,

A.B.

Catherine Street, Saturn,

INVENTION OF STEAM-NAVIGATION.

In a letter from a Spaniard,

named Navarcte, to Baron Von

Zach, the writer boldly asserts that

the honour of the invention of

steam-boats belongs neither to Eng

land, France, nor America, but to

his own country. In favour of this*

claim he adduces the following fact :

So far back as the year 1543, Blasco

de Loyola, a Spaniard, made propo

sals to the Emperor, Charles V. and

his son Philip, tobuild a vessel which,

should be impelled by steam. ' The

documents in proof of this fact are

still preserved in the Archives of Si*

maucas. Blasco de Loyola had

enemies; the emperor seems not to

have been aware of the importance

of his invention, and it was anon

forgotten. The support and diffu

sion of great inventions, which >

form, as it were, steps in civilization

of the human race, must proceed'-,

from nations themselves. It is not

surprising that at a time when

Charles V. was extinguishing the

last spark of civil liberty in Spain,

an invention which can only be ap

preciated by industrious, wealthy,

and free citizens, should sink into"

oblivion. - ■ ..Mo!

. . *

Mr. Daniell's hygrometer for as

certaining the dew-point, or the

temperature at which air deposit*

moisture, is the first instrument

which has given precision to thie

HYGROMETER.
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branch' of philosophy. It is, how- iUelf five ihis air-pump a decided

 

ever, extremely complex, and re

quires manipulation, which is a

he*ry objection to any instrument.

It admits a double simplification :

1st. Let the bulb of the thermo

meter be inserted in a dark L'lass

buttle of sethcr, and let the surface

of this bottle be the surface of de

position.

j

•

Sndly. Instead of pouring out

aether upon a bulb to cool it, let the

baltle of tether itself cool by merely

taking- out the stopple, so as to allow

its evaporation. The instrument

will take any form, nearly as here re

presented.

I would suggest to meteorologists

the necessity of an instrument to

show the rate of evaporation at any

given time. Mr. Daniell takes for

panted, when the temperature is the

*»trie, and the dew-point the same,

that the bottle of aether would always

cool to the dew-point, in the same

time measured by a stop-watch. This

is !>y no means certain. E. F. B.—

Philosophical Magazine.
•••I*

1IR-PUMP WITHOUT ARTIFICIAL

VALVES.

We extract from the Edinburgh

Naa Philosophical Journal the

following account of an air-pump

without artificial valves, by W.

Ritchie, A. M., rector of the Tain

Academy.

In the common construction of the

air-purap the valves arc very liable

to be deranged, the repairing of

which is attended with much trouble

and expense. In the following- con

struction no such derangement can

possibly take place, which must of

advantage.

 

Tlie machine consists of a barrel

shut at the lower end, and having a

small aperture at (I, forming a free

communication with the receiver F ;

thu piston, D, is solid, and stuffed in

the usual way. The pistou rod

works in a small stuffingrbox at A,

so as to render it completely air

tight. There is a small aperture at

E, iu the top of the barrel, to allow

tin' air to make its escape when the

piston is raised. This air-pump

may be worked in the usual way, or

by the method of continued motion.

In commencing the exhaustion of the

receiver, the piston is supposed to

be below the small aperture at C.

The piston is then raised, and the

air which occupied the barrel is forced

out through the aperture at E.

The point of one of the fingers is

applied to the perforation, in the

same manner as in playing the Ger

man flute. The air easily passes by

the finger, which, when the piston

begins to descend, shuts the opening,

and completely prevents the entrance

of the external air. The piston is

again forced down below the open

ing, C, the air in the receiver rushes

into the barrel, and is again expelled

by the ascending piston. Since the

air in the receiver has no valve to

open by its elasticity, it is obvious

that there is no limit to the degree

of exhaustion, iis in the common

construction.
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CAKHU RETTED HYDROOKN GAS.

Tin' following is nil :u'cniint of

tho effects produced upon Sir Hum

phrey Davy bv the inspiration of

ciirburetted hydrogen gas.

He introduced into a silk bug four

quarts of this gas nearly pure,

which had been carefully produced

from the decomposition of water by

charcoal, an hour before the experi

ment, and which had a very strong

and disagreeable smell. "After a

forced exhaustion of my lungs," says

he, '* the nose being accurately

closed, I made three inspirations and

expirations of the gas. The first

inspiration produced a sort of numb

ness and loss of feeling in the chest

and about the pectoral muscles.

After the second inspiration I lost

all power of perceiving external

things, and had no distinct sensa

tion, except a terrible oppression on

the chest ; during the third inspira

tion this feeling disappeared. I

seemed sinking into annihilation, and

had just power enough to drop the

mouth-piece from my unclosed lips.

A short interval must have elapsed,

during which I respired common air

before the objects abuut me were

distinguishable. On recollecting

myself, I faintly articulated ' I do

not think I shall die.' Putting my

finger to the wrist, I found my pulse

thread-like, and beating with ex

cessive quickness. In less than a

minute 1 was able to walk ; and the

painful oppression on the chest di

rected mc to the open air. After mak

ing a few steps, which carried me to

the garden, my head became giddy,

my knees trembled, and 1 had just

sufficient voluntary power to throw

myself on the jjrass. Here the pain

ful feeling of the chest increased

with such violence as to threaten

suffocation. At this moment, 1 asked

for some nitrous oxide, which Mr.

Dyer brought me, a mixture of oxy

gen and nitrous oxide, which I

breathed for a minute, and believed

myself relieved. In five minutes, the

painful feelings began gradually to

diminish. In an hour they had

nearly disappeared, and I felt only

excessive weakness and a slight

swimming of the head. My voice

was very feeble and indistinct : this

was about two o'clock in the after

noon. I afterwards walked slowly

for about half an hour; and on im

return was so much stronger and

better, as to believe that the effects

of the gas had disappeared, though

my pulse was lsJO, and very feeble,

I continued without pain nearly

three quarters of an hour, when the

giddiness returned with such vio

lence as to oblige me to lie on the

bed ; it was accompanied with nau

sea, loss of memory, and deficient

sensation. In about an hour and a

half, the giddiness went off, and was

succeeded by an excruciating pain iu

the forehead, and between the eyes,

with transient paius in the chest and

extremities. Towards night theae

affections gradually diminished ; at

ten no disagreeable fccliug remained,

except weakness. I slept sound,

and woke iu the morning very feeble

and very hungry. I have," adds Sir

H. Davy, " been minute in the ac

count of this experiment, because it

proves that carburetted hydrogen

acts as a sedative ; i. e. that it pro

duces diminution uf vital action, and

debility without previously exciting.

There is every reason to believe, that

if I had taken four or five inspira

tions, instead of three, they would

have destroyed life immediately,

without producing any painful sen

sation."

UNITED KINGDOM STEAM PACKET.

This stupendous vessel measures

on deck 175 feet long, by 45 feet G

inches wide. Her paddles are above

20 feet in diameter, and she has two

engines of 100 horse power each ;

she is frigate built, and has a spar

deck above the main deck, which has

a large opeu area in the centre, sur

rounded by iron balustrades. You

descend to the main-deck by a flight

of steps on either side, and find the

bottom of this commodious area en

vironed by a range of elegant sleep

ing apartments, containing ample

room, and every requisite for dress

ing, &c. and peculiarly adapted for

summer travelling.
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"From this is the entrance to the

•saloon, which is situated under the

quarter-deck, and is a spacious apart-

iinMii. whose dazzling splendour ri

vals the ideas we are wont to form of

the domes of eastern luxury. It is

supported on each side by Corin

thian pillars of highly-polished satin-

wood, and in the middle by a range

of brass pillars of the same order ; it

measures forty-six feet long, and

tnirty broad. Ten beautiful mirrors,

ranged on nil sides, shed on the sur

rounding objects, like the dancing

light of an eternal sunbeam, their

glittering and. reflective rays. Three

Tanges of tables, extended length

ways, atford sufficient accommoda-

tnm for 130 persons to dine at once.

Handsome sofas, and chairs of a very

fashionable pattern, white the most

useful, are not the least ornamental

part of the furniture of.the saloon.

At one end of the middle table is

the fire-place, wherein is an elegant

ly-mounted grate, with appurtenan

ces, the mantel-piece of which is

surmounted by a superb mirror ; and,

at the other end, a capacious side

board of the finest mahogany, with

fluted silk fronts. In the ce'ntre of

the middle range of tables, imme

diately under a large circular sky

light, is an oval aperture, four feet

by three in diameter. It is covered

by plate-glass, and admits light into

the sleeping room, which is below.

The saloon is hung with crimson

damask curtains ; and besides the

sky-light, it is lighted from the stern,

an'd six other windows, three on each

side : it has also windows which look

out at the main-deck, making, in all,

sixteen in number.

Immediately below this apartment

is a spacious sleeping room for gen

tlemen ; it is curtained with blue

damask, and fitted up with much

1 nr.tr. As before observed, the light

is admitted by an oval aperture at

the top ; around the sides of which are

ranged plate-glass reflectors, which

give a thousand magic localities to

surrounding objects: and what at

present seems to excite the particular

attention of visitors, is a large glass

globe containing gold-coloured fishes,

resting on (he plate-glass at the top,

and vase* of roses placed around its

edge, which become represented to

the spectator below, like a miniature

sea of transparent brightness, be

spangled by a thousand little shining

inhabitants, flitting through its wa

ters, and which seem to flow through

an endless paradise of flower*. A

flight of steps, guarded by brass ba

lustrades, at one end ot the room,

leads to the saloon, and at the other

end, an ascent of eight steps com

municates with the main-deck. '

From the main-deck a flight of

steps, of easy descent, conducts to

the ladies' apartment, which is most

superbly and tastefully arranged, and

affords every convenience which lux

ury could invent, or the most luxu

rious require. It is curtained with

crimson damask ; and the chairs, as

well as the sofas which surround it,

are covered with the same material,

It is supported on each side bv Ionic

pillars, and is furnished with two

large plate-glass mirrors, rich Brus

sels carpets, &c. so that the whole

apartment, from the elegance of its

ornaments, and the richness of the

gilding, its convenience and seclusion,

seems more to resemble some fabled

bower, pictured by the fairy fingers

of romance, than the cabin of a steam

boat. And one thing more must be

observed respecting it, namely, its

being placed so near the centre of

the vessel, that the motion at sea

will be scarcely perceptible.

There is also a fore sleeping cabin,

comprising six apartments of dif

ferent sizes, containing from two to

ten beds each, for the convenience

of families ; also a small steerage,

fitted up with fourteen beds and bed

ding, nearly as good as the rest. The

total number of beds in the vessel are

170.

The kitchen also displays consi

derable ingenuity in the construction

and arrangement of its various con

veniences, and, we are informed, is

to be placed under the direction of

two French cooks. Surely, " the

pride of luxury can no farther go."

To sum up the whole, without fear

of contradiction, it may be asserted,

that no vessel, equally well contrived

for the accommodation of its expected

inmates, has been ever seen since the

days of Noah. •
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We cannot, however, quit the sub

ject, without informing1 the public to

whom they are indebted for thus ad

ministering' so largely to their plea

sure and comfort, in travelling be

tween the capitals of Great Britain,

for which purpose this packet is des

tined. The proprietors, we believe,

are chiefly those who established the

communication, by steam, between

the Clyde and Liverpool, and are

owners of those fine vessels, the Ma

jestic and City of Glasgow. The

builders, who have the credit of pro

ducing a vessel of the most symmetri

cal proportions, are Messrs. Robert

Steele and Son, of Greenock ; the en

gines are the work of David Napier,

Esq. of Glasgow, whose ability and

success in the construction of steam

machinery are well known ; and the

furniture and decorative parts of the

interior have been furnished by Mr.

Cameron, cabinet-maker, of Ored-

nock, from drawings by Mr. James

Bannister, of Liverpool. To these

gentlemen, in their respective de

partments, the public will award no

ordinary praise, for this admirable

result of their taste and ingenuity.

Iri a few days, we understand, the

United Kingdom will be ready for

sea, when she will proceed round

the north of Scotland, under the

command of Captain James Oman,

late of the Majestic, whose qualifi

cations, as the most experienced and

successful commander of a steam

vessel in the country, render him

every way worthy of having so im

portant a charge confided to him.

When we consider, for a moment,

the vast difference between the ves

sel we have now described, and the

little cock-boat, comparatively,

which, under the name of the Comet,

first revolved its wheels adventur

ously on the Clyde, and was the pa

rent of the numerous European fa

mily of steam-packets, we feel no

small pride in contemplating the ra-

Skl approach to perfection, to which

Iritish capital and skill have con

ducted this invaluable improvement.

The Comet, if our memory serves

us aright, was not more than 2S feet

long, had an engine of three or four

horse power, and was built in 1811.

Fifteen years, therefore, each marked

by new adventurers, new improve

ments, and a wider range of opera- "

tion, have sufficed to bring steam

navigation to that pitch of perfec

tion, which we find concentrated uj

the United Kingdom. What further,

improvement it is destined to receive

in the mode of propulsion, it h im

possible to say ; but it is not likely;

that, in our day, a more superb ma

rine conveyance, for public accom

modation, will be constructed ; aud

in this respect, it may safely be added,

there is no reason left for regret.

Even the luxurious Sybarite, whose

repose was destroyed by the doubling,

of a rose leaf, would be bound to ac

knowledge, that here his desires had

obtained their full fruition. ."As

to the question of costs," as the

lawyers would say, we are unable to

answer it from authority, but if the

general opinion is to be trusted, the

first movements of the paddle wheels

of the United Kingdom, will carry

along with them a literally floating

capital, of little short of 40,O03{.

Ii.

ISINGLASS DISSOLVED IN ALCOHOL.

" Facts are stubborn things."

Sir,—B. W. in your 14Gth num

ber, page 87, has stated in hisat-

tempt " to correct an error," of

another Correspondent, in a former

number, that isinglass will not dis

solve in alcohol. , ,

If B. W. were to make the expe- ,

riment, he would find himself'in er

ror, as I have repeatedly dissolved

isinglass iu spirits of wiuc, or alco

hol, by placing the ingredients in a,

stoppered bottle, and immersing it in

boiling water.

I remain,

Your constant reader,

H. M. M.

nOBERTS SAFETY HOOD.

We are glad to observe, that there

is a prospect of Mr. Roberts obtain

ing from the French government a

degree of encouragement commen-

sttrate with the importance of his
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discovery ; although we cannot hut

regret, that the inventor should he

driven to seek in a foreign state, the

reward due to his talents. The

following extract of a letter which

has been received from him, dated

Paris, July 20th, will he gratifying

to our readers.

«' On the 12th of this month, the

Board of Health here expressed their

wish that I should make the experi

ment; and appointed several gen

tlemen to be present, at the head of

which was Monsieur D' Arcet, the

celebrated French chemist. The

place named for the purpose was an

ancient common sewer running along

a ditch, and on the spot where for

merly stood the prison of the Bastile,

which was destroyed during the Re

volution. It was the receptacle of

all the filth of this part of the city,

and had not been opened for 12 or 15

years past, owing to the impossibility

of getting any men to enter it to clear

it out ; one or two lives having been

lost,' one time, in the attempt, and

several animals having died instantly

on being thrown down. I descended,

and was followed by two men, who,

after advancing a few paces, without

a hood, called out they were suffo

cating, immediately retreated, and

left me to advance about 100 yards,

up to my middle in mud and filth.

After nailing up a tarpaulin, some

distance from the mouth of this tun

nel, and securing it by sand hags

sunk in the mud and slush, so as to

enable workmen to go in and clear

so far, which took me altogether

nearly an hour, I remounted without

having suffered any inconvenience

invselt", excepting from the filth,

'lliey placed a funnel over the en

trance, opened a communication with

this sewer further on, and consumed

the hydrogenous sulphuric* gas ge

nerated there, by means of a furnace

placed in the funnel. Monsieur l>'

Arret (the commissioner appointed

to make the report of the utility of

my invention, ami success of the ex

periment) assured ine of his utmost

satisfaction ; that he would make a

favourable report of the merits of

the invention ; and I may lie assured

of his protection to promote tl e

adoption of it. Since that dav (yeste: -

day), I descended again in another

part, still more infected, with the

same success and satisfaction, not

ouly to the officers appointed by Go

vernment to witness its effects, but

to the surrounding workmen, who

were confident, that when covered

with one of my hoods, thev would

be in no danger of their fives. I

am in a few days to undertake the

experiment against suffocation fnun

smoke, before the Commanding

Officer of the Corps of Firemen

(for they arc organized in this conn-

try as a military corps), of which I

will give you an account in my next ;

and 1 trust that I shall meet with

equal success, by giving equal satis

faction to the bv-standers."

ale. *

Tun liquor called ale, was origi

nally made of barley, malt, and yeast

alone. VVe are told by one of the

oldest English writers, on medical

subjects, (Andrew Boordc) that those

who put in any other ingredient .

" sophisticated the labour." " It is,"

he says, " the natural drink of an

Englishman ; but beer, on the other

hand, which is made of malt, hops.

and water, is the natural drink of a.

Dutchman, and, of late, is much used

in England, to the great detriment

of many Englishmen." There ax-t.

istcd, for a long time, a strong pre

judice against hops, which were

considered as " pernirious weeds ;"

but it is now generally admitted, that

they constitute the most valuable

ingredient in malt liquors. Inde

pendent of the flavour and tonic vir

tues which they Communicate, they

precipitate, by means of their asT,

tringent principle, the vegetable

mucilage, and thus remove from the .

beer the active principle of its fer

mentation : without hops, therefore,

we must cither drink our malt liquors

new and ropy, or old artd sour. There

are several varieties of ale, distin

guishable by their colour: when the.

malt is slenderly dried, the ale is

pale ; or brown when the mall is mure

roasted, or high dried.
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THIS is made from high-dried

malt, :ind differs from other malt li-

quorg in the proportions of its ingre

dients, and from the peculiar manner

in » hi. h it is manufactured. Much

has been said on the fraudulent

adulteration of this article ; and, I

am inclined to think, that these

statements have been exaggerated.

It iii, at all events, certain that such

adulteration!) are not carried on in

the cauldrons of the brewers, but in

the barrels of the publican. The

origin of beer called entire, is to 'be

thus explained:—Before the year

1730, the malt liquors generally used

in London, were ale, beer, and two

penny ; and it was customary to call

for a pint or tankard of half-and-

half ; that is, half of ale and half of

beer, half of ale and half of two

penny. In the course of time, it also

became the practice to call for a pint

or tankard of three threads, meaning,

one-third ale, beer, and two-penny ;

and thus the publican had the trouble

of going to three casks, and turning

three cocks, for a pint of liquor. To

avoid this inconvenience and waste,

a brewer, of the name of Harwood,

conceived the idea of making a liquor

that should partake of the same

united flavour of ale, beer, and two

penny. He did BO, and succeeded,

calling it entire, or entire butt, mean

ing, that it was drawn entirely from

one cask or butt ; and, as it was a

very hearty and nourishing liquor,

it obtained the name of porter.

Dr. Paris on Diet.

AN IMPROVED METHOD OF SEASON

ING TIMBER,

For which a Patent was granted,

to John Stephen Langton, of

Langton Juxta, Putney, Lin*

colnshire, Esq.

IN this method of seasoning tim

ber, the pieces of it are put into a

long, vertical, air-tight vessel or cy

linder, heated externally by steam,

or by a water bath, which latter may

be either brought to the proper tem

perature in tin- common method, or

by the use of steam. For either of

these methods, the vessel or cylinder

which holds the timber, must be en

closed in a second vessel, prepared so

as to contain whichever of the two

mediums is preferred for communi

cating the heat. The internal vessel

ig to rise a little above this enclosing

vessel, and is to be enclosed with a

cover, made air-tight, and fastened

down in any convenient manner ;

and in its centre is to be another

small lid, in which is to be lixed a

mercurial syphon gaug.e ; there in. ,

also to be " a screw" tixod in it, by

turning which, a communication nifty

lie made with the external air: when

the timber is to be removed, the top

of the external vessel is to be covered

with a flagged platform, on which

those who arc to put in and remove

the timber are to stand : and from

the part of the internal vessel which

rises above this platform, a pipe, fur

nished with a stop-cock, is to go off

side-ways, to a condensing vessel, be

low which is to be placed an air-tight

vessel, for the reception of the liquor

that runs from the condenser, and

communicating with it by a tube ;

from the top of this receiving vessel,

a pipe ascends to an air-pump, and

from its bottom another pipe goes to

a water-pump, to be used occasionally

when the vessel becomes filled with

water, which is known by a glass tube

fixed to its upper part, which bends

round at right angles, and enters into

it at its two extremities. The con

densing vessel is composed of a num

ber of vertical tubes, each having at

its top, outside, a tunnel, between

which and the tube, a narrow interval

is to be left for the passage of water,

which is to be conveyed by separate

pipes to the tunnels, an. I to be let

trickle down the outsides of the tubes,

to keep them cool. The tops of the

tubes may be made to communicate

with the main pipe, that leads from

the timber vessel, either by separate

pipes branching off from them, or

bv rows of lateral pipes, into each

of which, a certain number of the

vertical tubes are made to open. A

similar set of intermediate pipe*

should be fixed at the bottom of the

condenser, to form a communication

from the lower ends of the tubes to

the pipe that leads to the receiving

vessel.

The vessel or cylinder that holds

the timber, which ig thirtv feet, or
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more in length, may be made of se

veral lengths of cast iron, furnished

with Ranches, by which they may be

fastened together air-tight with

screws or nuts ; and when it is to be

exposed to steam alone, it should he

of socli strength, as to be enabled to

bear the external weight of 15 lb. to

the square inch ; but when a water-

bath is to be used, then the bottom

of the vessel should be strong enough

to bear a force of 30 lb. to the square

inch, and the top be of the strength

before-mentioned, and all the inter

mediate parts should be proportion-

ably stronger as they are closer to

the lower extremity. The bottom

of this vessel should also be fastened

down to the external vessel, so that,

if the latter be filled with water while

the former is empty, it may be pre

vented from rising from its place.

Small timber should be kept in the

vessel twelve hours, exposed to the

action of the air-pump and the heat,

before it is examined ; very large

timber will require a week to com

plete its dessication ; and that of

intermediate sires, a time between

the two periods, proportionate to its

dimensions. The mercurial syphon

gauge, at the top of the apparatus,

will regulate the heat to be applied

to the vessel, and also indicate when

the operation is perfected. When it

shows a depression of three inches of

the mercury, the heat of the bath, or

surrounding medium, is to be 130"

Fahrenheit ; when two inches, at

1*0* ; and when the mercury is de

pressed one inch, a heat of 112° is to

be applied ; but the heat in no case

is to exceed 200". When it is de

sired to be known whether the timber

be sufficiently exhausted of its juices,

the stop-cock of the pipe that goes

to the condenser, from the vessel that

contains the timber, is to be closed ;

and if, in hall" an hour afterwards,

no rise be observed in the mercury,

the operation may be concluded to

be completed.

M ETHOD OF PROCURING GOOD Y KAST.

Put four or five handfuls of hops

in a linen bag, place it in a large

pot,, and pour on it boiling water, or

make it boil for some time. Divide

the decoction into equal parts. The

first half is poured while hot into a

kneading trough, in which is a little

sour paste or dough. Add to it a lit

tle sugar, a few whites of eggs, well,

beaten, and a sufficient quantity of

wheat flour to form a paste of or

dinary consistence. Knead it well,

and cover it over. When the mass

is well risen, it may be used for the

purpose of fermenting the finest

wheat paste or dough, without any

fear that the bread, after baking,

will retain the least sourness, because

the acetic acid of the leaven has been

completely decomposed in the course

of the fermentation. It is probable

that this would not have been the

case without the sugar and the eggs.

To obtain a leaven which willanswer

for future batches, reserve a portion

of the dough, pour on it the second

half of the decoction of hops, pre

viously heated, and add the same

quantity of sugar, white of eggs, and

flour as before ; knead the whole

with a bit of the former leaven, and

let it rise in the trough. Nothing

but flour need afterwards be added.

PLANTING TREES.

The best month for planting trees

is November ; observing the old say

ing of a celebrated gardener, "Take

them with their old leaves to their

new graves."—Just as the sap begins

to go down, and the leaves to turn,

there can he no better time for plant

ing all sorts of fruit, and other deci

duous trees j but, with respect to

ornamental shrubs, and more parti

cularly evergreens, early planting is

of the greatest consequence. When

the weather is open, fruit trees and

forest trees may be planted from the

beginning of October to the end of

February ; but those that are planted

before Christmas will do the best, es

pecially if the following summer

should be very hot and dry. But

evergreens must be planted early, so

that October is a better month for

them than November, that the soil

njay get settled about the roots before
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I In- frosts command that tlie trees

may have, at least, some hold of the

ground before they have to encounter

the heat of the sun and the cold east

winds of March, the most trying

month they have to stand against. It

is a folly to ask a gardener whether it

he a good time to plant, if he is stand

ing in the market with trees to sell.

Persons who have done so, and, at

their recommendation, planted ever

greens in February and March,

found that they almost all died ;

while to the gardener, who was paid

for his trees, it was no loss at all, but

on the contrary, he had to supply

others at Michaelmas. " In the bor

ders of my pleasure garden," says a

practical gardener, " I have no shrubs

but evergreens : and the more I view

them in the winter, the more I re

joice that I had planted no others ;

always green and cheerful in the

gloomy months of winter, they give a

beauty to my garden which it other

wise would not possess. The Por

tugal and the common laurel, the

broad leaved phillarea, the red cedar

and evergreen oak,—these, as they

grow to such a considerable height,

may, with here and there a yew, be

planted in the back-ground, and form

a rich variety ; while these, the Gre

cian and Siberian arbor vitse, the

juniper, the arbutus, the cypress, the

silver holly, the laurustina, &c.

should be planted in the fore-ground,

especially the laurustina, which is

handsome in its growth, as well as

beautiful in its flower. As it is ra

ther a tender shrub, it is better to

buy them in pots, and then turn them

<.ut carefully, and plant them in a

sheltered and warm situation, with

the soil adhering to the root. But

no evergreens should be planted

thickly, as they do not like knife,

and few persons have resolution

enough to remove a tree, before it

has materially injured, and perhaps

spoiled, the growth of its neighbour.

Where the soil is good and the situa

tion open, evergreens, planted in

October, will make some vigorous

shoots the second spring, and will

till up the ground they are intended

to occupy, with astonishing rapidity.

In situations where it may be desi

rable to plant a few firs, I would, by

all means, recommend the Scotch. It

looks coarser and less inviting to the

eye, than other firs, while it is young,

but is a tree which improves every

year of its growth, losing that gtif-

ness and formality which are the cha

racteristics of firs in general, and

becoming richly shaded in its bark."

PUTTY POWDER.

Sir,—By what means could Potty

Powder, which is the oxide of tin,

be reduced to a whiteness, as it in

clines to yellow. Perhaps it can

not be brought to inclination ofblue,

rather than otherwise? If any of

your intelligent Correspondents will

favour me with the means, it will be

of consequence, and oblige. Sir,

Your's, &c.

A CONSTANT SrBSCRIIIF.R.

P. S. May I add, I have read in

an Encyclopedia, that it is as white

as snow, and is capable of being re

duced to such an extreme degree of

fineness, as will admit of its being

used to polish metallic spcciilums. I

want it as a pigment, in consequence

of its being a permanent one, and not

likely to fade.

NOTICES

TO CORRESPONDENTS.

We should be happy to have the opi

nion or G. II. on the Improvement ami

Extension of Benefit Societies.

J. M. N. and 1 and 2 make 3, are

particularly requested to favour us with

a continuation of their respective arti

cles, on llydroHvnamicsand Figures.

Communications have been receired

from M. I)c la Tons, B. II., G. R. of

Petersburg!!, a Mechanic and I -over of

Porter, a taver of Sweet Meat, II., and

Lieut. G. M. II.

*#* Orders from the country should

particularly state, the Mechanics' Ma

gaiine, l>y knight and Lacey.

Communications (post paid) to be addraaeri

to the Editor, at the PuhUfchers'. KNIGHT

and LACEY, 55, Paternoster Row, London.

Printed ti\ D. Sidney. Northumberland Street,

Slrand.
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8AFBTT VALVES.

SIR,—Having been a working1 me-

.chanic these 25 years, I feel much
• pleasure in the perusal of your ex

cellent magazine ; and this pleasure

is considerably increased, when I

consider the many beautiful ine-

chauiral contrivances which it has

made known to the public, and which

otherwise would probably have sunk

into oblivion, or, at the best, have

had but a very limited number of ad

mirers.

- I would wish, through its medium,

to call the attention of engineers to

what is called the safety valve of

ttram boilert.

The utility of having a good safety

valve, both for steam-boats and land

engines, seems to me a subject wpr-

thy of consideration. The cone valve

at present in use is not on a good

principle. It might be improved by

substituting a spherical valve, which,

in practice, I have known to answer

better, not being so liable to stick.

It would be advisable to have no

cross-bar in the boiler, stopping uu

the steam-way ; but to have it on the

upper side of the valve, working

through a bar with plenty of play,

for the valve being made spherical,

and falling into the seat at an angle,

will be equally tight. The conical

valve is the reverse of this, and, on

that account, the stem is made to fit

tight through its cross-bar, which is

the cause of its sticking. Its being

in the boiler also prevents its being

oiled, cleaned, and examined, till the

steam is down. I propose, therefore,

a valve to be made in the following

v manner, beginning with one that is

best adapted for small boilers :

Suppose the steam-passage through

the valve-seat be three inches diame

ter ; and that for condensing engines

the valve be loaded with 5 Ibs. on the

cubic inch ; then

3 -7854

'3 9

9 inches 7-0686 the area of 3 in.

— 5 Ibs. on cubic in.

35-3430

' will give S5i Ibs. on the safety valve,

including is own weight ; so that if

the steam be a little stronger, it will

raise the valve and blow off.

The above figures are drawn to a

scale one-sixth of the real size.

A, the boiler; B, the seat; C,

the valve ; D, the stem ; E, the dou

ble cross-bar, a plan of which is givea

in fig. 2, and may be made of brass

or iron ; F, bolts to secure both seat

and bridge ; and G, the weight of

lead or cast-iron, turned to weigh

with the valve's 35J Ibs. A triangle

bridge is by far the best, being more

firm, and not so liable to be put «ut

of shape.

A valve for larger boilers, fig. 3,

may have double levers, and may be

constructed on the steel-yard prin

ciple, thus:

We will suppose the above to re

present a six-inch diameter stearn-

way for a large boiler : Quere, what

weight on the valve ?

6 -7854

6 3C

38 47124

— 23SG2

28-2744

5 Ibs. on each cubic in.

141-3720

The weight with valve and levers

will be 14U Ibs. which may easily

be tried, by fixing the whole ou a

plank, and with a strong wire from

the valve stem to one end of a scale

beam, with 141 Ibs. in the other, the

valve may be adjusted to an ounce.

The joints and crutch should have a

little play, to guard against sticking ;

and as a little clean tallow may be

applied to this kind of valve once a

week, I would recommend it to be

locked up in an iron grating with

wove wire, to prevent the engineer

from over-loading it. I would re

commend the turner of such valves,

for I have tried several ways, to turn,

and not file, a pair of iroa or brass

gauges, according to the size of the

steam-way. If six inches, the gauge

should be in; inches diameter, to

bring the spherical part of the valve

near 45 degrees, that being the best

shape in practice, as shewn by the
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subjoined figure, representing; the

sweep of a six-inch valve, at an an

gle of 45% turned from a 10J inch

gauge. The valve is turned hollow-

to save brass,

 

To make the gauges, take a flat

piece of sheet iron, and fix it on the

chuck with four wooden screws ; turn

out the gauge for the valve 10J in

ches, then cut it in half, as shewn in

fig. 7, the gauge for the seat fig. 8.

The valve should be taken out of

the lathe when the gauge is applied,

otherwise it may be made of wrong

shape, and in endeavouring to re

medy it, it will become too small for

the gauge.

I would also wish to call the at

tention of the proprietors of high-

pressure boilers, and especially of

steam-boats, to the plan adopted by

Mr. Perkins, that is, of having- a cast

iron pipe of sufficient strength, from

the boiler to the paddle case, with a

flanch of copper of less than half the

strength the boiler is calculated to

withstand, and yet much stronger

than the regular working pressure.

In this case, if the engine have oc

casion to stop, and the steam is pre

vented blowing off at the valve, the

flanch of copper will burst, and save

a worse accident. The engine tender

should have four or five of these in

store, to replace such as get de

stroyed.

I am, &c.

GULIELMUS R.

  

NEW METHOD OP LIGHTING LARGE APARTMENTS.

M. Locatelli, _ a mechanician of atres and other halls of audience.

Venice, distinguished by many im- The new process employed at Venice

portant discoveries, has invented a

hew process for lighting public halls.

It is well known thatlluroford and

others endeavoured in vain to disco

ver the means of dispensing with

chandeliers, go inconvenient in the-

has completely succeeded, and leaves

nothing to be desired. Instead of

parabolic mirrors, the light of several

lanterns is concentrated on an open

ing in the middle of the hall, (pro-

it 2
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bably the ceiling',) and falls upon a

system of lenses, plano-concave,

which fill the opening, (a foot in di

ameter,) and distribute through the

apartment rays, which, falling pa

rallel on the lenses, issue divergingly.

From the centre, or pit, nothing is

perceived but the lenses, which re

semble a chafing-dish of burning

coals, illuminating the whole house,

without dazzling or fatiguing the

eye. Besides the advantage of being

more equal and soft, the light is more

intense than that of the chandelier :

there is not a spot in the hall where

one cannot see to read with the

greatest facility.

PORTER BREWERY.

Sir,—It appears to me truly sur

prising, that, though so many com

panies have been recently establish

ed, and some to pursue the most

visionary schemes, not one of them

should have had for its object the

lessening of the price of porter to

the poor man and mechanic. The

consumption of this article is im

mense ; and its price is to the work

ing-classes a subject of the greatest

consideration. It is not, Sir, be

cause the Golden Lane brewery

failed, that a new one should not

now be established, and that too

upon the most extensive scale: for if

persevering intelligent ineu can be

found competent to conduct the

affairs of public water-work or gas

companies, why should they not also

be found to conduct, with considerable

emolument to the proprietors, a cheap

public porter brewery ?—Between

Waterloo and Westminster bridges,

on the Lambeth side of the river,

are many very excellent situations

possessing every requisite for water

and land carriage.

I am, &c.

A Mechanic and Lover of

Porter.

SPINNING MACHINES.

Mr. Molyncaux, of Stoke, So

mersetshire, has obtained a patent

for an improvement in spinning flax,

cotton, wool, and silk. The con

trivance is extremely simple, and

consists in the adaptation of a pe

culiar kind of spindle and bobbin,

which is applicable to spinner's

frames in general ; the spindle has

no flyer, and the bobbin turns upon

a horizontal axle, receiving the fila

ments of whatever material is about

to be spun, in a direct line from the

drawing-rollers, or from copts or

creels, instead of having it conduct

ed on a considerable angle through

the arm of a flyer ; the bobbin and

the carriage in which its horizontal

axle is suspended is made to spin

round rapidly, by means of a cord

from a drum, as in the old spinning-

frames, by which the twist is given

uniformly to the whole length of tho

filaments of flax, cotton, or silk

under operation: and the taking

up, or coiling of the thread thus

spun upon the bobbin, is effected by

a wheel affixed to the axle of the

bobbin, which is turned by a friction

of horizontal plate, attached to and

revolving with the carriage.

HISTORY AND PROSPECTS OP ENG

LISH INDUSTRY,

Of all the general rules relating

to national concerns which can be

drawn from the history of human in

dustry—and theyare many—the least

subject to error is, that the nation

which excels in working iron is the

most advanced in true civilization.

The observation and experience

necessary to distinguish its ore*

from stones of smaller value, and

the labour of extracting it, must

have retarded its general use much

longer than that of gold, silver, and

copper. It is, however, mentioned

in the Pentateuch as employed for

the construction of sharp-edged in

struments ; but that the difficulty

of working it was not yet generally

overcome, appears from the value

set upon it by Achilles, who proposed

a ball of iron as a prize at the

games instituted in honour of Patro-

clus. What is to be thought of the

admiration bestowed by Herodotus
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npon a rase of the metal, most cu

riously inlaid, and presented by

Alyattes, king of Lydia, to the

Delphic oracle, cannot now be de

termined, unless the vase itself wag

forthcoming. But these are mere

casual production?, and cannot be

compared with the purposes to which

iron is applied in modem times. The

Greeks might have honoured the de

parted hero just as well with any

other reward to the victors ; the

Delphic oracle, like modern oracles,

might have been satisfied with a vase

of gold; the Israelites, to be sure,

might have been a little puzzled,

without knives or swords, to cut

their way into the land of milk and

honey:—but were this word, iron,

suddenly expunged from the cata

logue of modern materials, the total

fabric of European civilization would

be effaced along with it. There is

not a want of the present age, abso

lute or fictitious ; not a qualification,

physical or intellectual; not a link in

the whole chain of social improve

ment, to which iron, in some shape

or other, directly or indirectly, does

not minister. Thus it is that Bri

tain, the greatest iron-mistress in

the known world, stands, and long

has stood, at the head of civilization.

Although we have been seriously

told that a very large proportion of

the l.nh <• < and scissars used in Eng

land were of French manufacture ;

although we know the common

place story of a magnificent steel-

nilted sword, sold to the late and

too well-known duke of Orleans,

for an English sword, and afterwards

proved by a Parisian maker to be a

production of hia workshop ; yet we

do not think that M. Dm, in will

contest the superiority of England,

in every species of hardware, even

as far back as the period which he

has assigned as the sera of her un-

skilfulness. The case is so notorious

that we do not think it needs to be

insisted upon. However, should he

not be of our opinion, and should he

bring forward facts to prove that we

»re mistaken, we arc ready to retract.

Although all the metals are skil

fully worked by English artificers,

yet it is most remarkable that those in

which they excel are the most refrac

tory ; those which, when dug out of

the earth, have the smallest worth,

but to which thought and labour give

the highest importance ; those on

which the hand of man, directed by

his genius, accumulates the greatest

factitious value; that is to say, ;i

value which is nearly null in the

savage state, but which goes on in

creasing in the exact ratio of intel

lectual civilization. The French, on

the contrary, have turned their at

tention to the metals which have the

greatest value in themselves, and to

which, when wrought, the workman

ship adds the smallest merit. Thus

a favourite manufacture with them

long has been jewellery, and thd

fabrication of the precious metals in

all their shapes. These are the

most luxurious, and the least useful,

of the metalltirgic arts ; they are the

least intellectual also, as gold and

silver are more easily purified and

melted than iron. Necessitous na

tions have, indeed, fabricated jewel

lery, but not until more urgent wants

had been satisfied, and previous ex

ertions had brought home the wealth

which entitles men to indulgence.

Some nations too, whose demand for

domestic consumption was small, yet

fabricated them for the gratification

of others. Thus anciently did Tyre

and Sidon. Thus Venice and the

Netherlands have at different times

been celebrated for their gold and

silver works ; but only when the im

mediate necessities of those republics

had been satisfied ; only when other

objects, more useful, had been pro

duced both for the home and the

foreign market ; and the woollen

cloths of Bruges were some centu

ries earlier than the plate and jewel

lery of the same city. On such con

ditions luxurious industry is a legi

timate, a necessary consequence of

the labour which is employed to

overcome early difficulties, and the

very obstacles which, in the first in

stance, seem to forbid all indulgence.

But what constitutes the particu

larity of France is, that while she

was tributary to England and Flan

ders for covering, she was chiselling

silver, or twisting gold into fila
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grams ; and was gratifying her va

nity herself, while she was paying

wiser nations for her comforts.

This is enough upon the metallur-

glc arts. In a wide view of the sub

ject, we may say the English had the

superiority in working iron ; the

French in working gold. In silver

let us grant them to be equal ; cop

per, lend, and pewter must be

thrown into our scale. Now, until

At. Dupin can prove that the con

sumption of jewellery is more pro

fitable than that of hardware, we

cannot admit the alleged superiority

of his country ; and when he does

prove it, we can oppose him by

means of the other metals.

To tht Editor o/tht Maelumiea' Magatint,

NAVAL ARCHITECTURE.

Sir,—.In reply to the inquiry of H.

0., February 4, 182G, " If any Vessel

has been constructed agreeable to the

form of the solid of least resistance,

as given by W. Emerson," I cannot

answer ; but, to the remainder of

his question, whether " that form

has ever been tried," I can speak in

the affirmative. The comparative

resistance of the solid of the least

resistance of Sir Isaac Newton, is

to that of Emerson, in the propor

tion of 10 to 33, or less than one-

third. The manner in which these

experiments were made, is liable to

objection ; yet, nevertheless, suffi

ciently accurate to prove the differ

ence is great. As the friction of the

water constitutes part of the opposi

tion of the fluid, experiment only,

can determine the curve, which, most

probably, will vary according to the

greater or less depth of the iimner-

siou.

As the Americans are bestowing

great attention on building their

navy, and this is a question of such

vital importance to ship-building,

there is no doubt their government

will, shortly, order the subject to be

thoroughly investigated.

I remain, Sir,

Your obedient Servant,

B.H.

August 5, 1826

CHEAP AND DURABLE PAINT FOB.

COARSE WORK.

Sir,—In the transactions of the.

Society of Arts, vol. 23, a process is

described for making cheap and du

rable paints witUfish oil. This me

thod, invented by M. Vanhermau,

is quoted in the Encyclopedia Bri-

tannica, 5th edition, under the ar

ticle " Painting," page 694, in

which is also given another method

of preparing impenetrable paints,

at a very cheap rate, and Cadcl de

Vaux's method of house painting in

milk. There are few subjects of

more importance, in fanning and

domestic economy, than obtaining

an easy, practical, and cheap means

of painting the various offices and

buildings attached to farms and

country houses. To apply oil co

lours to the extensive buildings con

nected with farms, manufactories, and

garden premises, is attended with

very heavy expense, and prevents

this necessary protection being re

sorted to, as often as is desirable. I

am induced, by a consideration of

the great benefit that would result

from more general information on

the subject, as well as desiring to

adopt the same in a course of paint

ing I am about to apply to my own

premises, to inquire, through the

medium of your highly useful and

instructive Magazine, what is ithe

most approved composition of a

cheap and durable paint for coarse

work, and where fish oil, puri-

fictl andprepared for use in pai nting,

is to be had.

I wish the proportions of the in

gredients to be used to be specified.

I am, Sir,

Your obedient Servant,

A Subscriber.

August 5, 1826.

PRESERVATION OP ACCOUNT BOOKS

FROM FIRE.

It is well known that the more

closely paper and other combustible

substances are packed, the longer

they resist destruction by fire. In

order that combustion may take
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{tee, the presence of air h abso-

lately necessary ; and the more the

air can be excluded, the slower, of

course, will that combustion proceed.

If a piece of thread be tied so tig-ht

round a poker that no air can lodge

between it and the iron, the thread

cannot be consumed by holding it

ever a candle. For the same rea

son, if a handkerchief be stretched

as tight as possible over a watch-

glass, a burning coal, laid upon the

glass, will not injure the handker

chief. Few substances become more

easily a prey to the flames than pa

per in loose sheets, but when packed

up tight in reams, it will resist de

struction for a long time, and culy

burn slowly about the edges.

It follows from these facts, that the

best mode of preserving account

books from fire is to have them close

ly packed in the iron chest. This

suggestion was communicated to us

by Mr. Jones, librarian of the Athe

naeum, and is well worth the atten

tion of the public, as we can hardly

imagine a greater calamity to a mer

chant, banker, or tradesman, than

the loss or mutilation of his books of

accounts. If the books kept in the

bookcase so completely fill the space

from side to side, as to pack pretty

closely, they would not be materially

injured by exposure to a heat which

would utterly destroy them if they lay

Iooae or straggling about. In order to

:eep the books in the requisite close

order, when there are not enough of

them to fill the bookcase, Mr. Jones

recommends something like a hat

Screw, of iron, by which the books

might be screwed up tight to the

sides of the bookcase. The end

might be accomplished in this way,

or by wedges, or a variety of other

easy methods ; and we trust that so

useful a hint will not be lost upon

the public.

Liverpool Mercury.

CHLORURET OP LIME.

M. Virey communicated to the

Academy of Sciences at Paris, on the

14th of May, a statement of the dis-

seases which afflicted the army of

Spain In- ifilfe, by Dr. Estienne, by

which it appears that cnTornret of

lime, spread among the beds of those

affected with typhus, produced in the

most infected hospitals very advan

tageous effects. M. Lisfranc stated

that he had used the same substance

successfully for a considerable time,

i the treatment of atonic ulcers:

and M. Girard added, that he had

employed it with advantage in the

carbuiicled affections which had ac

companied the disease recently pre

valent among horses. M. Labar-

raque said that this substance was

employed in Spain, merely for the

disengagement of the chlorine in a

manner less objectionable than that

of Guyton de Morveau, while he em

ployed the chloruret of lime or of

soda, in substance, so as to apply it

to the infected matters, aud thus to

destroy at once the putrefaction.

doi;ble-bottomed ship.

Sir,—Underneath I hand you a

quotation from the Life of Sir Wil

liam Petty, and shall feel obliged,

ifany of the numerous readers of

your Magazine, can favour the pub

lic with a description of the vessel

there referred to.

I am, Sir,

Your obedient Servant,

H.

About that time he was much talk

ed for his new invention of a Dou

ble-bottomed Ship, to sail against

wind and tide ; which, in July 1664,

made one very successful voyage to

Holyhead and hack again, contrary'

to the expectations of most persons,

who thought it an impracticable ex

periment. But, in a second voy

age, it had the misfortune to be lost

in a violent storm. This invention

appeared so remarkable to the author

of the History of the Royal Society,

that he has given it the following

encomium, " It was," says he, " the

most considerable experiment that

has been made in this age of experi

ments ; if cither we regard the great

charge of the work, or the wonderful

change it was likely to make in navi

gation, or the great success to which

this first attempt was arrived.

Though it was at first confronted

with the doubts and objections of
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most seamen of our nation, yet it

soon confuted them by experience.

It appeared very much to excel all

other forms of ships, in sailing, in

carriage, in security, and many other

such benefits. Its first voyage it

performed with admirable swiftness.

And, though it miscarried after its

return, yet it was destroyed by a

common fate, and by such a dreadful

tempest, as overwhelmed a ?rcaf,

fleet the same night ; so that the

ancient fabricks of ships, hare no

reason to triumph over that nevr

model, when, of threescore and ten

sail, that were in the same storm,

there was not one escaped to bring

the news." Sir William presented

a model of this ship to the Royal

Society.

BLOW-PIPE.
 

  

 

SIR,—Inquiries being made for a

cheap and simple blowpipe, I take

leave to forward you a drawing and

description of one which I have con

trived since the appearance of those

inquiries in the Mechanics' Maga

zine. I have made two of them:

one for an old brazier and the other

for a jeweller, both of whom are

•well pleased with its mode of ope

ration.

, /, represents a work bench : /-', a

pair of common house bellows ; C, a

treadle fixed in the middle by an iron

pin or two gudgeons, and having, at

that extremity which is beneath the

bellows, a small wooden wheel or

roller of three inches diameter ; /'. a

weight to bring down the bellows ;

/•-'. a light frame, to which the upper

board of the bellows is affixed by the

pin / ' : G, a pipe of tin, lead, or

leather, having at the top a clap or

hinge valve, to prevent the wind

from returning or pressing on the in

terior ; //, an air-box or vessel to re

gulate the blast by means «f a weight,

7, at the top ; K, three pieces of wood

driven into the bench a little distance

from the air-vessel, that it may have

play to work up and down ; L, a plan

of the air-vessel, shewing the posi

tion of the three pieces of wood

which keep it upright, two of which

only can be seen in the elevation ;

i/, a branch pipe leading from the

air-vessel, having a small cock to re

gulate the blast, according to the

degree of heat required ; and N, a

lamp.

The air-vessel may be made with

two circular pieces of flat board, ten

inches or a foot diameter, placed at

the top and bottom, and with a third

piece, like a hoop or ring, in the in

termediate space between them, an

represented, having pliable leather

nailed round them. The branch

pipe, M, may have a variety of tips

with different sized apertures adapt

ed to it, to suit the gas, candle, or

lamp, employed.

I am, &c.

("ICLIKLMVS R ,
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MEMOIR OP MATTHEW BOULTON, ESQ.

 

Matthew Boulton, a manufacturer

and practical engineer of great cele

brity, son of Matthew Boulton, by his

wife Christian, daughter of Mr.

Peers, of Chester, was born at Bir

mingham, the 14tii of September,

1728, and died in August, 1809.

He was educated at a neighbour

ing grammar school, kept by Mr.

Ansted, of Deritend, and was called

into active life upon the death of his

father, in 1745. The various pro

cesses by which the powers of the

human mind give facility to the ar

tist in rendering the different forms

of matter obedient to his command,

afforded ample scope for the exercise

of his inventive faculties, in improv

ing the manufactures of his native

place. His first attempt was a new

mode of inlaying steel ; and he suc

ceeded in obtaining a considerable

demand for the products of his ma

nufactory, which were principally

exported to the Continent, ana not

uncommonly reimported for domestic

use, as of foreign manufacture.

In 1762, his fortune being already

considerable, he purchased a tract of

barren heath, in the neighbourhood

of Birmingham, with a single house

on it, and there founded, at the ex

pense of 90001. the manufactory

which has been so flourishing, and

so well known under the name of

Soho. His workmen were at first

principally employed in the imita

tion of or-motilu, and in copying oil

paintings with great accuracy, by

means of a mechanical process which

was invented by a Mr. Egginton,

who afterwards distinguished himself

by various works in stained glass.

Mr. Boulton, finding the force of

horses inadequate to the various pur

poses of his machinery, erected, in

17G7, a steam engine, upon the ori

ginal construction of Savcry. which,

notwithstanding the inconvenience

of a great loss of steam from cop-
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densation, by its immediate contract

with the water raised, has still some

advantages from the simplicity of the

apparatus which it requires, and has

even lately been found to succeed

well upon a small scale. But Mr.

Boulton's objects required a still

more powerful machine, and he had

the discernment to perceive that they

mii-lii be very completely attained

by the adoption of the various im

provement! lately, madeln the steam-

engine by Mf. Watt, of Glasgow,

who had obtained a patent for them

in 17C9, the privileges of which were

extended, in 1775, by an act of par

liament, to a term of 25 years. Mr.

Boulton induced this ingenious and

scientific inventor to remove to Bir

mingham.

They commenced a partnership iu

business, and established a manu

factory of steam-engines, in which,

accurate execution kept pace so well

with judicious design, that its pro

ductions continued to be equally in

request with the public, after the

expiration of the term of that legal

pnvilege, which, at. first, gave the

proprietors the exclusive right of

supplying them; and which had

been confirmed, in 1792, by a deci

sion of the court of King's Bench,

against some encroachments on the

right of the patentee. It was prin

cipally for the purpose of carrying

on th'is manufactory with greater

convenience, that the proprietors es

tablished an iron foundry of their

own, at Stnethwick, in the neigh

bourhood of Soli.,.

In 1785, Mr. Boulton was made a

fellow of the Royal Society, about

the same time with Dr. Withering,

and several others of his scientific

neighbours. In 1788 he turned his

attention to the subject of coining,

and erected machinery for the pur

pose, so extensive and so complete,

that the operation was performed

with equal economy and precision ;

and the coins could not be imitated

by any single artist for their nominal

value ; each of the stamps coining,

with the attendance of a little boy

only, about eighty pieces in a mi

nute. The preparatory operation

of laminating and cutting out the

it performed in an adjoining-

room ; and all personal communica

tion between the workmen employed

is rendered unnecessary, by the me

chanical conveyance of the work

from one part of the machinery to

another. A coinage of silver was

executed at this mint, for the Sierra

Leone Company, and another of

copper for the East Indies, beside*

the pence and halfpence at present in

circulation throughout England, and

a large quantity ofmoney ofall kinds

for Russia. In acknowledgement of

Mr. Boulton'8 services, and in return

for some specimens of his different

manufactures, the emperor Paul,

made him a present of a valuable col

lection of medals and of minerals.

Mr. Boulton obtained, in 1797, a

patent for a mode of raising water by

impulse, the specification of which,

is published in the ninth volume of

the Repertory of Arts, p. 145. It

had been demonstrated by Daniel

Bernoulli, in the beginning of the

last century, that water flowing

through a pipe, and arriving at apart

in which the pipe is suddenly con

tracted, would have its velocity, at

first, very greatly increased ; but no

practical application of the principle

appears to have been attempted, un

til an apparatus was set up, in 1792,

by Mr. Whitehurst, for Mr. Eger-

ton, of Oulton, in Cheshire ; con

sisting of an air-vessel, communica

ting with a water-pipe by a valve,

which was forced open by the pres

sure or rather impulse of the water,

when its passage through the pipe

was suddenly stopped by turning the

cock, in the ordinary course of do

mestic economy : and although the

pipe, through which the water was

forced up, was of moderate height,

the air-vessel, which was at first

made of lead, was soon burst by

the " momentous force," af Mr.

Whitehouse very properly terms it.

The apparatus had excited much at

tention in France, under the name of

Montgolfler's Hydraulic Ram, and

Mr. Boulton added to it a number

of ingenious modifications ; some of

which, however, are more calculated

to display the vivid imagination of a

projector, than the sound judgment

of a practical engineer, which had,
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in general, so strongly characterized

all his productions.

He died, after a long illness, in

possession of considerable affluence,

and universal esteem, leaving a son

and daughter to profit by the wealth

and respectability which he had ac

quired. He was buried on the 24th

of August, at Haudsworth, near

Soho, attended by a procession of

600 workmen, and by a numerous

train of his friends and acquaintance.

—Monthly Magazine, Oct. 1809, p.

353.

PAPER.

The brothers Cappueino, paper-

makers at Turin, huve found the

means of supplying the want of rags, .

by the fabrication of a new kind of

paper from the thin bark of the pop

lar, willow, and other kinds of wood.

The academy of sciences having ex

amined the specimens thus produced

of writing, printing, and wrapping

paper, acknowledge the goodness of

them, and praise the invention, go

that his majesty has granted to the

brothers, au exclusive privilege for

ten years, for the manufacture of

paper from ligneous materials.

HTOROMETRT.

Professor De La Rive of Genera,

finds that if the naked ball of a ther

mometer be dipped in sulphuric acid,

and then suspended in the air, the

moisture attracted by the acid, in

.combining with it, causes an elevation

of temperature in the mercury, which,

by its extent in a given time, affords

a good indication of the relative

quantity of moisture in the air. For

this purpose it is necessary to use the

same thermometer, (or one of several

in which the effect is found to be

uniformly the same,) and an acid of

uniform strength.

I or:; i: r ELECTRICAL. APPARATUS.

Sir,—Through some unknown

cause, the monthly parts of your in

structive Magazine have, of late,

very tardily come to hand, so that I

have remained totally ignorant of the

Queries of your Correspondents re

specting i» y former communication

on this subject, until within the las);

day or two ; but not thinking the

answers you have received, quite sa

tisfactory, I will, as briefly as pos

sible, explain how I coat the jars and,

varnish the ribbons.

To coat a small mouthed bottle is

certainly no easy matter ; but, after

a little practice, the difficulty may

be overcome. I cut out a piece of

tinfoil of sufficient size, and fold it

up so as just easily to slip into the

bottle, I then apply a little glue to

the inside of the bottle or jar with a

feather, the tin foil is next inserted,

the folds of which are to be gradually

opened with a feather or quill, the

glue causing it to adhere to the in

side of the glass as the work pro

ceeds ; after this is done I apply a

little glue to the bottom, nnd cover

ing it with tiufoil, the inside is fi

nished. There are other ways of

coating jars, as, with an amalgam of

mercury and tin, &c. but I think

them equally as troublesome. To coat

the outside of the jar I apprehend

requires no comment.

I now come to the ribbon, the pro

portions of mine are three feet long

by three inches broad, and varnished

on each side by the copal varnish.

What may be the secret composition,

used by mathematical instrument

makers for this purpose, I do nut

pretend to determine, having found,

from repeated trials, the copal to

answer ; for when the ribbon is very

dry, and the experiments made in

the dark, it is surprising to perceive

how completely it is enveloped in

fire. Tlic reason, therefore, of O.

M. H n failing, could not be for

the want of the recipe of my un

known friend 1'sowtakonoski ; his

addition of the India rubber, I con

sider an improvement ; but as this

substance is not easily dissolved,

I fear it would prove, to the major

part of your readers, a more difficult

task than the pronunciation of his

name, having in vain tried turpen

tine, ether, and spirits of wine, as

solvents.

The explosion ofgunpowder, I am

aware, generally requires a larger

jar than the one I have described.

G. If. H n will, however, find

the ribbon charge a jar of sufficient
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power for this experiment, or the

inflammation of spirits of wine.

I remain, Sir,

Your obedient Serrant,

GALVANUR.

Great Missenden, August 10, 1826.

GUN CARRIAGES.

Sir,—" Paul Pry's" criticism, in

yonr No. 145, page 72, on my sug

gested " Improvement on gun car

riages," appears to Favour more of

satire, than any real desire of infor

mation ; nor am I aware of any nau

tical phrase used, not common to the

most .common capacity in these

learned days. I perceive, in my de

scription, ng. 1, an error in two places,

instead of " the truck D" it should

be " the truck E," and doubtless,

Paul Pry, if he really has any fur

ther desire for information on my

proposed plan, will find no difficulty

in meeting with some nautical man,

" learned and intelligible" enough,

to solve his difficulties ; if not, I

shall not retort, as he so prematurely

anticipates, but clear his researches,

by an explanation of any nautical

phraseology which may puzzle him.

Were it, however, found necessary

for every writer to whom your pages

are open, to make clear to every ca

pacity, the technical terms so inse

parable from descriptive machinery,

it would tend to swell your scientific

publication to an enormous size,

without in the least aiding its in

tended purposes, further than satis

fying simple curiosity ; more espe

cially, since the existence of an En

cyclopedia, and so many scientific

books are open, to amply gratify the

assumed, or real propensities of my

critic.

I remain, Gentlemen,

Your obedient Servant,

G. M. H. Lieut. R. N.

August 8, 1826.

CAPTAIN MANBY'S LIFE BOAT AND

APPAHATU8 FOR CONVEYING AS

SISTANCE TO SHIPS IN DISTRESS,

ON A LEE SHORE.

The Committee of the Port of

Plymouth Branch Society, for pre

serving the lives of seamen from

shipwreck, lately embarked from the

Admiral's Stairs, on board the life

boat, for the purpose of proceeding

in her, to Port Wrinkle, to ascertain

her qualities, and to witness a trial of

captain Manby's apparatus for con

veying assistance to ships in distress

on a lee shore ; the result was, in

both cases, highly satisfactory. A

shot thrown by the mortar, charged

with six ounces of gunpowder, car

ried the rope 91 fathomsin a straight

line ; and when the charge was in

creased to eight ounces, the eleva

tion was very considerably greater,

and the distance in a straight line,

21- fathoms. The life boat made

much greater way through the water

when rowed, than might have been

expected from her appearance ; and

(in her return, a swift breeze came

on, accompanied by a heavy swell,

through which she sailed swiftly and

steadily. On nearing the shore at

Cawsand, the plugs were drawn out

and the water admitted, in order to

ascertain how low she would sink ;

and although there were eighteen

persons on board at the time, she did

not drop above six inches ; the wa

ter then ceased to flow into her, fully

convincing the gentlemen on board,

of her perfect safety.

SULPHATE OP QUININE.

The high price of this valuable

medicine, has tempted the cupidity

of counterfeiters, and what is more

remarkable, one of them had the au

dacity to request M. Pelletier, of

whom he purchased this article, to

prepare for him some sulphate of

lime, (which, as is well known, crys

tallizes in silky fibres,) in order to

mix it with sulphate of quinine. This

then is one method of adulteration.

Others have substituted carbonate of

magnesia. These frauds are easily

discovered, for it is sufficient totreat

the sulphate of quinine « ith alcohol,

which dissolves it cntirelv, whilst

the two other salts remain insoluble,

and washed with cold water are in

sipid.
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CLOCK AND WATCH-MAKING

We have now lying before us a

very excellent treatise on watch and

clock making, by Mr. Thomas Keid,

of Edinburgh.

This gentlemanhaving retired from

the active pursuit of his profession,

to which his whole life has been de

voted, has now, at the advanced age

offourscore, completed a work, which

we have little hesitation in saying,

is the best treatise on the subject

extant. In it, he has endeavoured

to combine his own observations'with

those of the best practical writers,

and to give to the operative watch

and clock-maker a condensed view

of the art in Great Britain, and on

the continent of Europe. The work

consists of thirty-three chapters, with

an appendix, aud is embellished with

twenty plates of engravings. On

the subject of oil for watches and

clocks he gives the following:

"A receipt to deprive oil of its

acid.—To four ounces of the best

spermaceti oil, add four grains of

kali osratum in five' ounces of dis

tilled water, shake them well for a

day or two, then pour the whole into

a tumbler, covered by another, and

when exposed to the light for three

or four weeks, the pure oil will float

on the top, tn be skimmed off by a

tea-spoon. This oil, it is said, nei

ther dries nor turns green.

"Oil may be prepared in the fol

lowing manner.—Put a quantity of

the best olive oil in a phial, with two

or three times as much water, so as

the phial may be about half full.

Shake the phial briskly for a little

time, turn the cork downwards, and

let most of the water flow out be

tween the side of the cork and the

neck of the phial. Thus the oil must

be washed five or six times. After

the last quantity of water has been

drawn off, what remains is a mixture

of water, oil, and mucilage. To se

parate these from each other, put the

phial into hot water for three or four

minutes, and most part of the water

will fall to the bottom, which must

be drawn off as before. The oil

must then be poured into a smaller

phial, which being nearly full, must

be well corked, set in a cool place,

and suffered to stand for three or four

months, or until the water shall have

subsided, with the mucilage above it,

aud the oil perfectly transparent,

swimming on the top of the mucilage.

When time has thus completed the

operation, the pure oil must be poured

off into smaller phials, and kept in a

cool place, well corked, to preserve

it from the air. This, by Mr. E.

Walker, of Lynn, dated 13th Nov.

1810." (See Nicholson's Philos.

Journal.)

The fat or oil which is left in the

pan after making calves-feet jelly, if

taken aud put into a jug or bowl, and.

allowed to remain for some months*

what swims on the surface may be

skimmed off, put into a small phial*

and kept there for some time ; this,

will be found to be a very fine kind

of oil, at least it has the appearance

of being so. A French chemist, of

the name of Jodin, prepares an oil,

adapted for the use of watch-makers ;

it resists the cold to a considerable

degree, but in time will become green

at pivot holes, like most other oils.

Olive oil freezes at 38* or 3G° of Fah

renheit's thermometer; but if put

into an open glass phial, and exposed

to the sun-shiue for a little while, it

will not be apt to freeze till the ther

mometer is down to 21". " As the-

amount of friction, even in the best

clocks, iu a great measure depends-

upon the oil, with which the various-

parts are lubricated, the following"

information may be considered of

some importance. Colonel Beaufoy

states, that olive oil may be freed

from its mucilage, merely by expo

sure to the rays of the sun for one or

two years."

"Chevercul, an eminent French

chemist, recommends another pro

cess for the same purpose. To ef

fect this, he mixes seven parts of

alcohol with one of oil, which must

be heated in a flask almost to boiling;

the lighter fluid is then decanted, and

on being suffered to cool, a little

portion of fatty matter separates,

which is to be removed. The alco

holic solution must be evaporated to

one-fifth of its bulk, and the fluid

part of the oil will be deposited co

lourless, tasteless, and free from

smell.'' This oil seems much like



254 CLOCK AND WATCH MAKING.

what was called Arabian oil, lately

(April, 1S25) exhibited in Edin

burgh. The printed description given

with it, gave neither name of an in

ventor nor any place of abode, a cir

cumstance somewhat extraordinary,

and unless a great quantity of it was

to be taken, none could be purchased.

Of old, watch-makers were taught

not to allow the small phial, which

contained the olive oil, to stand even

in the light, far less to be exposed to

the rays of the sun, because this de

prived it of its yellow colour, which

was considered to be a quality of the

goodness of the oil. And now, the

moderns, by depriving it of that co

lour, say they improve it.

Oil extracted from poppy seeds,

and properly prepared, will remain

uncongealed at a very low tempera

ture. Almond, walnut, and hazel

nut oil, if freed from the mucilage

with which these oils are frequently

intermixed, may be tried for watches.

It wag formerly an object of inquiry,

to know when a jar of Florence oil

wa3 in a frozen state, which some-

' times took place in severe winters,—

a portion of it remaining unfrozen,

was taken out for the use of watch

makers.

We are informed that M. Frederic

Schmidt, of Stutgard, has discovered

an oil for chronometers, &c. which

will not freeze at minus 17 of Fah

renheit's thermometer ; does not dry

at x212, and boils at 512 ; it is not

affected by cold at upwards of 50 de-

frees below the freezing point. M.

. is of opinion, in which he is con

firmed by experiments, that this oil

, will not be affected under the poles.

The process of pouring the water

. off between the cork and the neck of

the phial, was found to have some

thing in it awkward and clumsy : we

therefore got a large phial of about

17 or 18 inches deep, two inches wide,

made with a glass stopper at top, and

another at the side and close on the

bottom, to let the water out, which

answered the purpose extremely well.

Also a few long sort of phials, with

ground glass stoppers to each. The

tall phial and its stop-cock was

found very convenient in the process

of washing with water, and letting

the water out occasionally, to give

room for more fresh and clean watef.

Oil thus prepared, and afterwards

carefully managed, will perhaps be

found to be as good as can in any

other way be obtained ; some of it

we prepared in this way, and applied

to the pivots and holes of the clock

in the Royal Observatory, Edin

burgh. This clock was taken down

to be cleaned about the beginning of

the year 1825, after having gone

nearly twelve years ; the pivot holes

had a little greenish and thick oil in

them, but in the reservoirs it was in

some degree tolerably fresh and yel

low. It is singular tbat the washing

did not deprive it of its yellow colour.

How to preserve the oil, by making

such reservoirs as to allow the

greatest quantity to be put to the

pivots and holes.

To have the pivot holes, so as to

preserve the oil for the greatest

length of time, with the greatest

quantity possible, the following is

what should be done, if a little more

expense can be allowed:—For those

holes, where, (be pivot ends do not

go beyond the surface of the plates,

fit into a drill stock, a drill made so

as to form something like a drop of

fat, when dropped on a tabic, or such

like surface, makiug the diameter of

the artificial drop, to be made by the

drill near to four-tenths of an inch

or so ; in a thick piece of plate brass,

make a round hole to receive the

drill ; the piece of brass must be fixed

outside on the frame plates, so as the

pivot hole shall be in the centre of

the round hole, in order to guide the

drill, which must be allowed to cut

no further down in the plate, than

barely to come to the surface, which

should be left to remain, particularly

at the pivot hole. A kind of collet

might be put on the drill to prevent it

from sinking too deep. The drill has

the cutting part concave ; the inside of

the pivot holes may he chamfered a lit

tle way by a tool, whose point should

be a little on the obtuse side ; pieces of

hard steel must be screwed on, out

side of the plates, so as to cover fully

the sinks made by the concave drill,

and against the pieces of steel, the

pivot cuds should occasionally bear;

the shoulders of the pivot should be
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. tamed nearly »w»y, leaving- a sort of

cone in their place, and near to the

shoulder, or top end of the cone, with

the point of a very nice graver, make

a slight notch.

The shape of a drop of fat (goutte

de suix) at the top of a pivot hole,

was a thought or contrivance of that

celebrated artist, the late Julian Le

Roy, and a most beautiful idea it

was. (It is to be regretted that it

was not adopted in a clock, other

wise very nicely got up, and for pub

lic purposes.) Between the hard

steel pieces and the top of the tome,

formed by the concave drill, there

should be a small degree of space ; if

they are to cloRe, the oil will spread

too much over them, and if at a pro

per distance, the oil will be attracted

to a point connected with the pivot

ends, gradually draining the reser

voirs to supply the waste at the pivot

boles.

VALUABLE DI8COVSRY.

One of the most simple and useful

discoveries in agriculture, is to mix

layers of green or new cut clover,

with layers of straw, in ricks or

■tacks ; thus the strength of the clo

ver is absorbed by the straw, which,

thus impregnated, both horses and

cattle eat greedily, and the clover is

dried and prevented from heating.

This practice is particularly calcu

lated for second crops of clover and

rye grass.

METHOD OP MAKING SOUP OP

BONES, AS PRACTISED IN THIS

HOSPITAL OB MONTPBLIER.

The various means of extracting

gelatine, hitherto published, require

no inconsiderable attention and ex

pense. The managers of the hospital

of Montpelier, have succeeded in a

more economical method ; namely—

The bones are broken with a hat

chet into pieces, from an inch to an

inch and a half long, with which an

earthen pot is made two-thirds full.

Water is then added, an earthen co

ver is adjusted, and the pot is placed

in an oven immediately after the

batch is withdrawn. Alter remain

ing four hours, the pot is found to

contain very fat and gelatinous soup.

This being poured off, the pot is

again filled with water, placed again

in a hot oven, and affords, after an

exposure of six hours, broth less rich

than before, but still of good quality.

It is filled a third time with water,

and being heated seven or eight

hours, yields a fresh supply. These

three portions are then mixed toge

ther, and being properly seasoned

with vegetables, the whole affords a

very nutricious and valuable article

of diet. Six killogrammes of bones

extracted from coarse meat, produce

twenty-one killogrammes of broth,

which is a sufficient quantity for

dealing out to four hundred and forty

of the hospital poor.

There is no process which requires

less skill and is more economical, for

it saves even the expense of fuel.

DOUBLB STARS.

Professor Stuve, of Dorfat, to

whose hands Frauenhofer's large re

fracting telescope has been intrusted,

has determined on a review ofall the

double stars already observed, as well

as on a minute examination of the

heavens, from the north pole to fif

teen degrees of south declination,

with respect to these objects. He

has now accomplished one-third of

the labour, and has found 1000 dou

ble stars of the first four classes ;

among which, £00 are new, and of

these, nearly 300 are of the first

class. He extends the examination

to all stars of the Sth and b'9 mag

nitudes.

SUICIDES. '

According to a statement made by

authority, there were 371 suicides in

the city of Paris during the year

1824; namely. 239 men and 132

women. This is 19 less than in the

preceding year. Gambling-houses,

lotteries, brothels, openly authorized,

are so many perfidious snares laid for

cupidity, misery, weakness, and all

the corrupt passions : and these

schools of immorality pay a tribute

to enjoy a shameful privilege, and

obtain a legal existence in the bosom

ofasocial order which they dishonour.
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METHOD OP 'OBTAINING FLOWERS

OF DIFFERENT COLOURS ON THE

SADIE STEM.

Split a small twit; of elder bush

lengthways, and having' scraped out

the pith, fill each of the apartments

with seeds of flowers of different

sorts, but which blossom about the

same time ; surround them with

mould, and then tying1 together the

two bits of wood, plant the whole

in a pot filled with earth, properly

prepared. The stems of the differ

ent flowers will thus be so incorpo

rated as to exhibit to the eye only one

stem, throwing out branches covered

with flowers analogous to the seed

which produced them.

LIST OF NEW PATENTS.

Thomas Halahan, of York-street,

Dublin, Lieutenant in the Royal Navy,

for machinery or apparatus for working

ordnance.—Dated June 22, 1826.—(Six

months to enrol specification.)

Lewis Aubrey, of Two-Waters, in

the county of Herts, engineer, for an

improvement or improvements in the

web or wire for making paper.— Dated

July 4, 1826.— (Four months.)

John Poole, of Sheffield, shop

keeper, for improvements in steam-

engine boilers or steam generators;

applicable also to the evaporation of

other fluids.—Dated July I, 1826.—

Six months.)

Daniel Freeman, of Wakefield,

saddler, for improvements in measuring

for and making collars for horses and

other cattle.—Dated July 4, 1826.—

(Six months.)

Peter Groves, of Liverpool-street,

London, Esq. for improvements in ma

nufacturing or making white lead.—

Dated July 4, 1826.—(Six months.)

Robert Wornam, of Wigmore-

street, Cavendish-square, piano-forte

maker, for improvements on piano

fortes—Dated July 4, 1826.—(Too

months.)

Peter Groves, of Liverpool-street,

London, Esq. for improvements in

making paint or pigment for preparing

and combining a substance or material

■with oil, turpentine, or other ingre

dients.—Dated July 10, 1826.—(Six

months.)

Benjamin Lowe, of Birmingham,

gilt toy manufacturer, for improve

ments in useful and ornamental dressing

pins.—Dated July 14, igS6.—(Tibo

months.)

John Guy and Jacob Harrison, of

Workington, Cumberland, straw-hat

manufacturer, for an improved method

of preparing straw and grass to be used

in the manufacture of hats and bonnets.

--Dated July 14, 1826.—(Six month.'.)

John Palmer oe la Fons, of

George-street, Hanover-square, demist,

and William Littlewart, of Saint

Mary Axe, mathematical instrument

maker, for an improvement in securing;

or mooring ships and other floating

bodies, and apparatus for performing

the same.—Dated July 14, 1826.—

( Six months.)

Edward Bayliffe, of Kendall,

Westmoreland, worsted spinner, for

improvements in the machinery used

for the operations of drawing, roving,

and spinning of sheep and lambs'

wool.—Dated July 14, 1826—(Six

mont/ts.)

John Lane Higgins, of No. 370,

Oxford-street, Esq. for improvements

in the construction of cat blocks and

fish hooks, and in the application there-

of.-Dated July 14, 1826.--{,Sbi moiKAt.)

NOTICES TO CORRESPONDENTS.

Agreeably to the request of Guliel-

mus R. and other correspondent*, we

shall in our next number give a de

scription of Messrs. Applegath and

Cowper's printing press, with several

illustrative engravings.

Communications have been received

from Sir Joseph Senhouse—Nemo—

Non Geometricus—Bath-as—Guliel-

mus R.—Europus R.—J. M. N.—

1 and 2 make 3 — Senex — Josiah

Churchill—and the Secretary of the

Hull Mechanics' Institution.

Part 39, price one shilling, will be

ready with No. 1ST, on Saturday next,

August 26th.

X is informed that his hint has been

anticipated ; preparations are already

making to anahze " The Man of

Letters."

Communications (post paid) to be Addressed to

the Editor, it the Publisher's, KNIGHT

and LACKV, 55, Paternoster Row, London.

Printed by D. Sidney. Northumberland Street*

Strand.
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MESSRS. APPLEOATH AND COU'PER'S

PRINTING FRBSS.

In consequence of the solicitations

of G. R. and other Correspondents,

we have now the pleasure of laying

before our readers, a description of

the Printing Press, invented and

patentced by Messrs. Applegath and

Cowpcr.

From the first invention of print

ing, till within a very few years, the

printing press remained unchanged ;

and it is truly surprising, that so

long a period as four centuries should

have rolled away, without a single

improvement in so important a ma

chine.

The printing press of Lord Stan

hope, ingenious and beautiful as it

is, shouldrathcr be considered as an

improvement than as an invention.

This press, being made of cast iron,

having the surfaces of the table and

platen turned true, and n compound

lever added to the screw, is more

solid and compact, and produces a

better impression, with less manual

exertion, than the common wooden

press, with a stone table and wooden

platen ; but still the parts are the

same, and the only difference con

sists in producing better workman

ship with better materials.

No improvement of importance

was therefore made till after the

year 1790, when Mr. William Ni

cholson, the editor of the Philoso

phical Magazine, obtained a patent

for a machine, for printing on paper,

linen, cotton, woollen, and other ar

ticles, in a more neat, cheap, and

accurate method, than by the print

ing presses then in use.

This mctho consisted, first, in

making his moulds, punches, and

matrices, for casting letters, in the

same manner and with the same ma

terials, as other letter-founders,
•with the exception that, instead of

leaving a space in the mould for the

stem of one letter only, he left spaces

for two, three, or more letters, to be

cast at one pouring of the metal ;

and at the lower extremity of each

of those spaces (which communicate

by a common groove or top) he

placed a matrix, or piece of copper,

with the letter punched upon its face

in the usual way. He then brought

the stems of his letters to a due form

and finish, not only by rubbing it

upon a stone, and scraping it when

arranged in the finishing-stick, but

likewise by scraping it, on, one or

more sides, in a finishing-stick

whose hollowed part was less deep

at the inner than the outer side.

That side of the groove which was

nearest the face of the disposed let

ter, he called the outer side ; and

the purpose accomplished by this me

thod of scraping was, that of render

ing- the tail of the letter gradually

smaller the more remote it was, or

farther from the face. Such letters

as these could be firmly imposed up

on a cylindrical surface, in the same

manner as common letters are im

posed upon a flat stone.

Secondly, he applied the ink, or

colouring matter, to the types,

forms, or plates, by causing the sur

face of a cylinder, smeared or wetted

with the colouring matter, to roll

over the surfaces of the said forms or

plates ; or by causing the forms or

plates to apply themselves succes

sively to the surface of the cylinder.

The surface of this colouring cylin

der was covered witli leather, or with

linen, woollen, or cotton cloth. When

the colour to be used was thin, as in

calico-printing, he proposed that the

covering should be supported by a

firm elastic stuffing, consisting of

hair, or wool, or woollen-cloth,

wrapped one or more folds round the

cylinder. When the covering was

of woollen-cloth, it was to be de

fended by leather, or oil skin, to pre

vent its imbibing too much colour,

and by that means losing its elasti

city. It was absolutely necessary

that the colouring matter should be

evenly distributed over the surface

of the cylinder ; and for this pur

pose, when the colour was thick and

stiff, as in letter-press printing, lie

applied two, three, or more small

cylinders, called distributing rollers,

longitudinally against the colouring'

cylinders, go that they might be

turned by the motion of the latter.

The effect of this application was,

that every lump or mass of colour

which was redundant, or irregularly-

placed upon the face of the colouring
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cylinder, was pressed, spread, and

partly taken up and carried by the

small rollers to the other parts of the

colouring1 cylinder; thereby pre

serving an even face of colour. When

the colouring matter was thinner,

lie did not apply more than one or

two of these distributing-rollers ;

and when very thin, he applied an

even blunt edge of metal, or wood,

or a straight brush, or both of these

last against the colouring cylinder,

for the purpose of rendering its co

lour uniform. When he applied co

lour to an engraved plate, or cylin

der, or through the interstices of a

perforated pattern, as in the manu

facturing of some kinds of paper-

hangings, he used a cylinder entirely

covered with hair or bristles in the

manner of a brush.

And thirdly, he performed all his

impressions, even in letter-press

printing, by the action of a cylinder

or cylindrical surface.

Though Mr. Nicholson did not

carry his ideas into successful prac

tice, he may deservedly be consi

dered the father of modern improve

ments in this important art. With

him originated the idea of inking

types by means of rollers, and of

producing impressions by means of

cylinders, which constitute the cs-

srntial parts of all modern printing

machines.

The honour of being the first to

carry these ideas into successful

practice is diie to Mr. Koenig, by

birth a Saxon, who, after various

attempts to improve the common

press, and which resulted, to use his

own words, " in discovering that

they were only employing a horse to

do what had been be'fore done by a

man," succeeded in producing a ma

chine in which the impression is

given by a cylinder. This machine

was erected at the office of the Times

newspaper, and two on a similar

principle were erected at Mr. Bens-

ley's printing office, and although

some publications have stated that

the latter were destroyed by fire,

in 1819, they continue to be worked

at the present day. These errors

may have arisen from the great dif

ference in the appearance of the ma

chine now, and when first erected,

This la owing to a reduction of tie

complexity of the inking apparatus,

by Messrs. Applegath and Cowper,

who have produced a machine far

superior to that by Mr. Koe'nig,

and which possesses nothing in com

mon with it, but the pressing-cylin

ders, the inkiug-rollers, and the

tapes to hold the sheet of paper on

the cylinders. The pressing-cylin

ders and inking-rollers were first

suggested by Mr. Nicholson ; and

tapes are similarly used in machines

for the ruling of paper for account-

books. These gentlemen, therefore,

though producing their machine sub

sequently to Mr. Kocuig, cannot,

with justice, be accused of having,

in the slightest degree, infringed

upon his invention. Mr. Koenig'g

machine possessed originally tfxty

wheels ; Messrs. Applegath and

Cowper's but sixteen ; and the ma

chines of the former are now almost

entirely superseded, even in the office

of Mr. Benslev, the principal pro

prietor of Koenig's patent, by the

improved machines of Applegath and

Cowper.

A perspective view of Messrs.

Applegath and Cowpcr's machine is

given in our iirst page, and a longi

tudinal section, to explain the man-

nerin which the paper passes through

to receive the impression upon both

sides, and the mode of applying the

ink to the surface of the types, will

be given in our next number.

VAPOUR BATH.

Sir,—A much simpler, more eco

nomical, and as effective a mode of

preparing a steam bath, as that de

scribed in No. 148 of your magazine,

as Capt. .Tekyll's, will not probably

be unwelcome to some of your rea

ders. Referring to that article, take

away the fire-place, boiler, and pipes,

and substitute a small iron stand,

placed under the chair. When the

bath is wanted for use, the bather

bein? seated as in the sketch, let an as

sistant place upon the stand a heated

brick ; a few drops of cold water

thrown occasionally upon this, or

Buffered to fall from a small tin vessel,
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regulated by a cock, under the con

trol of the bather, will produce a com

plete vapour bath, and may be con

tinued by exchanging the brick when

cold, &c.

Another—a great advantage of

this plan, besides its simplicity, is its

portability; it may be commanded

any where at a very few minutes' no

tice.

BATH-OS.

ON LIGHT.

Sir,—Can any of your readers in

form me what becomes of that por

tion of light which occupies any open

vessel, and immediately disappears

on its being closed ?

Were it air or water, closing the

vessel, would only shut off fresh sup

plies—that already in the vessel

•would not be annihilated.—Wherein

arises this distinctive property in

light, from other material bodies ?

NEMO.

Cannot Mr. Editor, or some ofhis

correspondents give us some infor

mation on the subject of engraving

on steel—:i process as applied to

landscape engraving, quite new to

the writer.

GEOMETRICAL PROBLEM.

Sir,—There is, I think, a fallacy

in the proof of the assertion, that

" two points or lines may continue

to approach each other for ever, and

yet never meet," page 158. The

diagram only proves that the line

E 5, forms a smaller angle with C D,

than the line E 4 did ; it does not,

as conditioned by the proposition,

approach C D ; on the contrary, it

continues, the moment it is produced,

to diverge from A, unless taken in

the opposite direction, when it not

only approaches, but cuts C D. The

fallacy consists in the assertion that

two points or lines may continue to

approach each other tor ever, and

yet never meet ; the fact being, that

the diagram describes many lines,

each forming a less angle with C U

than its preceding neighbour ; and

it therefore only proves that one

line may approach another nearer

than a former one did—an assertion

not needing proof.

NON-GBOMETRICUS.

IMPORTANT MAGNETIC DISCOVERY.

Sir,—The subject of magnetism

is at once of importance to the arts,

and of interest to the experimental

ist. We have, of late, been abun

dantly supplied with essavs on the

effects of various rays of light, fee.

in communicating the magnetic pro

perty to ferruginous bodies ; but a

more curious and useful discovery

than the following, I flatter myself

has seldom been made.

Some late experiments in chemis

try, have enabled me to ascertain,

that the sulphate of ammonia, or.

f « i .< use the language of my youthful

days) Glauber's secret sal ammoniac,

possesses the singular property of

rendering the needle magnetic. I

was busying myself with a solution

of this salt, which I was stirring with

a rod of steel wire, and after re

moving my rod from the fluid, I hap

pened to bring it in contact witli my

spectacles, which long experience

has taught me to procure mounted

with steel. Judge of my surprise

when a union took place. The rod

has continued magnetic ever since.

I remain, &c.

Your old Friend and Well-wisher,

SENBX.

Perhaps some of your more sci

entific correspondents will do an

old man the favour to examine into

this subject at large, and to commu

nicate to him, through the medium

of your miscellany, the resultof their

observations.

HYDROSTATICS AND HYDRAULICS.

fContinued from page 140, vol. \l.j

Sir,—In a mass of fluid contained

in any vessel, anv particle whatever

is equally pressed in every direction,

with a force equal to the weight of a

column of particles whose height is

equal to the depth of the particle
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pressed below the surface of the

fluid. In like manner, also, the

pressure upon a given portion of

the bottom of any vessel, is equal to

the weight of a column of fluid,

whose base is equal to the area of the

given portion, and whose altitude is

the mean altitude of the fluid. From

this last law may be deduced, what

is generally called the hydrostatic

paradox, viz. that the pressure upon

the bottoms of vessels, filled with

fluid, does not depend upon the

quantity of fluid which they contain,

but upon its altitude ; or, inothcr

words, that any quantity of fluid,

however small, (within certain li

mits) may be made to balance any

quantity or any weight, however

jreal Having made these prelimi

nary observations, I shall endeavour

to describe some of the instrument*

and experiments employed, to illus

trate and prove the pressure offluids,

most of which are uncommonly sim

ple, and may be performed by any

one at a very trifling expense.

One of the instruments which is

employed to exhibit the effects of

what is commonly called the hydro

static paradox, consists of three

glass vessels placed in a frame, iind

open at both ends, having the open

ing at the bottom equal in all. The

first is in the form of an inverted

cone, the second, a cylinder, and the

third, is much smaller at the top than

at the bottom. See the annexed

figure.

 

To each of the lowermost open

ings, a brass plate is fixed with equal

force, opening by a hinge on one

side. They are retained in their

places by equal weights attached to

the ends of the levers, and when the

vessels are filled with water to the

same altitude in each, the pressure of

the fluid will overcome the resistance

of the weights, and force open the

plates at the same instant. The wa

ter is caught in the trough below.

If a long narrow tube, full of wa

ter, be fixed in the top of a cask,

likewise full of water, then, though

the tube be so small as not to contain

» pound of the fluid, the pressure of

the water in the tube on the bottom of

the cask, will be so great, as to be in

d»Dgerofburstingit ; for the pressure

is the same as if the cask were con

tinued up, in its full size, to the

height of the tube, and filled with

water. Upon this principle it has

been affirmed, that a certain quan

tity of water, however small, may be

rendered capable of exerting a force

equal to any assignable quantitv, by

increasing the height of the column

and diminishing the base on which it

presses. But this, also, has a limit,

as well as most other things.

To prove that the downward pres

sure of fluids, depends upon their

altitudes, take a tin cylinder, fur

nished with a cock at the bottom ;

when it is full, a given quantity of

water will run out in less time than

when it is only partly filled ; that is,

more will run out in a given time
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when the altitude is greatest, than

when it is less. The sideward pres

sure is also equal to the downward

when the altitudes are equal, as is

illustrated by the following experi

ment, in which we may employ the

same vessel, making a hole at the

bottom, and likewise at the sklo, as

close as possible to the bottom ;

when, if both are of the same size,

equal quantities of water will issue

from them in equal times. The side

ward pressure depends, also, upon

the altitude ; it is as the squares of

the depths below the surface. This

is shown by a simple experiment, in

which we me the same cylinder,

having made two apertures of equal

dimensions, (which may be done by

using the same tool for both, a brad

awl for instance,) but at different dis

tances from the surface of the fluid

in the vessel, when it will be found,

that the greatest quantity of water,

in a given time, will issue from that

which is most remote.

I may here notice an experiment

for showing, that the superior strata

press upon the inferior strata of

fluids. Immerse two tubes of dif

ferent bores, but not of the capillary

kind, in a vessel of mercury ; the

mercury will rise iu the tubes on a

level with its surface in the vessel ;

let water be then poured upon the

mercury, so as not to enter the upper

orifices of the tubes, when the pres

sure of the water, upon the inferior

fluid, will cause the mercury to as

cend in the tubes, above the level of

that in the vessel, but to the same

height in both tubes. The columns

of quicksilver, in the two tubes, are

evidently supported by the pressure

of the water on the inferior fluid.

The same experiment may be perform

ed with oil and tinged water, the

latter being made the inferior fluid.

The upward pressure of fluids may

be shown by a variety of experiments.

Take a glass tube open at both ends,

cover one end with the hand so as to

confine all the air, and plunge it in

to a vessel of water. In this posi

tion, very little water will rise in the

tube, because it is prevented by the

air within, but, on removing the

hand, it immediately rises to the same

height as that in the vessel, owing to

the upward pressure of the fluid. If

we were to do the same with sand or

any other finely-powdered substance,

it is obvious that it would not rise in

the tube. Again: take a tube and

tie a piece of bladder round th»

lower end ; pour in a small quantity

of coloured water, and gently press

it down into a vessel of that fluid.

As long as the level of the water in

the tube, is above that of the water

in the vessel, the bladder continues

convex ; when they are both on a

level, the bladder is flat and flimsy,

the upward pressure being equal to

the downward pressure ; and when

it is pressed still lower, when the

level of the water in the tube is be

low that of the water in the vessel,

the bladder will be forced upwards

and become concave, the upward pres

sure being now the strongest. If a

fine tube be plunged into a vessel of

mercury, and the thumb be placed

close over the upper end, on with

drawing the tube, a small column of

mercury will be found within it: if

the tube be then forced down into a

vessel of water, so as to be fourteen

or fifteen times the length of the co

lumn of mercury below the surface

of the water, the upward pressure of

that fluid will cause the mercury to

rise on removing the thumb. Simi

lar to this experiment, is the follow

ing. Take a piece of lead, ground

smooth, and after having greased it,

place it at one end of an open tube ;

from the centre of the lead proceeds

a taring to keep it close to the tube ;

immerse it in a vessel of water, and

if it be eleven times its thickness

below the surface, the string may be

let go with perfect safety, the upward

pressure of the water supporting the

lead. If it be raised ever so little,

the lead will fall off. Thus lead, or

any other metal, may be made to

swim in water. The reason in this

and the preceding experiment, of im

mersing the tubes to the depth of

fourteen and eleven times the thick

ness of the metals, is because, in the

former case, mercury is fourteen

times heavier than water, and, in

the latter, because lead is eleven

times heavier.

It is on the same principle as the

foregoing, that a bucket of water in
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a well, appears to have little or no

weight till it is drawn out of the wa

ter : for Miirr fluids press equally in

all directions, it requires very little

force to move it. The hydrostatic

bellows is an instrument well calcu

lated to exhibit the effects of the

upward pressure of fluids. It is of

different forms, but the simplest

consists of a long tube of glass or

metal, (a piece of glass pipe for ex

ample) bent at right angles near the

lower end, to which a large bladder

is firmly tied, this ig placed in a box

with a loose board at top, which rises

as the bladder nils with water. The

most common kind consists of two

circular boards connected together

by strong leather, as in the common

bellows. On the upper board is

placed a weight which is raised as

the water is poured in at the tube,

and by this means a few ounces of wa

ter inay be made to raise and support

two or three cwt. The principle on

which this nets is similar to that be

fore mentioned, in the case of the

cask which is burst : only that here,

instead of bursting1 the vessel, the

upward pressure of the fluid is made

to raise a considerable weight.

The upward pressure is again

strikingly illustrated bv means of

jets. Take a vessel withn lateral

projection at the bottom, in which

make two or three small holes.

When the vessel is full and the stop

pers removed from the holes, the

water will rise to a considerable

height; and this would always be

equal to the height of the water in

the vessel, were it not for fric

tion and the resistance of the air.

I have now, I think, illustrated

the downward, sideward, and up

ward pressure of fluids, and the ex

periments which I have mentioned

prove the general law, that fluids

press equally in all possible direc

tions, provided their perpendicular

depths be the same. In my next

communication, I shall endeavour to

explain the principle of the syphon,

and notice its connexion with inter

mitting springs.

I am, Sir,

Your's, &c.

J. M. N.

(To be Continued.)

HINTS FOR PREVENTING THE l.\-

, PLOSION OF FOUL AIR IN COAL

AND OTHER NINES.

(See Magazine, vol. 4, p. 244.)

SIR,—Soon after the plan of my

Igniter was sent to you, I shewed the

original to a gentleman well in

formed of the pernicious effects of

fire damps, &c. found in coal pits, and

made it to act of itself, before him.

He expressed much satisfaction, and

thought it might be of great utility

to miners, in dispersing the noxious

vapours found in mines, although it

might be attended with much injury

to tlie brattins and such things as

stood in the way of an explosion.

lie stated that if I could by any

means prevent that, he had no doubt

my machine would be of great

value. In reply to this, I informed

him, that although I considered it

impossible entirely to prevent the

wreck that might ensue, yet I hoped

it would be very much mitigated by

attention to the following.

A - foul air, or gas, when exploded,

is much of the nature of gunpowder,

and its power immense, more par

ticularly so when confined in narrow

compass, I would recommend that

the brattins of stone, or wood, should

be taken away, and canvas, either

painted or sized, substituted to divert

the current of air to the part where

the colliers are at work. This can

vas to be fixed to the roof and floor,

in such manner that it may be ex-

peditiously let down, or taken away,

when a blast is intended to be made.

This will afford much more space for

the gas to act in, and, therefore, I

conceive will in a great degree lessen

its power.

The first explosion will probably

be the most tremendous, and the

succeeding ones milder; so that

should the explosion be repeated, at

proper intervals, I trust those regions

of darkness will, witli the Almighty's

blessing, become hereafter much less

detrimental to human life, than they

have hitherto been.

, With regard to the choke damp,

which, I am informed, generally

succeeds an explosion, it may possibly

be expelled by irritation.

I am. Sir,

JOSBPH
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MR. ottlky's improved oxy-hy-

DROOEN BLOW-PIPE.

Sir,—The following description

of an improved 0:;y-hydrogen Blow

pipe, by Mr. Ottlev, is extracted

from that gentleman's Dictionary of

Chemistry, which being very lately

published, may not, as yet, have met

your eve ; as it is an instrument of

general utility and interest, I beg

leave to transmit it you for the gra

tification of your scientific readers,

And remain, Sir,

Yours, &c.

1 and 2 make 3.

" The oxy-hydrogen Blow-pipe

is an apparatus which acts by the

combustion of a mixture ofone part

of oxygen and two of hydrogen

gases ; it produces a more intense

heat than any of our furnaces, and

would have been generally used long

ago, could this have been done in

safety ; but when the gaseous mix

ture is set fire to, under common

circumstances, the flame recedes into

the vessel containing the gas, and

the whole explodes with tremendous

force. To prevent such accidents,

several plans have been adopted,

but none has been found to combine

safety with sufficiently powerful ef

fects.

" Being, however, lately engaged

insoine experiments, in which iron

filings were used, and observing that

air could easily be made to pass

through them, it suggested itself to

me, that if the mixed gases Mere

made to pass through a brass cylin

der containing metallic filings, all

possibility of an explosion would be

done away with ; I consequently

made the experiment, and found,

that from the great conducting pow

er of the filings for taloric (matter of

heat), and the density with which

they lie together, it was impossible

to make the flame recede into the

gas vessel, even when the whole of

the pressure was removed, for it is

immediately extinguished upon com

ing to the cylinder containing the fi

lings. A Blow-pipe, made upon

this plan, is very simple, ;md pro

duces a most astonishing heat, as we

nre enabled, by its safety, to have a

jet and flame, much larger than

those formerly used.

 

" The above figure, is the repre

sentation of this Blow-pipe, with

which I have made numerous expe

riments. It consists of a bladder,

A B, containing the mixed gases, a

stop-cock, C, which can be opened

and shut at pleasure ; and the brass

cylinder, D, with the jet, E, from

which the flame proceeds ; the brass

cylinder is about an inch in diameter;

it has two little necks with a small

piece of new gauze in each, to pre

vent the filings from falling out, and

one of these necks screws on to the

stop-cock of the bladder, while the

other is attached to the jet. In using

this Blow-pipe, pressure maybe ap

plied to the bladder by the hand,

and as the flame consists of two

cones, one inside the other, it is ne

cessary to recollect, that the point of

the inner cone gives the strongest

heat ; it fuses all sorts of earthen

ware, as well as platinum, marble,

and many other substances which

cannot be fused by any other means.

" I have been enabled to work the
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above described blow-pipe, with such

perfect safety, that I have used jets

like the spout of a watering pot, with

five, or even seven apertures.

CTCLOIDAL CHUCK.

Sir,—I beg to inform your Here

ford Correspondent, " Amicus," in

No. 147, that I have constructed a

Cycloidal Chuck, from the plan and

description given in the 72nd number

of your Magazine, and which an

swers equally well for an Eccentric

Chuck, as the accompanying speci

men will show, if you think proper to

insert it with the letter press.

 

Probably Amicus may get one

made at Holtzapffel and Co.'s, Cha

ring Cross, but I can form no cor-

rectopinion of the cost, only I know

that, together with a slide rest, with

out which, of course, the Chuck can

not be made use of, it cost me an

immense deal of labour, and had I

been aware of the great accuracy re

quired in its construction, I believe I

never should have undertaken the

job.

The headstock wheel and the

wheel K (see plate in No. 72) of my

chock, have 48 teeth or cogs, in

each, the large face wheel, H, 96, and

I have piniuns of 12, 16, and 21

teeth, which form circles of eight,

the, or four cycloids. By taking

off' the keaiMock wheel, and with

the help of a spring catch, or dog,

which tits into the tpeth of the wheel,

K, it serves for an eccentric chuck

of 384, 28S, or 192 divisions, accord

ing to the size of the pinion used.

The eccentric border of circles in

the specimen, contains 288.

I shall be glad to give Amicus, or

any other brother amateur, any in

formation on the subject in my pow

er, or to see him here if he thinks

the inspection of the chuck worth the

trouble and expense of the journey.

He may learn my address at the

publishers, or at Messrs. Proctor and

Jones, Booksellers, Ludlow.

I am, Sir,

Your's, &c.

R. M.

Ludlow, August 19, 1826.

PURE CAOUTCHOUC.

This useful substance, commonly

known by the name of Indian rubber,

has been examined by Mr. Faraday.

It was a sap in the fluid state, nearly

as it came irom the tree, of a pale
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yellow colour, thick, creamy, and

uniform, smelling like putrescent

milk. When exposed to the air in

thin films it soon dried, and became

tough and elastic as usual: 100

grains, when perfectly dried at 103*,

were reduced to 45. Heat immedi

ately coagulated the sap, the caout

chouc separating in the solid form,

and leaving an aqueous solution of

its other ingredients. Alcohol pour

ed into the sap precipitated from it

pure caoutchouc, leaving a solution

of impurities. Alkali had no other

effect than to evolve a fetid odour.

The sap left to itself for several days

separated into an opaque portion,

which contracted upwards, leaving

beneath a deep brown transparent

solution. Water seemed to produce

no effect on the sap further thau

uniform dilution ; a creamy portion

soon rose to the top, which was the

original caoutchouc somewhat puri

fied ; by repeated treatment of this

kind it was washed free of every

impurity without further change ;

and, diluted with water, was kept

very little altered for a year. When

the sap was put on absorbent sur

faces, as bibulous paper, chalk, or

plaster of Paris, the water was ra

pidly abstracted, the caoutchouc im

mediately formed a mass retaining

the form of the thing on which it was

cast, and thus beautiful medallions

were made.

When aggregated in any of these

ways, the caoutchouc appears at

first as a soft white solid, almost like

curd, which, by pressure, exudes

much water, contracts, becomes

more compact, acquires elasticity,

but is still soft, white, and opaque.

The opacity is not an essential pro

perty of the body, but is due to wa

ter within its mass : this is dissipated

by free exposure, and then the caout-

chouc becomes a transparent, nearly

colourless elastic body. No re

duplication and pressure in a Bra-

mah's press was found permanently

to alter it. It is a non-conductor of

electricity. It has a very adhesive

surface, which it retains after many

months' exposure ; its fresh-cut sur

faces, when pressed together, adhere,

ami the juncture is as strong as any

other part. Solution of potash.

boiled on it produced no effect. It

burns readily. At a high tempera

ture it is decomposed, and resolves

itself into its two ultimate elements,

carbon 6*812 and hydrogen 1, in a

total of 7"812 parts. Dr. Ure makes

the carbon bear a greater proportion

than this ; he says 90 carbon to

9- 1 1 hydrogen.

If newly precipitated camphor be

mixed with the sap diluted with wa

ter, and a coagulation effected by

heat or absorption, the caoutchouc

obtained is highly odorous. Colour

may be imparted to it by similar

means ; body colours answer best,

as indigo, vermilion, chrome-yellow,

carmine, lake, &c. they being well

levigated with water previously.

By analysis, which space will not

allow us to detail, Mr. Faraday as

certained, that the liquor remaining

after the coagulation contains several

ingredients. One thousand grains of

the original sap consists of, caout

chouc 317 grains, albuminous preci

pitate 19, peculiar bitter colouring

matter, highly azotated, and wax,

7l"3, substance soluble in water and

not in alcohol 29, water, acid, &c.

S53-7.

Olive oil being added to well- wash

ed milky caoutchouc, and both well

beaten together, a stringy adhesive

substance was produced, of a pearly

aspect, stiff, and almost solid: it con

tained water, and when this was ex

pelled, it became oily, fluid, and

clear, being then an oily solution of

caoutchouc. Oil of turpentine agi

tated with dilute sap, and allowed to

stand 24 hours, separated into three

portions ; the bottom was the usual

aqueous solution, the top was the oil

of turpentine, holding a little caout

chouc dissolved, and in the middle

was a sulistance like birdlime, con

sisting of caoutchouc with some oil

of turpentine.

Quarterly Journal, XXI. 19.

CARRIAGE TO CARRY AND LAY DOWN

ITS OWN RAIL-ROAD.

Mr. James Bryan having been

strongly impressed with the many

practical advantages that would be
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derived from a carriage constructed

so as to carry and lay down its own

rail-road, with a comparatively small

increase of friction or weight, he

turned his attention to the subject,

and after forming many plans, he

conceives he has hit upon one which

will answer this desirable purpose.

We, from the nature of our work,

can only give a general outline of

the machine, and illustrate the prin

ciple of its motion.

The side of the waggon overhangs

the wheels at the top considerably,

but the rest of the side is vertical,

and about midway between its top

and bottom, and at the opposite ends

of the side^ are fixed two grooved

pulleys, moving in the same plane as

the side, the axles perforating the

side at right angles to its plane. An

endless chain traverses these pulleys,

the length of which is divided into

three equal parts, and at the points

of division it is attached to brass

blocks, having lateral friction rollers ;

these move along in a lateral groove,

which retains them in the plane of

the side. Each block carries a spin

dle, which projects, and receives a

vertical iron bar, having its lower

end fixed to the outer side of one of

the rails.

When the carriage is set in motion

by horse or steam power, the weight

of the carriage acts on two rails on

each side, and these are attached to

the part of each chain which is be

low the pulleys, the spindles of these

rails acting as fixed points to retain

the chain, while the carriage moves

forward till the second spindles are

raised, and with them the rails which

the carriage wheels have left, and

then the third spindles are depressed

with the rails on which the carriage

isr next to run. A lateral motion is

given to the rails by proper guides,

so that they may not interfere with

one another, nor with the wheels of

the carriage.

The'four carriage wheels arc sup

ported alternatively by four and by

two rails, and there are cither two

or four rails constantly moving for

ward to be placed to receive the car

riage wheels.

The union of the ends of the rails

on the ground is effected by a sim

ple mechanical contrivance, so that

the pressure in this case is said to be

diffused over a surface equal to the

length of two rails multiplied into

their breadth ; but this contrivance

is not described.

Carriages of this nature would be

well adapted to convey articles of

great weight, in such situations, or

on such occasions, as did not admit

of a continued fixed rail-road being

laid down. In the passage of flat

sands, where, by the diffusion of

pressure, the carriage would be pre

vented sinking, or in the cultivation

and improvement of hogs, it might,

perhaps, be used with advantage.

Many objections may be started

as to the instability in the appli

cation of the rails to the surface,

their adhesion to moist, soft sur

faces, &c. ; but Mr. Bryan conceive*

these disadvantages might be obvi

ated by mechanical and local adapta

tions ; and if carriages carrying

their own rail-roads could be brought

into operation, he further thinks

" that the tracks might descend on

a level stone causeway, or continuous

bearing on each side j any occasional

impediments could be removed by

adjustments in front of the carriage,

which would precede the laying down

of the rails.

The fact is, however, that a smooth

stone causeway would be far supe

rior to these movable rails, as a

railway. The contrivance may do

rcry well on an Irish bog ; and it is

not a bad idea for a carriage to

travel on snow, were it not that the

sledge of the Laplander is vastly

superior for the purpose, to this in

vention.

MECHANICS INSTITUTION.

Sir,—In perusing your number

for June 3rd, p. 70, you mention your

wish to have regular accounts of the

Mechanics' Institutions already form

ed. There seems another important

use to which your valuable register

may be applied ; you will, therefore,

pardon a constant reader for stating

it. There are many places in which

a desire exists for forming Mechanics'

Institutions, but from local circum

stances, none have yet been cun
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stituted. Hints or directions to aid

such, would be of great importance

to the diffusion of those methods by

which the mechanic might be directed

to secure the exertions of others si

milarly disposed with himself, and

the philanthropist induced to coun

tenance plans, that experience has

proved fitted to enlighten the under

standing, to correct vicious habits,

and to advance domestic comfort and

social improvement. When I visit

any new place, my custom is to in-

?[mre what plans are there pursued

or educating the young, and meli

orating the condition of other classes.

If there is a Bell, a Lancasterian, or

an infant school, I am anxious to see

their method of proceeding, with a

view to find if any local practice can

be turned to a general profitable ac

count.

Since Mechanics' Institutions have

been introduced, I have endeavoured

to ascertain their progress and ef

fects, and have uniformly been

pleased with the result. On that

account, I regret that they are not

more general. In a late tour to the

Isle of Wight, at Portsmouth, I wag

delighted to find the good effects al

ready produced, and in the same

degree vexed, when at Southampton,

to hear of no such institution being

established there. I inquired the

cause, and one reason assigned for

nothing being done surprised me ;

*' Southampton is a party town."

This, Mr. Editor, is the very reason

that the mind should be turnedto

subjects in which no party can pre

vail—the very reason for causing

discordant passions, to be lulled into

the peace of inquiry, and the attain

ment of useful knowledge.

I was informed, that there are se

veral gentlemen of much prudence

and liberality, resident in the town,

who have ever seemed anxious to

promote the benefit of the lower

classes. Such being the case, sir,

either you or some of your corres

pondents may be able to throw out

some suggestions which may be turn

ed to a good account, and if so, I am

sure I shall be forgiven for having oc

cupied any part of your publication.

L. E.

London, July 8th, 182C.

ON FIGURES.

Chap. I. Continued.

Case 3. To Reduce a mixed Num

ber to an Improper Fraction.

Rule.—Multiply the whole num

ber of the mixed number or fraction

by the denominator of the fraction,

adding the numerator to the an

swer, and the sum will be the nume

rator of the improper fraction re

quired, the denominator of the frac

tion of the mixed number being still

the denominator of the new fraction.

Ex. 1. Reduce 7 -jj to an impro

per fraction.

i

70

2

72

— thus 2 ■7%*

Ex. 2. Reduce 59 s to an im

proper fraction.

59

12

708

C

714 thus 2* = 59 L

Examplesfor Students to practice.

1st. Reduce 132 jM to an impro

per fraction.

 

6th. 455=

Case 4. To Reduce an Impro

per Fraction to a whole or mixed

Number.

Rule.—Divide the numerator by

* = means that the two sums be

tween which it is placed are equal.



ON FIGURES.

the denominator, and the quotient

shall be the answer.

Ex. 1. Reduce tj to a whole or

mixed number.

15J120f8 = ™

120

Ex. 2. Reduce Q to a whole or

mixed number.

20;i75r8 ; = ir

160

15

Example/for Students to practice.

„ 3 1276

1st. Reduce to a whole or

150

mixed number.

2nd. —■

3rd.

4th.

5th. —

767

16

21

18

75

60

G5

13

8207

Gtli.

3

213

,51 = 71

11

17

187

!E= 11

Examples for Stu/lents to practice.

1st. Reduce 23 to an improper

fraction. Denominator 12

2nd. 165 48

3rd. 8761 7

4th. 18 35

Cabb 6. To Reduce a Compound

Fraction to a Simple one.

Rule.—Multiply the numerators

of all fractions into one another, and

the product shall be the new nume

rator. The denominators are to be

multiplied in the same way for a new

denominator.

Ex. 1. Reduce "rof -s of ^ to a

simple fraction.

2 5

0 10

1529

Cask 5. To Reduce a whole

Number to an Improper Fraction,

its Denominator being given.

Rule.—Multiply the* number by

the denominator given, and place

that same denominator under the

product.

Ex. 1.—Reduce 71 to an improper

fraction, having three for the deno

minator,

71

Ex. 2. Reduce 11 to an improper

fraction, having 17 for the denomi

nator.

12

no

50

253

1320 new numer. 12800 new denom.

Thus 1MM" ™ t of „j of

Ex. 2. Reduce t of 4 of £ to a

single fraction.

6 8

9 12

54

72

96

94.

3888 new numer. 9024 new den,

Tims jMf = i of ij of t«

Examplesfor Students to practice.

1st. Reduce g of ■ of -j to a

simple fraction.

2nd. — £ of £ of 7. of -J

3rd.— 35 of S of n of 4

4th. — s of 5 of £

5th. -—- » of Trot jt

I am, &c.

1 and 2 make 3.

August 12th, 1820.
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NEW DIVI8tON OF THE THERMO

METER.

Lieutenant Skene, who accom

panied Captain Parry in his expedi

tion of 1820, has renewed the idea of

dividing the therniometric scale, ac

cording to the fusion of two solid

bodies, and not according to the fu

sion and vaporization of one, as has

hitherto been done. In truth, the

circumstances proper to give a fixed'

degree of temperature by the vapo

rization of a liquid cannot be united

at will, while the fusion of a solid

body to a liquid state is determined

only by the affinity of the particles

of the body for each other and for

caloric, and depends upon no other

cause. Mr. Skene proposes to es

tablish as the therniometric unity,

the difference of temperature between

the degree at which mercury fuses,

and that at which ice melts, care

being taken that thesetwo substances

are perfectly pure. This unity is

to be called a degree, and to be di

vided into 100 minutes. The point

at which ice melts would, as at pre

sent, separate the cold from the

heat, and be marked 0, The

ascending minutes would have the

sign +, the descending ones the

sign —. An advantage would result

by the highest temperatures, even at

those which the least fusible metals

are melted, being devoted by eveu

numbers. Between the melting of

ice and the boiling of water there

would not be more .than about 2"

50' zinc, would melt at 9", &c. : num

bers more easily to be remembered

than those at present employed.

The graduation of thermometers

would certainly be more difficult, and

could only be entrusted to skilful

artists : this, however, would be of

the greatest benefit, fully appreciable,

indeed, only by those who have felt

to what a degree the scientific world

is infested with thermometers on

which not the slightest reliance can

be placed.

ON THE COMPASS.

' Sir,—Having seen, in the Quar

terly Journal of Science, &c. for

1820, vol. 9, an article, stating as

Colonel Beaufoy's opinion, from bis

own magnetical observations, that

the compass had then (1818) attained

its greatest variation, and was slowly

retrograding, and returniug towards

the North Pole ; and, being quite a

novice in these things, would you, or

any of your correspondents, through

the means of your much approved

and excellent Magazine, be kind

enough to inform me if the Colonel

be correct ; and what now is the

variation of the needle from the true

north ; also the method how it is as

certained.—Trusting you will not

consider my request impertinent,

I am, most respectfully, Sir,

Your very obedient Servant,

A Subscriber.

Wakefield, IGth Aug. 1S23.

GROUND SWELL IN THE POLAR RE

GIONS.

The ice in the Polar regions ac

commodates itself to the surface by

bending, but when several yards in

thickness, it refuses to yield beyond •

a certain extent, and is broken in

pieces with dreadful explosions.

The best account that we know of

the appearances presented on such

occasions is given by a party of

Moravian missionaries, who were

engaged in a coasting expedition on

the ice along the northern shore of

Labradore, with sledges drawn by

dogs. They narrowly escaped destruc

tion from one of those occurrences,

and were near enough to witness all

its grandeur. We extract it from

the recent interesting compilation of

the Rev. Dr. Brown, on the History

of the Propagation of Christianity.

The missionaries met a sledge with

Esquimaux turning in from the sea,

who threw out some hints that it

might be as well for them to retiu-n ;

after some time, their own Esqui

maux hinted that there was a ground

swell under the ice ; it was then

scarcely perceptible, except on lying

doivn and applying the ear close to

the ice, when a hollow disagreeable

grating noise was heard ascending

from the abyss. As the motion of the

sea under the ice had grown more



MEDALLION WAFERS. 271

perceptible, they became ftlarmed,

and began to think it prudent to

keep close to the shore ; the ice also

had fissures in many places, some of

which formed chasms of one or two

feet, but as these are not uncommon

even in its best state, aud the dogs

easily leap over them, they are

frightful only to strangers ; as the

wind rose to a storm, the swell had

now increased so much that its effects

on the ice were extraordinary and

really alarming. The sledges, instead

of gliding smoothly along on an even

surface, sometimes ran with violence

after the dogs, and sometimes seemed

with difficulty to ascend a rising hill ;

noises, too, were now distinctly heard

in many directions, like the reports of

cannon, from the bursting of the ice

at a distance : alarmed at these

frightful phenomena, our travellers

drove with all haste towards the

shore, and as they approached it the

prospect before themwas tremendous ;

the ice, having burst loose from the

rocks, was tossed to and fro, and

broken in a thousand pieces against

the precipices, with a dreadful noise ;

which, added to the raging of the

sea, the roaring of the wind, and the

driving of the snow, so completely

overpowered them as almost to de

prive them of the use of both their

eyes and ears. To make the land

now was the only resource that re

mained ; but it was with the utmost

difficulty that the frightened dogs

could be driven forward, and as the

whole body of the ice frequently

sunk below the summits of the rocks

and then rose above thein ; the only

time for landing was at the moment

it gained the level of the coast, a cir

cumstance which rendered the at

tempt extremely nice'and hazardous ;

both sledge3, however, succeeded in

gaining the shore, and were drawn

up on the beach, though not without

great difficulty ; scarcely had they

reached it when that part of the ice

from which they had just escaped

bust asunder, and the water rushing

from beneath instantly precipitated

it into the ocean ; in a moment, as if

by a signal, the whole mass of ice for

several miles along the coast, and

extending as far as the eye could

reach, began to break and to be

overwhelmed with the waves ; the

spectacle was awfully grand ; the im

mense fields of ice rising out of the

ocean, clashing against one another,

and then plunging into the deep

with a violence which no language

can describe, and a noise like the

discharge of a thousand cannons,

was a sight which must have struck

the most unreflecting mind with

solemn awe. The brethren were over

whelmed with amazement at their

miraculous escape, and even the

pagan Esquimaux expressed grati

tude to liiod for their deliverance.

TIMES OP THE DAY WHERE THE

MEAN TEMPERATURB OCCURS.

In a paper on this subject, in the

Edinburgh Journal of Science, Dr.

Brewster remarks, I am not aware

of any observations made in our

climate, by which the hours, when

the mean temperature of the day

occurs, could be determined. It has

generally been believed that it occurs

at eight o'clock in the morning ; and

Professor Playfair not only consi

ders this as nearly the hour of mean

temperature for Edinburgh, but he

regards the maximum as occurring

from one to half-past two, or even

three o'clock ; and upon these prin

ciples he has selected his three pe

riods, viz. eight a. h„ the time of

maximum, and ten o'clock, p. M.

Referring to tables, shewing the

mean temperature of each hour for

each month of the years 1S81 and

1825, Dr. Brewster" finds that the

mean temperature of these two years

occurred at 13 minutes past nine,

A. M.

MEDALLION WAFERS.

Sin,—I should feel greatly obliged

to you, if you could inform me,

through the medium of your valuable

miscellany, the best method of

making the medallion wafers, stating

of what the composition consists,

and how it can be prepared ; and

also whether the wafers on which the

composition is fixed, are the common
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wafer ; and if not, how it may be

prepared also.

I am, Sir,

Your obedient Servant,

. A Constant Reader, and a

Collector of Seals.

Bull, 15<A August, 1825.

to builders and others whom

it j1ay concern.

Gentlemen,—It would ill become

me, at a season like the present one,

were I not to remind you of the im

propriety of the present mode of

building, and the great danger that

ultimately awaits such a system. It

lias repeatedly occurred to me, on

passing through the principal streets

of this town, where building is car

ried on to an almost unlimited ex

tent, that the proper authorities have

not exercised their power over the

workmen. Bricks ought never, in

such a season as the present one, to

be put together without being pre

viously dipped in water, or having

water thrown upon them ; and they

ought never to be used immediately

after they are taken from the kiln,

as is too often practised in this and

other towns. Bricks, dipped in wa

ter, are absolutely necessary ; be

cause, if there is any limestone in the

heart of the brick, the moisture ab

sorbed by the clay will cause the

brick to burst ; and this is the only

and best way of trying the materials

a brick is made of. There is another

advantage attending it ; it will cause

the mortar to adhere to the bricks,

which is the principal point now un

der consideration in the present time.

Bricks are taken out of the hot sun,

piled upon each other with a bed of

mortar (nearly all sand) three quar

ters, and even an inch thick. Now,

it is impossible for a building to

stand after being put together in

such a way. Mortar will never ad

here to any thing of a dry or hot

nature. Mortar ought to be in pro

portion of one part of lime to two of

sand, and well troddeu ; no more

mortar should be used in their beds

than is absolutely necessary. Walls

of large dimensions ought to be

grouted every fourth or fifth course,

with fresh burnt lime and good sharp

sand ; and no part of a building;

ought to be carried up above another,

but the whole gradually carried up

together. Buildings intended to

bear large burdens, ought never to

have their walls carried up more than

two or three feet each day ; and it

is the greatest folly imaginable to

employ more workmen than is ne

cessary to carry the building up in

a gradual manner. I have known

repeated injuries to be done by em

ploying too many men at one build-

ing. I recommend a few days to be

allowed between each story, after

the timbers are laid, for the proper

settlement of the brickwork ; and I

have no hesitation in saying that, if

the plan I have recommended be

strictly attended to, our posterity

will find as great difficulties to en

counter in pulling down our works,

as many of you have experienced in

pulling down the old buildings of

this town.

J. B., Architect.

Walton Breck, August 10, 1826.

Kaleidoscope.

NOTICES

TO CORRESPONDENTS.

We have to apologise to W. W. of

Exeter, for the non-insertion of his last

communication. His former letter we

have never seen ; and the present one

has, unfortunately, been mislaid till now.

The Inquiry shall appear in our next.

Communications have been received

from Mr. Truman—A Subscriber—A.

B. W.—B. Y.—Jasper—R. S.—A

Friend—and X. X. Y.

•»* Orders from the country should

particularly state, Knight and Lacey's

Mechanics' Magazine.

Communications (post paid) to be addressed

to the Editor, at the Publishers', KNIGHT

and LACEV, 55, Paternoster Row, London.

Printed by D. Sidney, Northumberland Street*

Strand.
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Were the word iron suddenly expunged from the catalogue of modern materials, the total

fabric of European civilization would be effaced along with it ; for there it not a want of the

present age. absolute or fictitious, nor a gratification, physical or intellectual—not a link in the

whole chain of social improvement, to which iron, in some shape or other, directly or indirectly,

does not administer.

NEW EFFECTUAL AND CHEAP MARINE LIFE-PRESERVER

J7jJL

 

Sir,—In number 152 of your va

luable work, you have copied from

the Liverpool Mercury, an acco\uit

of a new marine life preserver, in

vented by Mr. Egerton Smith, the

talented editor of that respectable

Journal. This gentleman has com

municated, by means of the same

publication, a very great improve

ment in the before described appara

tus and particularly requests that his

VOL. VI.

fellow journalists, who noticed his

former suggestions, will apprize their

readers of it.

After correcting several fault and

deficiencies which had found their

way into his former communication,

Mr. Smith remarks, " The first rude

experiment I made, and which, as I

have already admitted, was published

rather precipitately, so thoroughly

convinced rae that, it would lead to
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important results, that bearing1 in

recollection the anecdote of Colum

bus and his egg, I could not resist

the temptation of putting in my

claim to the first thought of a simple

apparatus, which will, in all proba

bility, become very general, or will

lead to still better methods of saving

human life.

" Since the date of my former

letter, I have made at least thirty

trials of cork collars, or jackets, in

various forms, in the floating bath,

and the result lias been the most

complete success ; nor do I fear

committing myself when I assert,

that, for a few shillings, a simple

life-preserver may be made, which

can be applied as readily as a man

can put on his coat and waistcoat,

and which shall buoy him up higher

in the water than any man can swim

without it. In addition to these pro

perties, a little extra cork will render

it capable of floating two or three

persons-, or even more. It may also

be instantly applied without taking1

off the clothes, if necessary.—I have

already adverted to the defects of the

first collar suggested. It was a

mere circular piece of cork, of an

uniform thickness of about two in

ches, the head passing through the

central opening.—When resting on

the shoulders, it stood out horizon

tally- at right angles with the body,

somewhat like a Queen Elizabeth's

frill or ruff.

" This kind of collar, if it contains

about three pounds of cork, will

accomplish every thing which I pro

mised in my letter ; but it is liable

to an objection, of which, in my

eagerness to convey the hint to the

public, I was not aware, but which

is now completely obviated. In order

to have all the advantages of the

buoyancy of the cork, it should be

wholly, or nearly immersed in the

water: for this purpose it was ne

cessary that the collar should rest on

the shoulders, or at the greatest

practicable distance from the chin,

in order to elevate the head as much

as possible above the surface of the

water. To keep it down to the

shoulders, the most obvious method

was by bandages passing under the

arms, or across the back, and tied or

strapped over the breast. It wat

found, however, that unless the ban

dages were drawn so tight as to be

inconvenient by pressure, the collar

would rise from the shouldera Kttre,

and, of course, the head become pro-

portionahly depressed. The upper

circumferent rim of this collar being

out of the water, if there be any con

siderable ripple or swell, the wave*

arc apt to splash over the face. Such

were the defects of the first appara

tus, which I have thus minutely de

tailed, because I know that very

many persons have, in consequence

of my first letter, procured cork

collars of that description.

" In order that the collar, while it

rests upon the shoulders should be

immersed either wholly or in a great

degree in the water, it should be

shaped, not as originally described,

but ought to be sloped gradually

from the central hole to the circum

ferent rim, so as to resemble in shape

a double convex lens. This may ea

sily be understood by an inspection

of the figures. Fig. I, represents

a back view of the collar, with two

pieces of strong tape firmly stitched

to its under rim, and hanging down

at right angles with it. To the end

of these are to be fixed a cross strap,

with a buckle, to go round the chest,

and fasten in front. This belt, al

though not shewn at fig. 1, may be

seen at fig. 2. The two tapes a and

b (fig. 1) are to be of such a length,

that when the strap or belt is fasten

ed to their ends, it may lie close under

the arm pits, which will keep the back

rim of the collar from rising from the

shoulders. A small leather strap,

which is not shewn in fig. ], is also

secured from the under rim of the

front of the collar. This, by being

passed through a small buckle sewed

on to the cross belt, will keep the

collar from rising in front. When

the tapes and straps are thus ad

justed, which may be done in a very

few seconds, if the wearer enter the

water he will be buoyed up in aa

upright position, which, if he cannot

swim, is the best position he cau re

tain. While thus floating, the whole

of the collar, unless it is unnecessarily

buoyant, will be immersed in the

water ; and the wearer will find him
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«elf so* entirely art his ease, that if

the collar be used for the purpose of

learning- to swim, a week's practice

will effect the purpose. When in the

act of swimming, part of the back

rim of the cork will be out of the

water ; but this is of no importance,

if there be sufficient buoyancy in the

part which is immersed. The di

mensions of these collars will, of

course, vary with that of the wearer.

That with which a great many ex

periments have been made, and which

is found quite sufficient to float a

person of thirteen or fourteen stone

weight, is of the following weight

and dimensions :—The whole collar,

about sixteen inches in diameter.

The thickness of the part which

comes in contact, or nearly so, with

the neck, is three inches, from which

it tapers off towards the edges to

about half that thickness. The

weight of such a collar is about

three pounds. It only remains to

explain why the hole for the head to

pass through is oblong. The head

being narrower from side to side,

than from back to front, the hole is

cot thus to prevent a waste of cork,

and to bring the collar as near as

possible to the neck. The inner rim

of the circular hole may be padded

with a little linen or flannel, to pre

vent the friction of the cork against

the skin.

"Having thus described as mi

nutely and as clearly as I can, the

construction and mode of wearing

the simple collar, I shall pass on to

another kind of preserver, which

many people may prefer, as it buoys

up the wearer higher in the water

than the mere collar, guards his breast

and back, keeps him warmer in the

wj.ter, aud is better adapted for

swimming. It is composed of a

collar, or a half collar, r.ttached to a

kind of front and back stays. A B,

fig. 3, is an oblong piece of light

sail-cloth or strong linen, of length

and breadth proportionate to the

stature and bulk of the wearer. It

has an aperture in the centre, through

which the head passes ; the part A

foiling down in front, as far as the

waist, and the part B hanging down

behind. To the front and back are

at itched pieces of cork, of size and

shape according to the fancy, or the

bulk and weight of the wearer.

That we shall here describe is simi

lar to one which we have tried with

complete success and satisfaction.

The cork for the front and back may

be of one piece, hollowed out a little

to fit the shape; but we are of

opinion that it adapts itself better to

the body, and lies closer, when com

posed of several parts. The reader

will perceive we have six pieces

of cork in front, and six in the back,

ranged in rows of three. In our

specimen (fig. 3) the pieces which

He upon the middle part of the back

and front of the body are about seven

inches broad, while the side pieces

are only four, making the whole

breadth fifteen inches, leaving half

an inch of the linen or sail-cloth on

each side. The upper row are about

nine inches long, and the lower row

about six inches. The back corks

are nearly of the same dimensions,

but rather of thinner cork, as the

same quantity of buoyancy is not

necessary, nor indeed proper, behind

as before, because the position of

the head throws the body, when in

the water, into a sloping position, as

if leaning forwards. The corks in

front, in our specimen, are somewhat

more than an inch thick, and weigh

about two pounds ; those in the back

being rather thinner, weigh about one

pound and a half; so that the whole

jacket, independent of the half collar,

weighs about three pounds and a half.

The collar (C, fig. 3) is firmly stitched

to the upper part of the front sail

cloth, and, when worn, projects out,

horizontally, about five inches. Its

thickness, nearest the neck, is about

three inches, from which it is cut

down to a blunt edge, as may be

easily understood by inspecting

figure 2. The weight of the collar

may be about half-a-pound, making

the whole preserver four pounds, in

dependent of the sail-cloth and belt.

There is more cork in this specimen

than is requisite, as it was made for

the purpose of being worn over the

clothes, which it is always desirable

to preserve ; so that the wearer,

when he reaches shore, may not be, as

is too often the case, naked and wholly

destitute of apparel. A preserver

t 2
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of this description, will enable him

also to carry off a considerable quan

tity of money in his pocket, if he

should happen to possess it. When

this simple apparatus is used, the

wearer passes his head through the

central aperture in the sail-cloth (fig.

3), and the front and back instantly

arrange themselves, so that all that

remains to be done is, to fasten them

together. A strap or belt, formed of

diaper web or saddle girthing, &c

(D, fig. 3) is secured to the back

collars, at such a distance from the

neck as to pass just under the arm

pits ; so that when buckled in 'front,

the whole jacket is prevented from

slipping up, which it would otherwise

do, owing to its great buoyancy.* A

piece of strong tape (E) is stitched

to the lower row of the back corks,

and tied tight in front, over the

centre of the lower row of the front

corks. When the preserver is thus

arranged, which may be done in a few

seconds, the collar projects horizon

tally, as seen at fig. 2, and the front

corks are brought into close contact

with the breast. The back corks,

which are not exhibited in litr. 2, are

brought equally tight, and the body

is braced up most comfortably, and

protected behind and before from ex

ternal injury ; while the buoyancy of

the whole keeps the head elevated,

much higher than swimmers in ge

neral can carry theirs, the half collar,

which may easily be made into a

whole collar by adding a back part,

greatly helps the wearer to remain

upright in the water when necessary,

and prevents the body turning round,

or lying ' lob-sided,' as it is apt to

do when a mere cork waistcoat is

applied. The belt or strap should

be braced tight, and kept as close to

the arm-pits as possible, as the body

is thereby prevented from coming

into contact with the cold water.

" With respect to keeping on the

clothes, there can be no question that

they should always be retained, if

possible, as the wearer can by that

• The buckle and strap or belt when

passed round in front are put through

two loops m the front cork, represented

by two white stripes hanging down just

under the collar.

means sustain the cold much longer

than when naked ; besides, as we

before observed, saving his apparel

and money.

" We have already said that there

is in the preserver here described,

much more cork than is requisite,

and we feel confident that if the front

cork were one pound and a half,

the back cork one pound, and the

collar half-a-pound, it would be

found sufficient. However, as it was

our intention to use our apparatus

with our ordinary clothes on, even

to the shoes, it was necessary to have

a little extra buoyancy."

A. B.

ON RAIN AND SNOW.

Sir,—It is very generally sup

posed, that the higher we ascend

from the earth the greater is the de

gree of cold, and the truth of the sup

position is confirmed by the unani

mous testimony of aerial voyagers,

and our own experience in ascending

mountains. Such being the case.

Sir, may I ask any of your intelligent

Correspondents, how it is that though

so great a quautity of water is held in

solution by the atmosphere, as is

evidenced by continued heavy rains,

and the bursting of water-spouts,

that whole sheets of ice are not

formed in the air, and that the snuw

in the north of Europe, where the

cold is very intense, descends in

flakes similar to those of England ?

lam, &c.

Eiuopi's R,

OBSERVATIONS ON THE MAV-EfU,

AND ITS RAVAGES ON PLUM, AND

OTHER TREES, AND ALSO THE

MEANS OF PREVENTING THE MIS

CHIEF.

Franklin's American Journal.

Sir,—Being convinced, by obser

vation, and by reading several pa

pers on the subject, that our plums

were stung by an insect for the pur

pose of depositing its egg, and hav

ing often seen the egg and the worm

when hatched, I was determined both

to learn the history of the insect, and
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to endeavour to prevent the mischief

it caused.

The insect of which I speak, is

called by some, the May- bug1, or

Doree-beetle. It belongs to the or

der coteoptera,* and it deserves the

attention of every one interested in

agriculture and horticulture. In

three months after the eggs are de

posited, either in the plum, cherry,

apricot, peach, nect.irin, or in the

earth, this insect assumes the form

of a small grub or maggot. If it be

deposited in fruit, it works its way

to the kernel, and the circulation

being destroyed by its ravages, the

fruit falls to the ground. The worm

then crawls downwards, and finds its

way to the roots of vegetables, on

which it subsists for three years,

going lower and lower into the earth

every winter as it increases in strength

and size. When it has attained the

size of half an inch caliber, and from

an inch to IJ inches in length, and

has remained in the grub state for

three years, committing- every sort

of waste and destruction, it digs its

way down in the earth, to the depth

of six or teeen feet, when it scoops

out for itself a commodious habita

tion. It here shortens itself, swells,

and finally bursts its last shell, and

assumes the form of a chrysalis.

This occurs in January or February,

and in a little time, the beetle is

formed. It remains in an inert and

imbecile state, under ground, until

the beginning of May, when it again

commences its ravages, and after

stripping the trees of their leaves,

and perpetuating its species, it either

returns to its holes and perishes, or

else (its thirst being very great at

the close of its career) it flies to

ponds and rivers, and is seen no

more. This is the formidable insect

that preys on the industry of man.

Thin is the corn gi-ub, the cut worm,

the wood maggot, the potatoe worm,

the cabbage worm, and, in short,

occasions the loss of our Indian corn,

of uur cabbage, of our potatoes, of

our fruit, and of our trees. There

are many varieties of this mischievous

insect, but this chesnut coloured

beetle U the worst, for its life con-

* Scarabaws Melolontha. Lion.

tinues to four years, and at every

stage it does an immensity of mis

chief. It has" unfortunately hap

pened, that the rotation of crops in

our district, has been favourable to

the increase of this insect. Clover

grounds and grasses, of every kind,

being its hiding place during the day,

whilst in the ny or beetle state.

They are this year, more numerous

than I have ever known them, at

least it so appears to me now that I

have begun to understand their move

ments. I have thus far, at certain

points, defended rnvsclf from their

attacks, and if I ultimately succeed,

I shall be well repaid for the labour

it has cost me.

It is possible that pungent odours

may deter them from alighting on a

tree, but I doubt it ; actual manual

labour is the only preventive to the

scourge. As soon as I became ac

quainted with their movements, and

saw, or rather heard that they had

commenced their destructive work,

for they only leave their holes at

dusk, I began to work. I spread a

large sheet or waggon cover under a

tree, and giving the trunk a sudden

blow with the Hat of the hand, the

beetles fell on the cloth. Some

young plum trees had from 4O to 60

large beetles clinging to their limbs

and leaves ; but the slightest touch

makes them drop as if dead. As

soon as they dropped, I had them

gathered and thrown into a tin pail

of water, that was brought for the

purpose. In this way I cleared 50

trees in half an hour. " Two persons

held a light, and two picked up the

beetles. The quantity that we picked

up the first night, is incredible. At

dusk, the second night, we begrtn

again, and had not quite as many as

the first night. They were reduced

in number every succeeding night ;

and last night I only found one or

two on each tree, whereas) on the

English walnut, ami European ash,

and other trees near them, I saw them

as thick as ever. One plum tree,

that stood a little out of our way, but

which we had always stripped of the

beetles, was forgotten last night, and

I observed, this morning, that seve

ral of the plums were stung. In a

few nights, I think that these trees
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will be safe, for when they once

commence laying their eggs, they

disappear. The trouble is not worth

a thought, compared to the benefit

derived from it ; I hope by plough

ing deeply in the fall, and early in

April, that I shall in a few years, get

rid of these destructive insects. I

am induced to believe, that the same

set of insects frequent the same tree,

and return to the same holes, that

they occupied during the day. They

are not more than ten minutes from

the time they first fly from thr ground

until they all fasten themselves on a

tree, and I think that if I could have

staid that time at one tree, but very

few would have been found after

wards on that tree, but I was obliged

to go very quickly from tree to tree ;

«f course many alighted on the same

tree, after we left it. No one in my

neighbourhood, this season, was

aware of their existence ; nor has

any one pursued the same method of

extirpation that I have ; but I have

taken great pains to make every one

acquainted with the minute history

of the beetle, and of my mode of de

stroying them ; I hope that many

others, now, will go seriously to

work by fall ploughing, and by

watching them in the month of May.

I have entirely banished the peach

worm, or fly, and I am certain I can

rid myself of the beetle.

I tried small bonfires, but although

I destroyed myriads of ephemera,

and many millers, yet but few bee

tles were either attracted by the

light, or deranged by the odour.

I observe, too, that the locust is

making its appearance, my woods

are full of them. I am fearful that

they are going- to be troublesome.

A.

MESSRS. APPLBOATH AND COWPBR'S

PRINTING PRESS.

(Concluded from page 259.)

Though in these figures, all the

material motions of the machine are

displayed, yet Binne of the minute

parts, which produce the various

movements, have been omitted, in

consequence of the diminutive scale

of the figures, which is only about

one-third of an inch to a foot,

The supply of die blank paper U

laid upon a support, or table, A , fig. 1 .

from whence the sheets are taken,

one by one, by a boy, standing upon

an elevated platform, who lays them

out upon the table, It. which has a

number of narrow linen tapes or

girths passing across its surface.

These tapes are formed into endless

bands, which extend round the cylin

ders, or rollcrs,CandD, fig. 2, in such

a manner, that when the rollers are

turned round, the motion of the tapes

will carry the sheet of paper along

with them, and deliver it over the

roller, E, where it is seized between

two systems of endless tapes, passing

over a series of rollers to keep them

extended. These endless tapes are

so adapted, in number and position,

as to fall between the pages of print

ing, and also on the outsides, or be

yond the margin of the printing ;

they may, therefore, remain in con

tact with the sheet of paper on both

sides during its whole passage

through the machine ; by which

means, the paper being once re

ceived or taken in between the two

systems of endless tapes, it will lie

capable of continuing its motion

along with the tapes, in order to

bring it into a situation to be printed

on both sides, without destroying the

register (or coincidence of the pages

ou the opposite sides of the sheet.)

F and G represent the two main cy

linders which effect the pressure upon

the paper. They are mounted upon

strong axes, which turn in stationary

bearings affixed to the main frame

of the machine. H and I are two in

termediate cylinders, situated upon

axes between the main cylinders.

Their use is to effect the inversion of

the sheet of paper, in order to print

the opposite side.

We must now describe the manner

iu which the two systems, of endless

tapes before mentioned ate arranged,

to give a clear idea of the operation

of the machine. We will suppose

one system of tapes to commence at

the upper part of the roller, E, from

whence they proceed in contact with

the under portion of the circumfe

rence of the main cylinder, F ; they

then pass over the upper part of the

intermediate cylinder, U, and under



MESSRS. APPLEGATTt AND COMTr.n's PRINTING PRESS. 279

the intermediate cylinder, I, from

whence they proceed to encompass a

considerable portion of the main cy

linder, G ; and by passing in con

tact with the rollers, <i, b, c, <l, and

c, they arrive again at the roller, E,

from whence they commenced, there

by forming one of the systems of

endless tapes. The other system

we will suppose to commence at the

roller, h. They are equal in their

number to the tapes already de

scribed, andcorrespoud also with them

aiso in their place upon the cylinders,

go that the sheets of paper may be

securely held between them. The

second tapes descend from the roller

k to the roller E, where they meet

and coincide with the first system, in

such a manner that the tapes pro

ceed together under the main cy

linder F, over the cylinder H, under

the cylinder I, and round the main

cylinder G, until they arrive at the

roller i, where they separate ; having

remained thus far in actual contact,

except at the places where the sheets

of paper are held between them.

From the roller t, the paper descends

to the roller k, and by passing in

contact with the rollers ///, n, and a,

they arrive at the roller A, from

whence they commenced. Thus the

two systems of the endless tapes are

established and arranged so as to be

capable of circulating continually,

without interfering with each other.

The cylinders, F, G, H, and I, as

also the roller E, are connected by

toothed wheels, as represented in the

perspective view fig-. 1, so as to cause

their circumferences to move with

one uniform velocity, and thereby

prevent any sliding or shifting of the

two systems of tapes over each other

during their motion, as much of the

perfection ofthe printing dependsup-

on this circumstance. The separate

forms of type* for printing the two

sides of the sheet, are placed at a

certain distance asunder, upon one

long carriage, which is represented

in a detached state at fig. 3. This

carriage, with the forms, of type se

cured upon it, is adapted to move

backwards and forwards upon steady

guides or supports attached to the

main frame of the machine, in such

a position that the surfaces of the

types may be operated upon by"the

circumference of their respective cy

linders, F and G, to produce the

impression as the carriage moves

backwards and forwards. This re

ciprocating movement of the carriage

is effected by a pinion fixed uponupon

the end of a vertical spindle, K, fig.

2, engaging in the [teeth of an end

less rack, L L, which is connected

by a system of levers with the type

carriage, in such manner that when

the pinion is turned round, it en

gages at alternate periods in the

teeth formed upon the opposite sides

of the rack, L L, and, consequently,

on the opposite circumference of the

pinion ; thereby a continuous mo

tion of the pinion communicates a

reciprocating motion to the rack and

carriage. The vertical spindle K,

is turned by a pair of bevelled wheels

from the pinion P, fig. 1, which re

ceives its motion by an intermediate

wheel, Q, from the toothed wheel

upon the end of the main cylinder, G.

The mechanism for furnishing and

distributing the ink upon the sur

faces of the types in this machine, it

very ingeniously arranged, and per

forms its operations with great cer

tainty. It is one of the most im

portant points, and the most difficult

to effect in printing machines. Two

similar and complete systems of ink

ing apparatus, one situated at each

end of the machine, nre adapted to

ink their respective fonps of types ;

we will therefore describe, by refer

ence to fig. 2, the inking apparatus

situated at the right hand end of the

machine. It consists of a cylindrical

metal roller, N, which has a low

rotary motion communicated to it bv

a catgut band passing round a small

pulley, upon the end of the axis of

the main cylinder, G. The roller,

N, is adapted to carry down a thin

film of ink upon its circumference,

by turning in contact with a mass of

ink disposed upon a horizontal plate

of metal, the edge of which plate is

ground straight, and fixed by screws,

r, r, at a small adjustable distance

from the surface of the said roller. V

represents an clastic composition rol

ler, which is mounted upon a frame

turning in an axis, p, extending across

the main frame of the machine. This
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roller is connected by cranked-levers,

with a small eccentric circle fixed upon

the end of- the axis of the cylinder,

G, fig. 1, which causes it to move

round the axis, p, and remain for a

short period in contact with the sur

face of the ink-roller, N, (as seen by

the position at the left hand of the

machine, fig. 2,) thereby receivings

portion of ink upon its surface ; it

then descends and rests with its

whole weight upon the surface of a

flat metal plate or table, T, which is

affixed to the type carriage, as seen

in fig. 3 ; so that the reciprocating

motion of the carriage causes the ink-

table, T, to receive ink upon its

surface from the elastic roller, V. In

this situation, when the type car

riage returns, the surface of the

table, T, is obliged to pass under

three small elastic rollers seen at R,

which are mounted upon pivots in a

frame,/vith liberty or motion up and

down, in order that the rollers may

bear with their weight upon the sur

face of the table.

The frame in which they are cen

tered has also a slight end motion

given to it by the .inclined form of

the end of the table, T (as seen in

fig. 3), bearing against a roller fixed

upon the said frame. Thus the small

composition roller, R, operates in a

very complete manner to equalize

the supply of ink over the surface of

the table, T, and by the farther mo

tion of the type carriage, the ink- ta

ble is caused to pass under four

small elastic rollers (seen at S),

which, in like manner, bear with

their weight upon the surface of the

table, (but without end motion) and

thereby take up the ink upon their

circumferences. The type carriage

then returns, for the table, T, to re

ceive a new supply of ink, and by

the form of types passing under the

elastic rollers, S, the letters become

inked in a very perfect and uniform

manner. Whilst the operation of

inking the types is going on at one

end of the machine, the printing is

performed at the other end on one of

the sides of the sheet from the types

last inked, and vice versa. The

type carriage is caused to move stea

dily aloug with the circumferences

of the cylinders, F aud G, by having

racks, y'y, formed on each side of

the forms of types (fig. 2.) which en

gage with sectors, or portions of

toothed wheels, x x, upon the ends

of the said cylinders ; at which part

the surfaces of the cylinders are co

vered with a blanket or felt, to give

elasticity, and cause them to press

equally upon the paper, as in ordinary

printing presses.

The machine is put in motion by

a strap, y y, passing round a pulley,

X, rig. 1, upon the axis of which a

pulley or pinion is fixed, engaging

with the teeth of the large wheel

upon the end of the main cylinder,

(J. Thus the various cylinders, with

their two systemsof tapes, are caused

to revolve with an uniform movement

in the direction of the arrows, fig. 2,

whilst the type carriage travels al

ternately backwards and forwards

upon its guides, as before mentioned.

The operation of printing is per

formed as follows:—The sheets of

blank paper are laid, one by one,

upon the table, B, so as to bear upon

the linen tapes which extend over

its surface. In this situation, the

rollers t ' and D are caused to move a

portiou of a revolution, by the ope

ration of a lever fixed upon the axis

of the roller, D, being acted upon by

another lever fixed on the cog-wheel

of the main cylinder, F. This mo

tion advances the sheet of paper suf

ficiently to enable it to be seized

between the two systems of endless

tapes at the point where they meet

each other, or between the rollers

h and E. As soon as the sheet of

paper is carried clear off the table.

15, the rollers C aud D are caused to

turn back again to their original po

sition, by the operation of a weight,

\V, and cord, to, fig. 2, ready to ad

vance a second sheet of blank paper

into the machine. The sheet of pa

per is carried along between the sys

tem of tapes, and applies itself to the

circumference of the main cylinder,

F, upon the blanket before-men

tioned ; and by the continuous mo

tion of the cylinder, the sheet of the

paper is pressed upon the surface of

the form of types as they pass under

the cylinder by the reciprocating

motion of the carriage.
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By this means, one of the sides of

-the sheet receives its impression at

the same time that the form of types

situated at the opposite end of the

carriage is receiving the ink, as be

fore described. Now, by the con

tinuous motion of the machine, the

sheet of paper advances in com

pany with the endless tapes, round

the intermediate cylinders, H and I,

until it applies itself to the blanket

upon the surface of the main cylin

der, G ; at which place it will be

found in an inverted position, so that

the printed side of the sheet is in con

tact with the blanket and the blank

side of the sheet downwards, which,

upon meeting- with the other form of

types at the proper instant, is pres

sed upon their surface sufficiently to

produce the impression. Thus having

arrived at the point i, where the two

systems of tapes separate, the printed

sheet is delivered upon the board, Z,

where it is received by a boy, and

laid upon the pile.

Engravings of this machine have

appeared in several periodical pub

lications, and in the Supplement to

the Encyclopaedia Britannica, in all

of which it is called " Bensley's

Printing Machine." This is a mis

take, as Applegath and Cowper are

the original inventors and patentees

of the identical machine from which

those engravings were made. It

must have been merely from the cir

cumstance of its being in Mr. Bens-

ley's office that his name has been

erroneously affixed to it.

With these machines are now

printed, the Morning Chronicle, En

glish Chronicle, St. James's Chro

nicle, Whitehall Evening Post,

Morning Herald, Examiner, Sunday

Times, Bell's Messenger, John Bull,

and Atlas newspapers. The Mecha

nics' Magazine, and Pulpit. The ma

chine by which the MorningHerald is

printed, throws off 2400 newspapers

per hour, printed on one side ; which

is the customary way of printing

newspapers, in order to allow time

for the other half of the paper to be

composed,

ON STOVB8, AND THE WARMING OP

'APARTMENTS.

Sir,—In No. 151, of your valua

ble Magazine, you published an in

teresting notice on the subject of

common fire-places, and refer the

writer of that article, Mr. Corin, to

your number 147, in which is pub

lished a description of a fire-place by

Dr. Arnott. But that reference

does not answer the important query

of Mr. Corin, where such improve

ments are to be procured. I hare

read Dr. Arnott's paper, and think

his suggestions of great value, but it

would materially enhance their value,

(as on all similar communications of

new improvements) if .the author

would state where such are to be pro

cured, or to what artist, a person de

sirous of adopting his method, may

apply.

I am so sensible of the great de

fects of our present plan of fire-pla

ces for warming apartments, and of

their insufficiency for the purpose,

and of maintaining that uniformity

of temperature so essential to com

fort, that I would gladly adopt any

practical improvement recommended

ny decided success. I occupy a large

house with spacious apartments,

which are very insufficiently warmed

by common fuel and half-register

stoves, opening into large chimneys.

Dr. Arnott's plan, of a glazed

front to encircle the fire, promises

well, and I shall be glad to learn

where such is to be got.

I shall also be glad to be informed, •

by any of your intelligent Corres

pondents, what form and description

of stove is best adapted to introduce

into a common entrance hall or pas

sage, for communicating warmth

through the.lower part of the house

and staircase ; and where the most

approved is to be procured.

In the 36th number of the Journal

of Arts and Sciences, edited at the

Royal Institution, is a comparative

review of different methods of warm

ing and ventillating buildings, in

which the relative advantages of Mr.

Silvester's and Mr. Perkins's stove is

considered. Buthere again we are left

in ignorance where we can apply for

the practical benefit we are taught in

theory to approve. Mr. Silvester's

stove is highly commended, but, from

the brief account of it, given in the

above quoted number of the Journal,
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it would seem not well adapted'for

private dwelling houses, as it is stated

to be requisite that it should be pla

ced from 15 to 20, or even 30 feet

below the room or hall to be heated.

A greater benefit could not be con

ferred upon society at large, than a

gimple practical improvement in the

method of warming apartments with

the smallest consumption ot fuel.

I am, Sir,

Your obedient Servant,

A SUBSCRIBER.

August 16, 1826.

CHEAP COVERING AND ROOPiNO FOR

COTTAOBB.

Steep strong canvass in a mixture

of two-thirds of coal tar to one-third

of strong pitch, and of two-thirds of

fine river sand, to one-third of kelp,

to the consistency of thick paint.

Pieces of timber of two inches broad

by three inches thick, are sufficient

for the roofing, which may be either

flat or slanting, as most usual. Nail

on the soaked canvass, extended

tightly from timber to timber, and

give it a good coat of the mixture,

when it will stand all weathers, and

will not take fire. Stout brown

paper is used for out-buildings, in a

similar way, at Sbeerness.

THE RELATIVE VALUE OP FUEL.

From the Operative Chemist.

Whatever kind of fuel it may be

considered best to employ, it is ex

tremely desirable that it should be as

dry as possible, otherwise a great

part of the heat it contains will be

lost in converting the water in the

fuel into vapour, which of course es

capes up the chimney without produ

cing any useful effect.

Fuel'is often unnecessarily exposed

to the weather, or put in wet places ;

and the injurious effect of introdu

cing damp into a close fire-place is

never considered.

Pit Coals.

There u considerable difference

between the pit-coals ; and it has

perhaps been too little attended to

bv those who are the chiefconsumers

of this expensive article. The sub

ject has not even been studied with

much attention, except so far as re

lates to the production of gas ; and

the facts that have been established

by these researches are not very use

ful in other applications of fuel.

Caking-coal, also called binding-

coal, croz7.1ing-coal, is obtained in

great abundance from the extensive

coal-fields in Northumberland and

Durham ; and is tlxat which is sold in

the London market as Newcastle

coal.

When heated, this coal breaks

asunder into small pieces : and the

heat being raised to a certain degree,

the pieces cohere, and form a solid,

mass, from which property it is cal

led cakiug-coal. It lights easily, and

burns with a lively yellow flame. It

requires to be frequently stirred or

broken up, particularly when it cakes

very hard ; but different varieties

differ considerably in this property.

Of the Newcastle coals, the best

Wall's End make a brilliant and

pleasing fire, burn away quickly, and

do not cake hard, hence it is preferred

for heating rooms ; but the Tanfield

Moor burn slowly, cake very hard,

and afford a strong and long-conti

nued heat, and is used in furnaces

and forges. The other varieties are

of an intermediate character.

Caking-coal gives out a great

quantity of heat, and, with attention,

burns a long time ; consequently

where it can be procured at a rea

sonable price, it is commonly pre

ferred.

From the trials of Mr. Watt, it

appears that a bushel of Newcastle

coals, which weigh, on an average,

84 pounds, will convert from eight

to twelve cubic feet of water into

steam, from the mean temperature of

the atmosphere ; and that a bushel

of Swansea-coal will produce an

equal effect.

Dr. Black states to the effect, that

seven pounds '91 ofthe beat Neivcastle

coal will convert one cubia foot of

water into steam, capable of support-

. ing the mean pressure of the atmos

phere.
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In some experiments tried by

Messrs. Parkes, it appears, that by

their improved method of construct

ing1 boilers, an effect was obtained,

equivalent to converting1 one cubic

foot of water into steam from the

mean temperature, withseven pounds

•45 of coal, in the case where the

greatest effect was produced ; but at

a mean, eight pounds '15 of coal

were necessary to produce the same

effect ; which is only one quarter of

a pound less than the mean of Mr.

Watt. From a mean of several ex

periments, Smeaton makes it require

11 pounds -4 of coal to produce the

name effect; but the kind of coal is

not described,

Mr. Tredgold found that after the

brick-work, &c. of the boiler of a

steam-engine was warmed, a little

less than one pound of Walls-End

coals would make a cubic foot of

water boil, from the mean tempera

ture of 52\ To produce the same

effect with inferior coals, a stronger

draught, and more time and atten

tion, was necessary.

Splint-Coal,

Or hard coal, called slaty cannel

coal by Kirwan, is esteemed equally

valuable, for many purposes, as the

Newcastle caking-coal. It is ob

tained near Glasgow, in Ayrshire,

Scotland, and in several of the En

glish and Welsh coal-fields. •

A greater heat is necessary to make

it kindle than is required for caking-

coal ; and consequently it is not so

well adapted for a small fire ; but a

large body of splint-coal makes a

strong and lasting fire. It does not

produce so much flame, nor so much

smoke as caking-coal, and does nut

agglutinate or bind together.

The splint-coal of Scotland was

considered by Smeaton, to be equal

to the Newoastle coal for steam-en

gines.

Cherry-Coal,

Or soft-coal, constitutes, says Dr.

Thomson, the greater part of the

upper scams of coal in the Glasgow

coal-fields ; and it is also abundant

in Fifeshirc. He considers the Staf

fordshire coal to be of the same spe.

cies ; and the Edinburgh as inter

mediate between it and splint-coal.

It readily catches fire, and burns

with a clear yellow flame, giving out

much heat ; and the flame continues

till nearly the whole of the coal be

consumed. It burns away more ra

pidly than either caking or splint-

coal, and leaves a while ash. For

most purposes it is less economical.

It is easily distinguished from caking-

coal, by its not melting or becoming'

soft when heated. It makes a more

agreeable fire, and does not require

to be stirred. It requires care and

management in an open grate, even

to burn the small fragments which

are made in breaking up the pieces

to a fit size for the fire. Hence the

small coals arc often mixed with

clay and made into balls. When

these balls are dry, they make an

excellent addition to the fuel for an

open fire, producing a very durable

heat.

Mr. Watt states that 100 weight

of good Wednesbury coal will pro

duce the same effect as one bushel of

Newcastle coal.

/Food.

In some places wood is used for fuel ;

its effect in producing heat is found

to depend considerably on its state of

dryness. Several experiments, made

by Couut Rumford, shew the effect

ot dry wood to be much greater than

that of unseasoned. Unseasoned

wood contains about one-third of its

weight of water. The kind of wood

is also a cause of some difference ;

from the experiments of Count Rum-

ford, lime-tree wood gives out most

heat in burning.

With his improved boilers Count

Rumford made 20 pounds '10 of ice-

told water boil with one pound of

dry pine wood. The same weight of

pine wood unseasoned, would pro

duce less effect by one-seventh.

IJecch wood afforded much less beat

than pine ; for one pound of dry

beech made 14 pounds -33 of ice-

cold water boil. A cubic foot of dry

beech weighs about forty-fourpounda.

According to Fossombroni, wood

produces heat enough in its combus

tion to evaporate twice its weight of

water, or to prepare two-thirds of its

weight of salt. Count Rumford s
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trials make the effect of wood about

one-third mure, which may fairly be

attributed to his superior skill.

Peal.

Considered only as a fuel, may be

divided into two kinds. The first is

compact and heavy, of a brownish

black colour, and with scarcely any

vestiges of 'its vegetable origin re

maining1. This is the best kind.

When it is once lig-htcd, it preserves

fire a long time.

The second kind is light and spon

gy, of a brown colour, and seems to

be a mass of dead plants and roots

which have undergone very little

change ; it inflames readily, and is

quickly consumed.

Peat gives out an odour, while it

is burning, which is disagreeable to

those who arc not accustomed to it.

It affords a mild and gentle heat ;

but is not a good kind of fuel for

supplying furnaces for boilers ; it is

much better adapted for flues. It ii

of various qualities ; some burn

quickly with a bright flame ; others

burn slowly, and, according to Cle

ment and Desormes, afford one-

fifth of the heat that would be given

out by an equal weight of charcoal.

This nearly coincides with the ratio

given by Bliivier and Michc.

The weight of a cubic foot varies

from 44 to 70 pounds ; and the dense

varieties afford about 4O per cent, of

charcoal ; the other varieties nearly

in proportion to their density.

(To be Continued.}

PARKER 8 ROMAN CKMBNT.

Sir,—I shall be glad if any of

your Correspondents, or the makers

of the above cement, will inform me

the cause of its failure when taken

abroad ; whether it arises from the

climate, from its passage, or whether

the Rample which I have received, in

S t . Petersburg , was damaged before it

left England.

Lately having occasion to take out

of a small coal-gas works, an old wood

tank, 'lined with lead, and knowing

that tanks, vats, &c. had been made

in England to last for years, with no

other lining than this cement, I re

solved to give it a trial. I procured

some of the best from a merchant at

this place ; and having a good dry

wall to work upon, applied three

coatings of cement, according to di

rections, and gave it two months to

dry. At the expiration of that pe

riod, water was allowed to flowin to

the tank ; but it made its escape

faster than it could be supplied by a

one inch cock.

I am, &c.

GULIBL.MUS R.

AIR BALLOONS.

An aerial voyage, remarkable for

its duration, was accomplished at

Paris, on the 19th of September,

1784. The Duke de Chartres, af

terwards Orleans, and the noted

Egalite, employed Roberts to con

struct for him a silk balloon, which

should be filled with hydrogen gas ;

it had 56 feet in height, and 36 feet

diameter, being composed of a cy

linder terminated by two hemis

pheres ; a construction, which was

rightly supposed to give much ad

ditional solidity to the machine ; a

small bag on Meusnicr's plan had

been introduced within it, and the

boat was besides furnished with a

helm and four oars. This balloon,

bearing the duke himself, the two ar

tists, and another companion, and

having 500 pounds of ballast, was

allowed to rise very slowly, with a

buoyancy of only 27 pounds. At

the height of 1400 feet, the voyagers

perceived, not without uneasiness,

thick dark clouds gathering along the

horizon, and threatening the ap

proach of a thunder-storm. They

heard the distant claps, and expe

rienced something like the agitation

of a whirlwind, although they had

felt not the slightest concussion in

the air from the discharge of cannon.

The thermometer suddenly dropped

from 77*, by Fahrenheit, to 01% and

the influence of this cold caused the

balloon to descend within 200 feet of,

the tops of the trees, near Beauvais.

To extricate themselves, they now
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threw out more than forty pounds of

ballast, and rose to an elevation of

6003 feet, where it was found that

the confined gas had so obstinately

retained its heat, as to be no less

than 42' warmer than the external

air. The duke became alarmed, and

betrayed such impatience to retnrn

again to the earth, that he is said to

have pierced the lower part of the

silk bag in holes with his sword.

After narrowly escaping the dangers

from wind and thunder, the balloon at

last descended, having performed a

course of 135 miles in 5 hours.

Another still more so, both for

time and adventures, was performed

by M. Testu, on the 18th of June,

1786, from Paris, with a balloon 29

feet in diameter, constructed by him

self of glazed tiffany, furnished with

auxiliary wings, and filled as usual

with hydrogen gas. It had been much

injured by wind and rain during the

night before its ascension ;- but hav

ing undergone a slight repair, it was

finally launched with its conductor

at four o'clock in the afternoon. The

barometer then stood at 29-G8 inches,

and the thermometer as high as 81*.

Though the day was clondv, and

threatened rain, the balloon had at

first been filled only five-sixths, but

it gradually swelled as it became

drier and warmer, and acquired its

utmost distension at the height of

2800 feet. But to avoid the waste of

gas, or the rupture of the balloon,

the navigator endeavoured to de

scend by the reaction of his wings ;

this force being insufficient, however,

he threw out some ballast, and at half

past five he softly alighted in a com

field, in the plain of Montmorency.

Without leaving the car, he began

to collect a few stones for ballast,

when he was surrounded by the pro

prietor of the field and a troop of

peasants, who insisted on being in

demnified for the damage occasioned

by his idle and curious visitors.

Anxious now to disengage himself,

he persuaded them that his wings

being broken, he was wholly at their

mercy ; they seized the stay of the

balloon, which floated at some height,

and dragged their prisoner through

the air in a sort of triumph towards

the village j but M, Testu, findiug

that the loss of his w'mgs, cloak, anJ

some other articles, had considerably

lightened the machine, suddenly cut

the cord, and took an abrupt leave of

the clamorous and mortified pea

sants, and rose to the region of the

clouds, where he observed small float

ing particles floating in the atmos

phere ; he heard the thunder rolling

beneath his feet, and as the coolness

of the evening advanced, the buoy

ant force diminished, and at three-

quarters after six o'clock he ap

proached the ground near the abbey

of Royaumont ; there he threw out

some ballast, and in the space of

twelve minutes rose to a height of

2400 feet, where the thermometer

was only C6 degrees. He now heard

the blast of a horn, and descried

huntsmen below in full chase. Cu

rious to witness the sport, he pulled

the valve and descended at S o'clock,

between Etouen and Vaiville, when

rejecting his oars, he set himself to

gather some ballast. While he was

thus occupied, the hunters gallopped

up to him, he mounted a third time,

and passed through a dense body of

clouds, in which thunder followed

lightning in quick succession ; the

thermometer fell to 21", but after

wards regained its former point of

66° when the balloon had reached

the altitude of 3000 feet. In this re

gion the voyager sailed till half-past

nine o'clock, at which time he ob

served the final setting of the sun.

He was now quickly involved in

darkness, and enveloped in the

thickest mass of thunder clouds; the

lightnings flashed on all sides, and

the loud claps were incessant. The

thermometer, seen by the help of a

phosphoric light, which he struck,

pointed at 21*, and snow and sleet fell

copiously around him. In this most

tremendous situation the intrepid

adventurer remained the space of

three hours, the time during which

the storm lasted. The balloon was

affected by a sort of undulating mo

tion upwards and downwards, owing',

lie thought, to the electrical action

of the clouds. The lightning ap

peared excessively vivid, but the

thunder was sharp and loud, preceded

by a sort of crackling noise. A calm

at last succeeding, he had the plea-
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sure to gee the stars, and embraced

this opportunity to take some re

freshment. At half past two o'clock

the day broke in, but his ballast

being' nearly gone, and the balloon

attain dry and much elevated, he re

solved to descend to the earth, and

ascertain to what point he had been

carried. At a quarter before four

o'clock, having' already seen the sun

rise, he safely alighted near the vil

lage of Compeine, about 63 miles

from Paris.

PLEASURE VESSEL.

Westminster, August 24, 1S25.

Sir,—Being about to have a plea

sure vessel (cutter) of nine tons built,

and having seen in your excellent

magazine several very able articles

on naval architecture, and being

myself totally uninformed on the

subject, I am induced to inquire of

some of your intelligent correspon

dents, what would be the dimensions

of a vessel of such content, so as to

ensure her being a good sea boat ns

well as a fast sailer ; and also, whe

ther an iron keel is, or is not an ad

vantage. As I intend to have her

built under my own inspection, I am

anxious to obtain as much informa

tion towards rendering her a com

plete model for sailing as possible,

and purposing to put into practice

the most likely means to procure so

desired an end, I have presumed to

trespass on your pages, in hope that

some one, acquainted with both the

ory and practice, may not think it

too much trouble to give me an an

swer.

A Landsman.

THE COCOA TREE.

This is a small tree with pale

bright green leaves, somewhat re

sembling in shape those of the orange

tree. The leaves are picked from

the trees, three or four times a year,

and dried in the shade; they arc then

packed in small baskets. The na

tives, in several parts of Peru, chew

these leaves, particularly in the mi

ning districts, when at work in the

mines or travelling ; and such is the

sustenance that they derive from

them, that they frequently take no

food for four or five days, although

they are constantly working. I have

often been assured by them, that

wliilst they have a good supply of

cocoa, they feel neither hunger,

thirst, nor fatigue, and that without

impairing their health, they can re

main eight or ten days and nights

without sleep. The leaves are al

most insipid ; but when a small quan

tity of lime is mixed with them, they

have a very agreeable sweet taste.

The natives put a few of the leaves

in their mouths, and when they be

come moist, they add a little lime or

ashes of the molle to them, by means

of a small stick, taking care not to

touch the lips or the teeth ; when

the taste of the cocoa diminishes, a

small quantity of lime or ashes is ad

ded, until the taste disappears, and

then the leaves are replaced with

fresh ones. They generally carry

with them a small leather pouch con

taining cocoa, and a small calabash

holding lime or ashes ; and one of

these men will undertake to convey

letters to Lima, a distance of one

hundred leagues, without any other

provision. On such occasions they

are called chasquis or chasquerors,

and this epithet is also given to the

different conductors of the mails.

The Incas had men stationed on all

the principal roads, for the trans

mission of any article belonging to

the Inca, who, according to the qua

lity of the road, had to carry it to

different distances, some one league,

others two, and others three. These

men were continually employed, and

when one of them arrived, he deli

vered to the one in waiting whatever

he was charged with, ana gave him

the watch-word chasqui: this man

ran immediately to the next post, de

livered his charge, and repeated

chasqui, and then remained to rest

until the arrival of another. By

these means the court of the Incas

was supplied with fresh fish from the

sea,—Stevenson's South America.
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FIFTEENS IN A PACK OF CARDS.

Sir, —Upon turning' over tlic Me

chanics' Magazine, vol. v. I find, at

page 331, a Correspondent, signing'

G. S. endeavours, for the informa

tion of cribbage players, to give

them, what he calls, a correct table

of the number of fifteens to be made

out of a full pack, and, at the same

time, he alleges that various per

sons have given incorrect answers

to the problem, in most of the public

Journals.

As I consider myself an adept at

that game, and was instrumental in

f'ving one of those public answers,

claim the privilege of setting Mr.

G. S. right in his calculation of the

number to be made of the six's and

threes. Supposing one G and three

3 3 3's to be counted together, only

16 can be made of them, and not 24

as he has stated, which will reduce

the total of 17,272 to 17,204; in

other respects I give him much cre

dit for his accuracy.

I take this liberty, principally up

on the ground of the work being

published for general instruction,

and that the public may not fall into

the same mistake as your Correspon

dent has. By your taking an early

opportunity of noticing this, you

will particularly oblige,

Your's, most respectfully,

A Cribbage Player.

Liverpool, August 2 4 1836.

METHOD OF MAKING TAR AT ARCH

ANGEL.

They dig a hole in the ground, of

sufficient size, some two or three

fathoms deep, and little more than

half way down, they make a platform

of wood, and thereon heap earth

about a foot deep, except in the

middle, where a hole is left in the form

of a tunnel. They then fill the pit

with fir billets, piled up from the

platform, and rising about a fathom

or more above ground, which part

they wall about with turf and clay to

keep in the fire. They command

the fire by quenching ; for which use

they make a lixivium of the ashes of

fir. When all is ready, they set fire

at the top, and keep thewood burning,

but very leisurely, till it has sank

within a foot or two of the partition ;

and then they heave out the fire as

fast as possible ; for if it once laid

hold of the tar, which is settled dawn

into the lower pit, it ■ blows all up

forthwith. These tar-pits take up a

great deal of trouble, and many men

to tend them during the time of then-

burning, that the fire may descend

even and leisurely, whereby the tar

may have time to soak out of the

wood, and settle down into the pit.

As it comes from the wood, it is pure

tar, but in the pit it mixes with wa

ter,'which issues from the wood also,

therefore it is afterwards clarified.—

(Life ofSir Dudley North.\

INQUIRY.

A correspondent wishes to know ' how

he shall proceed to make an accurate

delineator, or where such is to be pro

cured V

NOTICE8

TO CORRESPONDENTS.

Our Chatham correspondent is in

formed, that A. D. of Woolwich, merely

sent us a brief notice of his contem

plated improvement in paddle-wheels ;

we are, therefore, unable to judge of its

practicability.

Mr. Josiah Churchill, 160, Queen

Street, Portsea, is desirous of hearing

privately from Mr. Monnow, on the

subject of his tallow lamp, the price it

is charged, &c.

Communications have been received

from Mr. Hawkes—Aquarius, Mr. Fay-

spill—A. B.—J. J.—Ella—G. G.—A

Mechanic—James Collett— 1 and 2

make 8—J. F. E.—D. H. of Yeovil—

Mr. Barnard—and Count Burquoy, of

Serftenbag castle, Bohemia.

Our next number will contain The

Diorama, with a description and plate

of its machinery, &c. &c.

Communication! (post paid) to be addressed

to the Editor, at the PublUhert'. Published

for the Proprietor! by KNIGHT and LA-

CEY, jj. Paternoster Row, London.

Printed by D. Sidney, Northumberland Strwt,

Strand.
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Obscurity In writing is commonly an argument of darkness in the mind : the greatest

learning is to be seen in the greatest plainness.

Bishop Wilkins.

THE DIORAMA.
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All the world is familiar with the tively few are acquainted with the

optical enchantments of the exhibi- details of the mechanism by which

tion under this title, but compara- these extraordinary effects arc pro-

vol. vi. c
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duced. The skill of the painters

(Messrs. Bouton and Duguerre) is

not, however, the only nor even the

chief thing to be admired ; for with

out the co-operation of the mechan

ist, it may be truly said, the exhi

bition would be shorn of half its

beams. It is wholly to the peculiar

mode of directing the daylight upon

and through the pictures, that those

beautiful effects of light and shade,

which we here so much admire, are

produced. This mode is the subject

of a patent which has been granted

to John Arrowsmith, Esq., of Air

Street, Piccadilly ; but it is admitted

to be " in consequence of discoveries

by himself, and communications made

to him by certain foreigners residing

abroad."

The prefixed drawing exhibits a

section of the interior of the build

ing in the Regent's Park, with one

of the pictures exhibiting.

a a, is the amphitheatre where the

spectators are seated ; h, the painted

picture distended upon a frame, or

by weighted rollers hung from the

top of the building ; the sides of the

space between the spectators and the

picture are occupied by partitions or

opaque screens, fixed to confine the

view much in the same way as the

proscenium of a theatre ; the dotted

lines, c e, shew the actual reach of

view allowed to the spectators, and

how far the impressions of distance

produced are the illusory effects of art.

The picture is transparent, and re

ceives the principal part of its illu

mination from the large window, d,

in the rear. Between this window

and the picture certain coloured

screens, e e e, made of thin silk or

cotton, arc suspended by cords, so as to

cast different tones of light and shade

upon particular parts of the scene ;

and by moving these screens the

light is at times thrown upon and

withdrawn from the picture, so as to

represent the effect ot passing clouds,

storms, &c. Those parts of the

picture which require to be illu

minated from the front receive

their light from the sky-light, /, in

the roof of the building ; and this

sky-light is furnished with moveable

blinds, of coloured silk or cotton,

for the purpose of throwing more

or less light on the picture, and im

parting any hue that may be re

quired.

It can of course make little or no

difference whether you visit the Dio

rama on a fine sunshine day, or dur

ing cloudy weather ; the effect of

sunshine being produced by the

coloured screens through which the

day-light is directed on the picture.

We come now to explain the man

ner in which one view is changed for

another. Two pictures are usually

exhibited in one building, (though

the number, we presume, is not ne

cessarily limited to two,) and these

pictures arc kept stationary while the

amphitheatre, with the seats and the

spectators, is turned slowly round

from the one to the other ; the view

of one picture closing as the other

opens. This change is repeated from

time to time, during the whole of the

day, leaving ten or fifteen minutes

for the examination of each scene.

The machinery by which the spec

tators arc carried round is exhibited

in the prefixed section, g g g, is a

strong frame wall of timber, which

turns round upon a pivot, h ; on this

frame-work the floor and scats which

support the spectators are erected;

and from it also the sides of the am

phitheatre rise ; these are suitably

bound together and to the floor, and

at the top an iron frame, extendiug

from the circular cornice, meets in

the middle, and holds the upper

pivot, t, which works in a beam of

the roof; k, is a winch underneatli,

the power of one man, applied to

which, causes the whole to turn

round ; / /, are wheels running on

a circular bed of level masonry, for

the purpose of better supporting the

superstructure, and taking off the

friction. To the under side of the

frame work a segment of a circular

rack, ot, is affixed concentric with

the pivots on which the whole moves ;

into this rack a bevelled pinion upon

the upright shaft, tt, gears, and by

turning the winch, the train of

wheels connected with the shaft and

pinion, causes the amphitheatre to

make the circular motion before

described.

There is nothing extraordinary,

it must be confessed, in the* uiecua<
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nlcal effort by wldch the spectators,

instead of the scenes, are thus

shifted ; neither, perhaps, is the -ob

ject attained worth all the cost and

trouble attending it. The rotary-

motion, though slow, is still sensibly

felt, and the transition from one pic

ture to another is little less abruptly

marked than it would he if you were

to pass from one gallery into ano

ther, to view them. No illusion, in

deed, seems to be aimed at, as far as

the position of the spectators is con

cerned ; for the pictures hitherto ex

hibited have all been of scenes so far

removed from each other—the Val

ley of Sarncn and Canterbury Ca

thedral—Roslyn Chapel and the

City of Rouen, Stc.—that you could

not, by any possible sketch of fancy,

or abstraction of mind, imagine

yourself transported from the one

to the other. We will not say, but

that by a better pairing of the

pictures, and a more adroit mode of

managing the transition from the one

to the other, this contrivance of mov

ing the audience might not be made

highly subservient to optical illusion ;

we remark only, that as it is, little be

yond a slight matter of convenience

is gained by it, and that at a most dis

proportionate waste of toil and ex

pense.

The patentee himself seems to

attach no great importance to this

part of the exhibition, very justly

" confining his claims to originality,

to the new mode of throwing day

light upon or through painted scenes,

and of varying the brilliancy of the

light, as well as giving different

tones and tints to the picture, by the

intervention of several screens or

shades of different colours."

■WHY IT IS WARMER UNDER ICE

THAN ABOVE IT.

Persons who, in winter's cold, fall

accidentally through the ice, are sur

prised by the comparative warmth

of the subjacent water, and the aqua

tic animals, that in summer sport

upon the surface of their clement,

retire below in winter, as to retreats

of a more genial description.

In this there seems something in

consistent with the established laws

of nature ; for if water were obedient

to the same laws of refrigeration as

all other liquids, such as spirit, oils,

quicksilver, &c. our rivers and lakes,

instead of being frozen at top and

warm below, would be equally fro

zen throughout. But here, as in

most cases where nature deviates

from her customary modes of action,

philosophy has discovered the hap

piest consequences from her aberra

tion ; for were water, like other liquids,

subject to be equally frozen through

out, its innumerable inhabitants would

run the riBk of being annually exter

minated, and the many important

purposes to which running streams

are subservient in the economy both

of nature and art, would be suspend

ed by every severe frost, twice

and thrice the length of time they

are at present, in as much as the in

fluence ofthe summer's sunwould be so

much longer required, to reduce to a

state of fluidity, a body not partially

but entirely frozen. This import

ant peculiarity in water was, we

believe, first observed by the Floren

tine Academicians, and it is among

the most curious and interesting dis

coveries of that zealous and active

association of experimentalists. Hav

ing filled a large thermometer tube

with water, they plunged it into a

mixture of salt and snow. The wa

ter presently began to contract in

bulk, and descended in the tube;

but instead of continuing to do so

till it reached the freezing point, af

ter a short time it commenced ex

panding ; the expansion went on till a

portion of the water froze, and was

then very suddenly increased. The

temperature at which water thus be-

ginsto expand by cooling, is40" Fah

renheit, and water cooled down to38*.

that is 8° below W, occupies the

same space as when heated to 8*

above 40° ; in other words, the den

sity or specific gravity of water is at

its maximum at 40". Now as the

temperature of the earth is in whiter

always greater than that of the at

mosphere, the cooling of large bodies

ofwater must take place from above,

by the contact ofcold air and chilling

blasts. The whole mass is thus lower

ed to 40°, after which, the water be-

u 2
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coming1 specifically lighter as it be

comes colder, remains upon the sur

face, where it sinks to 32% and is

converted into a film of ice, which

being a bad conductor of heat, thick

ens slowly, and affords farther pro

tection to the warmer fluid beneath.

SCIENTIFIC MEMORABILIA.

Discovery ofOxygen.

The 1st of August is a red letter

day in the Annals of Chemical

Philosophy ; for it was on that day,

in the year 1774, that Dr. Priestley

discovered dephlogisticated air, or,

as it has been since termed, oxygen.

Lavoisier says, in his Elements, that

" this species of air, (meaning oxy

gen) was discovered almost at the

same time by Mr. Priestley, Mr.

Scheele, and myself." But the real

state of the case, Dr. Priestley avers

to have been this :

" Having made the discovery some

time before I was in Paris, in 1774,

I mentioned it at the table of M.

Lavoisier, when most of the philoso

phical people in the city were pre

sent ; saying- that it was a kind of air

in which a candle burned much better

than in common air, but I had not

then given it any name. At this, all

the company, and M. and Madame

Lavoisier aa much as any, expressed

great 'surprise ; I told them I had

gottenit (ram precipitate perse, and

also from red lead. Speaking

French very imperfectly, and being

little acquainted with the terms of

chemistry, I said plontb rouge, which

was not understood, till M. Macquier

said I must mean minium. Mr.

Schcele's discovery was certainly

independent of mine, though, I be

lieve, not made quite so early."

[Doctrine of'Philogislon established,

fyc. published after Dr. Priestley's

retirement to America, in 1800.]

Dr. Prie tlcy is allowed, on all

hands, to have been a man of singu

lar honesty and ingenuousness ; and

he shews so much anxiety in his wri

tings, to assign to his predecessors

and cotemporaries, their due share

of merit, that we may rest well as

sured, he would not have denied

M. Lavoisier any honour to which

he was fairly entitled.

Scheele, who had gertainly made

the discovery without fay knowledge

of Priestley's prior cljums, called the

gas, empyreal air, *nd he has de-

tailedits properties ahd several modes

of procuring it, wittt great accuracy

and minuteness. 4

The Duodenary Scale.

It is a curious f;»ct, that the cele

brated Charles XJI. of Sweden, a

short time before bus death, seriously

deliberated on a scheme of introdu

cing a duodenary scale of notation

into his dominions. The scale ge

nerally used by the ancients, and

now universally by the moderns, is

the denary scale, derived from the

familiar practice of counting with

the ten fingers ; but, in point of fit

ness for arithmetical computations,

this scale must be allowed to be in

ferior to the duodenary, or scale of

twelves. The root ten, of the de

nary scale, is only divisible into two

equal parts, two And five, while the

root twelve, of the duodenary scale,

is divisible by two, three, four, or six,

without any remainder being left.

Hence it is plain, that fewpr frac

tions would occur from the division

of numbers, expressed by the duo

denary scale, than from the division

of numbers expressed by the de

nary. Charles seems, also, at ano

ther time, to have had a strong

desire of changing the index or root

of the arithmetical scale, from ten to

sixty-four, because 64 is both a

square and a cube number, and when

continually divided by two, is, at

last, reduced to unity. " This idea,"

savs Voltaire, " only shews that he

delighted in every thing extraordi

nary and difficult."

Old and New Styles.

The Julian calendar intercalated

one day every four years, in order to

preserve the correspondence between

the common year and the year of the

seasons ; but there was still such a

difference, in favour of the latter, as

amounted, in the year 1582, to an

error of ten whole days. In the

Gregorian, calendar, (which is our

new style) 97 days are intercalated
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every 403 years ; and this has

brought the common year and the

vear of the seasons, so near a per

fect equality, that the error, during

the lapse of many centuries, cannot

exceed a day. It is a remarkable

fact, however, that as far back as

1079, and in a country so unenlight

ened as Persia, Omar, the astrono

mer, proposed an intercalation, more

exact than either the Julian or Gre

gorian. He suggested that eight

days should be intercalated every 33

years, by which simple humus there

would be only an error of one minute

in a whole century !

Mineral Waters.

Mr. Lane was the first who ascer

tained the solubility of iron in water

impregnated with 'fixed air. Phil.

Trans. 17G9. "By this means,"

says Sir John Pringle, in a discourse

on the different kinds of air, delivered

at the anniversary meeting of the

Royal Society, 30th of Nov. 1773,

•* the nature of the metallic principle

in mineral waters was clearly ex

plained, and the whole analysis of

these celebrated fountains, so' often

attempted by chemists and others,

and still eluding their laboured re

searches, was thus, in the most sim

ple manner, brought to light."

(To be Continued.)

COMPARATIVE PROPORTIONS OP

THREE 70 HORSE POWER STEAM

ENGINES, CONSTRUCTED BY

MESSRS. BOULTON AND WATT,

MR.MAIJDSLEY, AND MR. PAWCET.

Sir,—As a great deal has been

said from time to time, respecting the

most accurate method of calculating

the horse power of a steam engine,

I beg to make the following state

ment for the information of your in

telligent readers.

Boultonand Watt, Mr. Maudslcy,

and Mr. Fawcet, of Liverpool, have

each lately finished and set to work,

in three steam vessels, of similar ton

nage, three pairs of 70 horse power

engines. The two 70s, furnished

by Boulton and Watt, are of the

following dimensions.

Diameter of each cylinder, 44J

inches ; length of stroke, 4 ft. C in.

Those by Mr. Maudsley, are,

Diameter of each cylinder, 47 in.

length of stroke, 4ft. 6 in.

By Mr. Fawcet, of Liverpool,

arc.

Diameter of cylinder, 48J inches ;

length of stroke, 4 ft. 3 in.

Query.—Which of these engines

is the most correct in its proportions?

I am, Sir,

Your obedient Servant,

A constant Subscriber.

Sir, I have been accustomed, du

ring the warm weather, to drink fre

quently a tumbler of water, in which

I put a tea-spoonful of cream of tar

tar. I have constantly found that if

the tumbler is left for a few hours

without being washed, and with any

of the sediment remaining, the glass

cracks. Can any of your correspon

dents assign a cause for this ?

I am, Sir, &c.

A Subscriber.

MACHINERY NOT INJURIOUS TO

THE WORKING CLASSES.

Sir,—As the almost unexampled

difficulties, which at present depress

the workmen, in nearly every de

partment of trade, are supposed, by

them, to be owing to the introduc

tion of machines, which supersede

the necessity of manual labour, and

as some of the work-people in the

manufacturing counties, have been

excited to destroy the machinery of

their employers, doubtless the hap

piest effects would follow, if the er-

roneousness of their opinions on this

subject could be proved to their con

viction ; and the utter hopelessness

of attempting to improve their con

dition, by the destruction of their

master's property, clearly brought

within the scope of their understand

ings. In the hope of doing something

towards the attainment of this desi

rable object, I have thrown into a

condensed form, the chief reasons

why the working classes are not in

jured by the use of machinery, and

have endeavoured to explain how

they are acting against their own

interests, by decrying every inven

tion that tends to facilitate labour,

and lessen the cost of manufacture.

It appears so obvious to a super-
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ficial observer, that the introduction

of machinery must lower the demand

for workmen, and contribute to keep

down their wages, that the mistaken

views, commonly entertained on this

subject, are hardly to be wondered

at. I can imagine a workman, think

ing' within himself, of the eagerness

with which his services would be re

quired, and what high wages Jbe

would now get, if Arkwright had

never invented the spinning jenny,

or Watt the steam-engine. I should

like to be near to inform him, that if

all Europe were set to work to weave

cotton, with the engines in use before

the time of Arkwright, they would

not be able to produce so much as

the manufacturing population of a

single county in England, Lanca

shire, now produces, with the aid of

the inventions of the above-mention

ed illustrious mechanics. Such,

however, is the truth, and the cotton

trade now employs several thousand

persons, in its different departments,

not a hundredth part of whom were

employed, or could have been employ

ed in this business before the introduc

tion of machinery ; for the cost of ma

nufacturing being then somuch great

er, the purchasers would have been

proportionally fewer, and the trade

could never have reached its present

enormous extent. So, in this case,

we see that the use of machinery has

been the means of much increasing

the demand for workmen, instead of

diminishing it. There arc, likewise,

several occupations connected with

this and every other manufacture, in

which the most perfect machinery

that could be constructed, could not

abridge the labour in the smallest

degree, but, on the contrary, would

tend to increase the demand for it ;

if, by means of some new machinery,

the time and expense requisite to tit

cotton for the purposes of clothing,

should be much diminished, a greater

?uantity would, of course, be'manu-

actured ; and the number of mer

chant vessels employed in carrying

cotton, dyes, barilla, &c. would be

proportionably increased. These

inventions could have no effect in

shortening the distances between

England and America, or compress

ing the bulk of the articles ; conse

quently, the shipping interest, and

every thing connected with it, would

be immediately and substantially be

nefitted. We should both export and

import more. By means of our un

rivalled skill in the various depart-

' ments of weaving, we are enabled to

bring the cotton from India, manu

facture it into cloth, and then re-ex

port it to the place from whence it

came, there to sell it cheaper to the

Indian than he can make it himself,

though the cotton grows at his own

door, and the English goods have to

bear the expense of the enormous

extent of carriage from India to En

gland and back again. Without our

machinery, these astonishing results

could not have been obtained, and the

cotton would never have been manu

factured, consequently, the artisans

who work at this machinery, would

never have been employed.

If a method is discovered of

abridging the labour in any manu

facture, the workmen in this trade

immediately raise their voices against

it ; but they should recollect, that if

they do prevent persons in their im

mediate neighbourhood from using

it, they cannot exercise a similar

control over those that live at a dis

tance, who will, undoubtedly, bring

it into operation ; and thus, under

sell their work, which is produced

without the assistance ofthe improved

processes, and, consequently, con

siderably dearer. In confirmation

of this, I might instance a circum

stance which occurred in Dublin,

and which, I believe, is related in

the first volume of the Mechanics'

Magazine. A machine for making

nails more expeditiously than by the

common method was invented in

Ilirmingham, and imported into Dub

lin, the nailers were instantly in

arms, attacked the house of the im

porter, seized the machine, and broke

it to pieces. What was the conse

quence ? By degrees the nailing

business was given up in Dublin,

and the nails were imported from

Birmingham, where they could be

made cheaper ; whereas, if the Dub

lin workmen had uot foolishly de

stroyed the machine, nails might have

been exported from thence to foreign

parts, and the trade wight eventu-
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ally, hare employed manymore hands

with the machines, than it ever could

without. The silk-weavers are now

in alarm at the introduction of foreign

silks, the alarm, I believe, is ground

less, but if you wish to remove all

liability of being undersold by the

French, I should say, improve your

machinery as much as possible, rack

your invention in every possible way

to find out methods of abridging your

labour. English ingenuity will not

be disheartened and cannot be sur

passed by foreigners ; henceforth it

will become a trial of skill between

this country and France, and it will

be hard indeed, if, with -our celebrity

for mechanism, and the talents of our

artizans, we do not gain the supe

riority.

But suppose our work-people

should oppose the introduction of

machinery, they cannot excite a fel

low-feeling among all the workmen

in every silk-manufacturing town in

Prance ; they would, consequently,

be thrown out of employment, and

become the objects of derision to our

less foolish neighbours. But per

haps it may be asked, would not you

consider it a great evil, if, in a large

manufacturing town, two-thirds of

the population should be suddenly

bereft of work, and left to shift for

themselves ? I answer, undoubtedly

it would ; indeed so great, as almost

to overbalance the good which might

hereafter result from the change, but

such a case could not possibly hap

pen ; persons are too much attached

to old methods, too unwilling to re

linquish the course they have been

accustomed to, to permit us to en

tertain the idea, that a body of men

would suddenly make such a change

in their established practices, as to

discharge two-thirds of their work

men, even on the fairest prospect

of advantage. The change, if it

take place at all, must be gradual,

so gradual, as entirely to remove

those inconveniences, which sudden

innovation would produce ; preju

dice opposes it ; and here, prejudice,

so much vilified, has its advantages,

since the struggle, which it creates,

leads, in the end, to the prevalence of

a dispassionate spirit ofinquiry, which

rejects all the hare-brained schemes

which Ignorance and folly daily beget,

which separates the metal from the

dross, and admits no novel contri

vances as substitutes for the ancient,

but whose utility have been sanctioned

by experiment, and their superiority

over the old, incontestably demon

strated.

VlNDBX.

INSTRUMENT FOR MEASURING

STANDING TIMBER.

Mr. James Rogers, of Marlbo

rough, has taken out a patent for an

improved method of ascertaining the

solid contents of standing timber;

or, more properly speaking, for an

instrument to determine the angles,

from the measure of the tangents of

which, such solid contents may be

deduced. .The following description

we extract from Mr. R.'s specifica

tion.

The drawing on the next page, pre

sents a view of the instrument pro

posed to be employed. It is planted

upon atripod stand, in the same man

ner a3 a theodolite. An upright stem

arises from the ton plate, at the end of

which is a ball, with a hole perforated

through it, to receive the stem of the

instrument ; b c, may be called the

base limb, which is to be placed in an

exactly horizontal position, and ad

justed by the suspended level, d.

The limb, e, rises on a joint ate, and

slides upon a vertical arch, /, which

is graduated. At the point, c, there

is an eye piece, through which the

surveyor looks along the side of the

bar, b, to a small point or rising edge

at the end of the bar. The part of

the tree cut by this line of observa

tion will, if the instrument is pro

perly adjusted, he perfectly horizon

tal with the eye-piece.

An eye-piece is also placed at c,

on the upper side of the rising limb,

for the purpose of looking along this

limb to a point or rising edge, e, in

its extremity. The surveyor ele

vates this limb, until that part of the '

tree intended to be noticed, is exactly

cut by the line of observation, and

the angle subtended between that

and the horizontal is shewn upon the

vertical arch,/.
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It is here to be remarked, that the

graduations upon the arch, f, are not

angles of altitude, but marks or gra

duations answering to feet and in

ches of a tangent line, extending

from the horizontal point upwards,

taken at a given distance from the

tree ; consequently there are two or

more rows of divisions, answering to

the several distances at which the in

strument may be planted. Twenty-

four feet and forty-eight feet are

proposed distances, and the gradua

tion upon the arch, f, are made ac

cordingly. For lofty trees, the longer

distance is to be used : for shorter

trees, the distance of twenty-four

feet will be sufficient.

The horizontal angles which are

to determine the diameter of the

trunk, at the several points of obser

vation are ascertained by the limb, g,

which slides laterally upon an arch

or graduated plate, h, divided upon

the same principle as the arch, f.

The limbs, A or e, being fixed, so as

to coincide with one side of the trunk,

the limb, g, is then moved until it

coincides with the other side of the

trunk, and the angle subtended be

tween the two, shew, by the gradu

ated plate, A, the diameter in feet and

inches of the trunk at the points of

observation.

The length of the trunk, and its

diameter in the several parts being

thus ascertained by the improved in

strument, recourse must then be had

to tables, calculations, or the ordi

nary sliding rule, for the purpose of

obtaining from these admeasure

ments, the solid content of timber

in each portion of the tree. There

are adjusting screws, and circular

racks, and pinions for moving the

limbs of the instrument, and altering

their position, as circumstances may

require ; and when crooked arms, or

bent parts of the trunk present them

selves, the instrument may be turned

upon its pin, in the ball at the top of

the stem, a, and used in an incline J

position.
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GERMAN CHURNING MACHINE.

Sir,—When travelling through

Germany, 1 saw, at a farm house, a

woman working with great case,

fnur churns at once ; and, in the hope

that some of my fair country women

may have their toils similarly dimi

nished, I send you a sketch of the

very simple machinery by which

this was effected.

I am, Sir,

Your obedient Servant,

Julius.

 

Description.

a is a square board, at the four

corners of which are placed the four

churns ; b b are two side posts,

joined at the top by the cross bar,

e ; d is a round spindle, working in

sockets in the side posts b b ; to this

spiudle are attached four arms of

the form of bell cranks ; the outer

circular rim of each of these arms,

is grooved to receive two chains, the

one fixed to the upper and the other

to the lower end of each churn staff;

g is a lever whicli runs through the

'spindle d ; f a handle, by pulling

which down, a circular movement is

given to the four arms, and the churn

staifr set a working by the chains be
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fore mentioned; A is a weight attached

to the opposite end of the lever, and

which, on letting go the handle/,

restores the machinery to its original

position. It is evident, that by thin os

cillatory movement, (which the draw

ing will more fully explain) the bu

siness of the four churns must be as

well performed, as if each had its se

parate attendant. The machinery

is of so simple a nature, that the

most ordinary workman may con

struct it at a very small expense.

minator of the 2nd, I multiply by

the denominator of the first, when

it must also remain the same. It is

the same with regard to three or

more fractions.

Ex. 2nd. Reduce £, J, and J to

fractions of the same denominators.

7

7

"«

11

539=nuwberof 1st fraction.

ON FIGURES.

CHAP. I. CONCLUDED.

C-ASB 7. To reduce Fractions, leitk

unlike Denominators, to Frac

tions, having one tame Denomi-

nator.

lln!< .—Multiply every numerator

into all the denominators but its

own ; and then multiply all the de

nominators together tor a common

denominator.

Ex. 1. Reduce J and ^ to frac

tions having the same denominators.

I

7

14 number of the 1st.

36 number of the second.

6

7

42 common denominator.

Thc~lst, > = », and, 2nd, $«.».

Note. From the manner in which

this rule is given, by most writers on

arithmetic, and the examples, with

which they illustrate it, most peo

ple, who have not a master at their

elbow, to explain their author's

meaning, are very much puzzled

with it. It will be very clear when

they look to it. In the example

above (pursuant to the rule), I mul

tiply the denominator and the nume

rator, of the 1st fraction, by the deno

minator of the 2nd, when it (the frac

tion) must still be of the same value.

And again, the numerator aud deno

jia

72

11

792= number of 2nd.

9

_12 3

108

7

75(i=nurnber of 3rd.

12

_7

~84

_n

924=conimon denominator.

Then.st, Snd, !"=• and

Examplet for Students to practice.

1st. Reduce -f, & and Jj, to frac

tions having the same denominatprs.

3rd.

4th. JJ, 3. 3, and

CASE 8. To find the value of a

Fraction.

Rule. Multiply the numerator by

the number of the next inferior de

nominator, (that is, if it be tin- frac

tion of a pound, multiply the nume

rator by 80.) and divide the product

by the denominator, then, if there be

any remainder, multiply it by the

next denominator (that igr by 12),
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and divide the product a» before, and

to on, and the quotients together

shall be the value of the fraction re

quired.

Ex. 1. Required, the value of £of

a pound sterling,

9

20

10) 180 (18 8h.=f0 of 11.

ISO

Ex. 2nd. Required the value of \

of half a crown.

7

30

6) 2lbd. (42d.=3s. 6d.=£ of

half a crown.

In this the value is more than a

half crown, because \ is more than

ene whole.

Note. When we multiply the nu

merator (9), of Ex. 1st. by 20, we

reduce those 91. to shillings ; but as

we have not nine whole pounds, but

only* of 11. or I of 91.

Then we have only i of those 180s.

which, by dividing the latter by 10,

we find to be 18s.

Examples for Students to practice.

1st. What is the value of * 11.

sterling ?

2nd. S °f

111. ditto?

3rd. How much is J- of i of 10

yards of cloth ?

4th.

5th. —

one of the next superior denomina

tor, multiply the numerator of the

fraction by that number, if you are

finding an inferior denominator ;

but if you are finding a superior de

nominator, multiply the denomi

nator by it.

Ex. 1. Find out the value in a

ponnd of y of one shilling

Then, as we want a higher deno

minator, we multiply the denomi

nator by 20, thus :

9

20

180 thus I of ls.=^ of 11.

Ex. 2. Reduce S of 11. to the

fraction of one shilling.

Now, as we want an inferior

Denominator, the Numerator is to

be multiplied by 20. Thus

7

20

6th.

head of wine ?

7th. -

leagues.

— H of 9 miles?f of one day ?

— I of 1 hogs-

140 thus ^ of 11.-S of

ls.='|: of one shilling

Examples for Students to practice.

1st. Reduce f, of 11. to the frac

tion of Is.

gnj. i? of a crown to the

fraction of a guinea, (2ls.)

3rd. ' a of one guinea to

the fraction of 11.

i of £ of 10

4th.
- !? of one day to the

fraction of one year.

5th. 'A of a foot to the

fraction of one yard.

6th. ,a of a year to the

fraction of a da>-.

7th. h of 91. to the frac-

Case9. To reduce Fractions of

one denominator, to that of ano

ther, which shall be of the same

value.

Rule. Having found how many

of the inferior denominators make

tion of 11.

Miscellaneous Questions on the

above Rules in the Reduction of

Fractions.

1. A gentleman met five friends,

and told them he would divide ^ of

his money, 101. las. 9d. equally

amongst them. .Required, each

man's share.

 

I have V of 11.

value of the fraction.

Required the
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3. 1 gave one-sixth of my' money,

which was 211. to a man, desiring

him to give one-seventh of that sum

to his daughter. How much had he

left, and how much had the daugh

ter?

End of Chapter 1, and of Reduc

tion of Vulgar Fractions.

I am, Sir, &c.

1 and 2 make 3.

August 26, 1S2C.

HEAVING THE LOG.

The log used at sea for measuring

the velocity of a ship, or the rate at

which she runs, is a piece of thin

board of a sectoral or quadrantal

fjrm, loaded on the circular 6ide with

lead sufficient to make it swim

upright in the water; to which is

attached a line of about l.'iO fathoms,

or 300 yards long, called the log

line, which is divided into certain

spaces, called knots, and wound on

a reel, which turns freely for the

line to wind easily off. About 10

fathoms of Btray or waste line are left

next the log before the knotting or

counting commences, that space

being usually allowed to carry the

log out of the eddy of the ship's

wake. The mode of using or of

heaving the log is this :—One man

holds the reel and another the half-

minute glass ; an officer of the watch

throws the log over the ship"s stern,

on the lee side ; and when he ob

serves the stray line, and the first

mark is going off, ho cries turn !

when the glass holder instantly

turns the glass, crying out done!

then watching the glass, the moment

it runs out, he says stop ! upon

which, the reel bcing'quickly stopped,

the last mark run off shows the

number of knots, and the distance

of this mark from the reel is esti

mated in fathoms : then the knots

and fathoms together show the

distance run in half a minute ; or

the distance per hour nearly, by

considering the knots as miles, and

the fathoms as decimals of a mile ;

thus if 7 knots and 4 fathoms be ob

served, then the ship runs at the rate

of 7-4 miles an hour. It follows,

therefore, that the length of each

knot or division of the line ought

to be the same part of a sea mile as

half a minute is of an hour, that is,

isrpart. Now it is found that a de

gree of the meridian contains nearly

368,000 feet ; therefore 5 of this, or

a nautical mile, will be G100 feet;

the ,-jj part of which, or 51 feet

nearly, should be the length of each

knot, or division of the log line.

But because it is safer to have the

reckoning rather before the ship than

after it, therefore it is usual now to

make each knot equal to 8 fathoms

or 4S feet. But the knots are made

sometimes to contain only 42 feet ;

and this method 'of dividing the log

line was founded on the supposition

that GO miles, of 5000 feet each,

made a degree ; for Ta of 5000 i3

41 r , or in round numbers, 42 feet.

And although many mariners find by

experience that this length of the

knot is too short, yet rather than

quit the old way, they use sand

glasses for half minute ones that

run only 24 or i'5 seconds. The

sand, or half minute glass, may be

tried by a pendulum vibrating se

conds, in the following manner. On a

roundnail or peg, hang a thread or fine

string, that has a musket hall fixed

to one end, carefully measuring be

tween the centre of the ball and the

string loop over the nail 39 ; inches, .

being the length of the seconds pen

dulum ; then make it swing or vibrate

very small arches, and count one for

every time it passes under the nail,

beginning at the second time it

passes ; and the number of swings

made during the time the glass is run

ning out, will show the seconds in the

glass.

It is not known who was the in

ventor of this method of measuring

the ship's way, or her rate of sailing ;

but no mention of it occurs till the

year 1G07, in an East India voyage,

published by Purchase ; and from

that time its name occurs in other

voyages, in his collections ; after

which it became famous, being

noticed both by our own authors

and by foreigners ; as by Gunter, in

1623 ; Snellius, in 1624 ; Metius, iu
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1631; Oughtred, in 1633; Heri-

gone, in 16 J4 ; Saltonslall, in 1C33 ;

Norwood, in 1G37 ; Fournicr, in

16tt ; and almost all the succeeding

writers on navigation of every coun

try. Various improvements have

lately been made of this instrument

by different persons.

NEGLECT OP NATIVE TALENT.

f Sir,—Perhaps no country in the

world can boast so much excellence in

arts and sciences as our own ; yet I am

inclined to think that in no country

is less notice taken of the ingenious

artizan, or the meritorious mechanic,

than in the British Empire ; probably

be:aii9c the instances of superior in

genuity are more numerous than in any

other division of the globe, or because

of the sacred aphorism, that " a pro

phet is seldom esteemed in his own

country." Certain it is, however,

that other countries frequently reap

the benefit of our supineness in this

particular, and one instance I wish

to notice, as being not only corrobo

rative of these facts, but serving to

shew how far some of our neighbours

in the European part of the world

are behind us in the most important

and useful inventions, and even such

as are very commonly known and

used in England. About twenty

years ago, an ingenious person who

Lad made many improvements in the

art of concentrating and conveying

heat, so as to lessen the consumption

of fuel by full one half, and to ac

celerate the operation in an equal

degree, both for culinary uses and in

other valuable works, offered his ser

vices to a branch of the executive

part of our Government ; butthough

his plan was approved, and his skill

commended, some obsolete system

prevailed over obvious improvement,

and the man was neglected, his ser

vices declined, and the advantage lost

to the public. ' One of the Russian

Emissaries, however, who was privy

to the circumstances, availed himself

of this opportunity, and sent the

man to St. Petersburgh, in the ser

vice of the Autocrat of that increas

ing empire ; there he made many and

very useful improvements, but his

political principles not agreeing with

the practices and maxims of an arbi

trary state, he rendered himself ob

noxious to the ruling authorities,

and was ultimately obliged to decamp.

He then went into the employment of

aNorwegian nobleman, who had great

possessions of mines, foundries, fur

naces, and iron works of various

descriptions, and who had a spirit

for enterprize and improvement

equal to his ability to promote and en

courage them. Among many other

deficiencies, which he discovered

among the Swedish miners, he found

them totally ignorant of the simple

method of producing a regular per

manent blowing, such as is requisite '

for soldering, and many other ope

rations ; and as a strong continued

blowing of air was required for a

particular purpose, this was the first

task he had to perform. It is hardly

necessary for me to describe a thing

so manifest, and I believe so general

ly known; but perhaps it is not

known to every one, and I will,

therefore, just mention that he

caused a large leathern reservoir to

be placed between the furnace, and

three or four pairs of bellows, all of

which worked into it by alternate

strokes, from suitable cranks, by the

same shaft, and from this reservoir a

pipe conducted the air to a furnace,

which air from a plenus within the

reservoir, was forced through in an

undeviating constant current.

After the return of this mechanical

adventurer, and after Norwegians.

Russians, Danes, and Swedes, had

seen, appreciated, and obtained the

benefit of his talents, our own wise

and worthy governors sought his

services, and sagaciously accepted

the last of that skill, which they had

once the power to have retained and

monopolized ; and this I fear is not

the only instance by many in which

a contemptuous neglect ot native in

genuity has banished the advantages

and benefits of useful discoveries

and improvements to foreign coun

tries.

Your's, &c. &c.

R. Jackson.



302 CONTINUALLY" FLOWING PUMP.

NIGHTINGALES.

Sir,—Will you, or any of your cor

respondents favour me, through the

medium of your valuable Magazine,

with an answer to the following que

ries,* (from actual practice,) which,

though not exactly scientific, arc yet

among those things to which scien

tific men apply as recreations,

i. What is the best and simplest

trap for catching nightingales ?

2. What is the best, cheapest, and

most easily prepared food for the

same ?

3. Which is the best method of

making German paste for larks, &c. ?

Answers to the above as soon as

possible will oblige

Aviarus.

SHIP VENTILATOR.

An apparatus has been invented

by a Dr. Wuettig, for ventilating

vessels, which appears extremely

well calculated for the purpose. It

consists of an iron furnace, into which

is placed a hollow copper globe, with

two aspirating pipes, and an evacua

tion tube. As soon as the fire Is lit

in the furnace, the evacuation tube

begins to draw, and the draught in

creases, as the globe becomes heated,

so that when it is red hot, the draught

is very great. If the fire is kept burn

ing for an hour or two, about once

or twice a day, it will exhaust the at

mosphere of the hold, to the extent

of about 300 or 400 cubic toises ;

and the pure air will, of course, flow

in to supply its place.

MR. DOWNTON'8 CONTINUALLY

PLOWING PUMP.

Mr. Jonathan Downton, ship

wright, of itlackwnll, has taken out

a patent for a new pump, by means

of which, an uninterrupted stream of

* I have read two or three answers

to these queries which seemed good in

theory, but which, when tried, did not

answer at all, I therefore wish them to

be from persons who have tried them,

and can vouch for them.

water may be procured. It consists

of a lifting pump with three sucker*

or moveable vaive boxes, and one

fixed valve box at bottom. The rods

of the two upper suckers are hollow,

and that of the lower one passes

through the hollow rod of the second,

and the two thus combined, rise

through the hollow rod of the upper

sucker. These united rods are kept

steady in a vertical position^ by a

cross-piece at top, through which the

solid rod of the lower sucker ascends,

across the upper part of which rod,

a slot frame Is fixed, (composed of

two parallel sides, connected by se

micircular ends) in which a roller

works that runs on one of three

cranks made on the same horitontal

axis. The two hollow rods, which

terminate at a due distance below

the axle, to allow of a free motion to

each part, have each a metal rap at

tached to them, fitted up as stuffing

boxes, and furnished with hollow

screws, from the sides of which caps,

solid rods ascend to the level of the

crank axle, having slot frames on

them, similar to the first, which sur

round rollers of the same sort that are

on the other two cranks.

The three cranks of the axle are

arranged so as to make the three

pump rods come successively to their

highest elevation in equal times

(which may be done by making each

crank form an angle of GO degrees

with the others) ; by which means,

an uninterrupted stream of water

will be produced from the head of the

pump, as one of the three rods will

be always ascending at the times

when the others may be stationary,

from the cranks being cither at their

highest or lowest position.

Mr. Downton describes the crank

axle as being turned by means of a

winch, and has added a fly wheel to

it, to equalize its motion and facili

tate the labour ; but it is evident that

it may be also made to revolve by

steam, water, or other powers, in

various other manners.

IMPROVEMENTS IN WHEEL CAR

RIAGES.

Sir,—The universal use of car

riages, which afford such extraordi
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nary comforts to all ranks and de

grees of persons, induces me to think

you will gladly receive any sugges

tion for their improvement ; which

suggestion, permit me to say, is not

to be undervalued because it appears,

at first sight, trivial and free from

expense, as this last ought to be a

just cause of approval. There is

another reason, which ought to in

duce a temperate consideration of

the subject ; namely, that the wri

ter has already made the experi

ments in question, for his own pri

vate use, and experienced all the be

neficial results he now suggests to

others, having, for upwards of forty

yeara, been in the habit of using four

horses, in different ways, for his own

and his family's convenience.

All persons are acquainted with

the general manner in which the sway

bar is suspended from a hook attached

to the end of the pole, which it is

self-evident can admit of no extent of

lateral motion as the hook soon re

sists the movement of the ring from

which the sway bar is drawn, and

from any irregular effort of the kind,

the pole is endangered, and some

times broken. The hook also rising

from the extremity and top of the

pole, which is attached iinmoveably

to the under carriage, every rut the

wheel falls into, and every obstruc

tion it meets, is transferred to the

pole, and operates with the increased

power of a lever upon the ring and

sway bar, which interrupts the exer

tions of, and contributes not a little

to gall, the foremost pair.

The elevation of the pole also ena

bles the wheel horses to resist the

motion of the carriage descending a

lull, but the effect of such elevation

is to diminish the powers of the fore

most by elevating the line of draft,

which ought to slope from the shoul

der to the sway bar downwards, and

not move in an horizontal line. I

have avoided all those incongruities

by reversing the iron work, and at

taching it underneath the pole, and

in place of a hook having a round

pin of iron, from three to four

inches long, upon which the ring of

the sway bar acts, which being

circular, admits movement in every

direction, without the twist derived

from the hook ; and being placed un

der the pole, and bound to it in the

rear, in the way it is retained upon

the pole, or in any other way deemed

more convenient (I hold it by a

trace to support the ring 6f the sway

bar without the effect of noise—the

consequence of two irons acting upon

each other), and the consequences

were manifold.

I. The pole rose and fell within

the space of four inches/ without

having any kind of influence upon

the pull of the leaders.

II. The effect of a swerve, nport

the part of the leaders, could not af

fect the pole, for they could turn to

the right or left, until the sway bar

touched the wheeler at the outside,

where it acted with but slight effect ;

whereas, when it acts through the

hook, by pulling the pole after it

against the wheeler, it carries with

it no very inconsiderable share of

the weight the whole carriage sus

tains, which is thus taken at one side

of the line of direction of gravity,

and inclines the carriage to overset.

III. The sway-bar, acting under

the pole, cannot, under any circum

stances, be raised above it, nor get

over the rumps of the leaders, and

sinking to a certain level under the

pole, within four inches, admits of

raising the pole, and greatly reduces,

in consequence, the weight upon the

pole pieces, which it admits of short

ening, and in descending hills, in

particular, I venture to say, from ex

perience, that it would be found to

answer much better than the present

mode, whilst the charge for the iron

, at present in use, would be attained

at the cost of a few shillings.

"Senex.

.8TKAM-BOAT DOCK SUGGESTED.

Sir,—A circumstance mentioned

in the newspapers, a few days ago,

rccals to my mind a plan for the pre

vention of the like again : and which,

if carried into effect, would unite

utility and ornament to the city in an

eminent degree. A gentleman and

his family having taken a wherry, in

order to get on board a steam-boat

at the tower stairs, were, by the
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tricks of some of the watermen, pur

posely upset, and the whole party

was immersed in the water to the

imminent danger oftheir lives. This,

which was done wantonly, might be

easily prevented from happening

again ; but what I now object to, is

the great liability to danger, the fla

grant extortions, and the many an

noyances to which a passenger is

subjected, before he gets on board

the steam-boat, and which, if he has

once experienced, will be almost suf

ficient to deter him from encoun

tering them again.

I should propose, as a remedy, that

a dock be constructed above London

bridge, capable of containing about

CO or TO steam-boats, and by means

of which, passengers could step at

once on board, without the interven

tion of a wherry. The land might

be purchased now cheaper than a

few years hence ; as, when the new

Londuu bridge is completed, vessels,

which arc now kept below by the small

height of the arches, will be enabled

to ascend and unload above the

bridge, and will consequently raise

the price of the land ; the dock, if

begun now, would be completed at

the same time with the bridge. It

would strike a foreigner, or indeed

any.onc with admiration, on his en

tering London, if he passed under

the magnificent arches of London

bridge, which, to judge from the

drawings, will even surpass Water

loo. The proposed dock should be

surrounded by a wall, and a ware

house built, where might be stationed

one or two custom-house officers,

who could examine the luggage of

the passengers immediately on land

ing. There is, I think, a waterman's

society, which would, of course, ve

hemently oppose any plan which

would tend to diminish their profits ;

let their interested clamours be as ve

hemently met, and I hope we shall

hereafter see an end pirt to those

annoyances, which I know are the

means of preventing many persons

from making use of those cheap and

agreeable conveyances, ster.in-vea-

scls.

I am, sir,

Tour's, &c.

PROJECTOR.

PRESERVING POTATOES IN A DRIED

STATE.

Wash them, cut them in pieces,

steep them forty-eight hours in lime-

water, then forty-eight hours in fresh

water ; dry them in an oven. One

hundred parts of fresh potatoes will

give thirty so prepared and dried.

In Uiis state they may be kept for

years, or ground at once into flour.

This flour, mixed with a third part

of that of rye, is said to make an

excellent bread. The same author

proposes to moisten potatoes dried

ns above,) with olive oil, and then to

grind them and use them as coffee.

FRESCO.

The French have been for a con

siderable "time endeavouring to re

vive the art of fresco-painting.

Pursuing their experiments, the

Chapel of St. Vincent-de-Paule, in

the church of St. Sulpice, in Paris,

has lately been decorated with paint

ings in fresco, bv a native artist, of

the name of (juilllmot. Thig is

the third chapel in that church which

has received similar embellishments.

INQUIRY.

Sir,—Through the medium ofyour

valuable periodical, I beg to make

the following inquiry :—

1st. What will be the elevation of a

wane whose base is 100 yards ?

2nd. What would be the line of

surface of that wane ?

3rd. What would be the elevation

of a wane whose base is 10 yards ?

4th. What would be the line of

surface of that wane ?

5th. Would the aggregate surface*

of the ten small wanes be equal to

that of the large one ?

I am, Sir,

Your obedient Servant,

AQUARIUS.

(Correspondents in our next.)

Communications (post paid) to be addressed to

the Editor, at the Publlihen'. Publithed

for the Proprietor! bjr KNIGHT and 1. \-
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Printed by D. Sidney, Northumberland Street,

Stout,



MUSEUM, REGISTER, JOURNAL, AND GAZETTE.

No. 160.] SATURDAY, SEPTEMBER 16, 1826. [Price SJ.

" In England, the spirit of information, wherever elicited, rapidly spreads over and glows in

every link of the electric chain of society. It mounts aspiringly, if it have its origin among the

IMS privileged orders—it descends through all the beautiful gradations of rank, when it has iU

birth in the higher circles,—it is diffusive, it is all enlightening."

BowniNG'8 RUSSIAN ANTHOLOGY.

POLLARD'S EPICYCLOIDAL GRINDING MILL.

 

Description Ai/ the Patentee.

A, is a horizontal shaft, at une end

of which is a regular fly wheel, B,

and at the other, a winch C, bv

which the mill is actuated. DD, are

two horizontal shafts, which are

turned by the bevil wheel on the

Bhaft A, and, by means of bevil

wheel*, on the other ends of these

VOL. VI.

shafts, the two vertical crank shafts,

E E, are turned. On the top of

these crank shafts are moving crank

heads, F F, with a chase mortice in

each ; and, bv unscrewing the nuts,

G G, both of these crank heads can

be slid with the sliding index, H,

either backwards or forwards ; by

which means the scope of the two
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cranks can be either lengthened or

shortened, which will cause tb/: cir

cular runner to traverse over, in its

epicycloidal course, a greater or less

space in the iron, or marble pan, or

'flatbed stone, O, as may be required

when grinding any quantity of co

lours or other material. This pan,

or bed stone, measures two feet

six inches, by two feet two inches

wide ; the two ends of the sliding-

index, H, are fixed on the two crank

heads, F, F, and, on that part of the

crank head which passes through the

end ofthe sliding index, is fixed thebe-

vil wheel, I, by which is put in motion

the horizontal shaft, J, that is at

tached with bevil gear, to the top of

the sliding index, H. K, is the cen

tral perpendicular shaft, moving in

the box of the sliding index ; this

central shaft has a bevil wheel on

the top, which is put in motion by

the gear of the small horizontal

shaft, J, which receives its motion

from the bevil wheel, I, on the

crank head, by which means a rotary

motion is given to the central per

pendicular shaft, K. The lower part

of the central shaft is square, on

which the iron box, M, is fitted,

which can be moved up and down the

square part of the central shaft,

when the box is not fastened to it by

the nut screw, L. N,' fs the circular

runner ; its diameter must necessarily

be one inch larger than half the dia

meter of the iron or marble pan, 0,

or flat bed stone, in order that, in

traversing the epicycloidal course,

its extremity may always pass over

the centre of the pans or flat bed

stone. In the centre of the circular

runner, N, is fixed a square inmpin,

terminating rather conically towards

the top, in order that when the pin

is in the iron box, M, the circular

runner, N, may always act on its

own level on the materials then

grinding in the pan or bed stone ;

the mill, when in motion, causing the

runner to produce a combined ellip

tical and circular motion, and to tra

verse an epicycloidal course in the

pan, or bed stone. With the above

mentioned motions and course, the

septenary system of generating curve

lines, by continual motion, is pro

duced upon the materials which are

being ground in the pan or bed stone.

By these motions, the colours, &c.

are constantly removed from and

drawn into the centre and about the

surface of the pan or bed stone, thus

rendering their quality the finest pos

sible, with the greatest care and dis

patch.

 

It is presumed, that the advanta

ges of these mills to persons in the

colour trade, and to painters in ge

neral, will be very great. They

Produce a considerable quantity of

colour, ground as fine as it possibly

<-'an be, in a very short space oftime,

and are put in action with a compa

ratively small power, since a stout

lad caii work the mill with perfect

ease.

For grinding the fine oil and water

colours, employed in the fine arts,

and thoje colours used in the potle
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rles and manufactories of porcelain,

either a hard glass or composition

plate, or concave beds properly pre

pared, may be used, with circular

runner* of the same materials ; the

use of which is highly advantageous,

for they are not porous like stone

and marble, and do not grind up

with the colour ; the stone causes an

absorption of the colour, and pre

vents that perfect grinding which is

necessary for the artist and the por

celain manufacturer.

These mills may be employed with

great_ advantage by drug grinders,

chemists, druggists, manufacturers

of black lead, indigo, copper plate

printing, ink, lithographn: ' ink,

Frankfort black, &c. as they will

supersede the necessity of triturating

mercurial ointments, and other pre

parations, by the drudgery of the

pestle and mortar, a practice so un

wholesome, as to make it desirable

that it should speedily be done away

with altogether.

In large factories, any number of

these mills, made to any dimensions,

may be so placed and connected to

gether as to be worked by steam,

water, or anv other adequate power.

It is a well-known fact, that the

health of persons employed in the

present mode ofgrinding verdigrease,

and other pernicious paints, particu

larly when ground in turpentine, and

also mercurial ointments, numerous

drugs, &c. is seriously injured. Now

the use of these newly-invented

mills will entirely obviate this evil,

it not being requisite that the work

man should expose his head and limbs

to the noxious effluvia arising during

the process, as he is constantly com

pelled to do when grinding by hand

with the single muller-stone.

Specimens of these machines may

be seen by application to Mr. Pol

lard, No. 4, Thornaufh Street

North, White Conduit Fields.

COTTAGE ARCHITECTURE.

Sir,—An improved style of archi

tecture, applicable to small country

houses, and within the reach of mo

derate fortunes, is not the least de

sirable object to be promoted by the

ingenuity of our artists. And no

thing is more clear than that the few

touchex and arrangements, which at

once distinguish the tasteful from

the tastelets building, may be pro

duced for a very trifle. I was, my

self, recently engaged in construct

ing a cottage of the unadorned Gothic

character, and the employment being

new to me, and the scene of my ope

ration far distant from the residence

of scientific men, I naturally looked

round me forpublisheddirections, but

was astonished to discover how little

had, apparently, been done, for the

direction of the uninformed.

ELEVATIONS are, indeed, given in

various works, though, with the ex»

ception of Mr. Robinson's litho

graphic plates, (which, allowing for a

tittle occasional extravagance are

extremely picturesque,) with no great

recommendation of beauty. But the

details I do not ever recollect to have

seen given ; such as plans, sections

and materials of mullions, reveils,

porches, . scollop boards, chim

neys, string courses, and all those

other cheap accompaniments, which

so distinctly except a house from

the stamp of commonness, and at

tract the spectator's attention. I

am unwilling to suppose our archi

tects withholders of such informa

tion, upon any of those grounds of

self-interest which are now so gene

rally yielding to more liberal feel

ings. Let me, at all events, suggest

the advantage of a cheap, progres

sive, lithographic delineation ; say, in

monthly numbers, of cottages, and

the parts of cottage-architecture, il

lustrated with plain directions, and,

if possible, accompanied with sucli

observations upon economy, arrange

ment, &c. as every man's experience

usefully points out to him, in almost

every day's attendance upon his build

ing. And, if the suggestion be

listened to, let me further request

some notice of it in your little work.

Your's, &c.

\V. V.

DEPOSIT IN STEAM BOILKRS.

Sir,—It must surely have escaped

the notice of the answerers to this

x 2
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inquiry, in p. 805, No. 41, that let

the water be ever so hard, no sub

stance attaches to the sides of vessels

in which fat meat has been boiled ;

therefore I should propose washing

the sides and bottom of the boiler

with grease before letting' the water

in, and always repeating the same

when the boiler is cleaned out, or oc

casionally throwing in a small ball of

grease—this has been practised with

effect, but I have not been able to

recojlcct where.

I am, &c.

Your's obediently,

J. B. B.

INSTRUCTION OP TUB WORKING

CLASSES.

Sir,—Of all the publications that

ever came from the press, none can

be more useful or instructive than

the Mechanics' Magazine ; useful,

because its object is to promote

ingenuity and invention in all the

arts that materially benefit man

kind ; and instructive, because it

is calculated to enlighten the un

derstanding, and excite the emula

tion of those who most need such an

instructor, and among whom it is

principally circulated: and with

those whose erudition enables them

to understand the formula and tech

nicalities of general science, it must

always continue a pleasing vade

meciun. Yet with all its advantages

there is one obstacle in the way

which limits its circulation, and im

pedes the good effect of its influences ;

that is, the utter ignorance of many

mechanical persons, with respect to

language and the import of scientific

phrases

It is not compatible with the na

ture of a magazine to teach the first

principles of learning; it is properly

a store-house, or depository ofknow

ledge, from which no one can judi

ciously select, unless he has some

previous knowledge of the articles

which he is about to examine ; igno

rance in this, as well as in all other in

stances, makes a man indifferent in his

choice, and he cares not to turn over,

tocomparc, or to taftte, while he is con

scious that, instead of satisfaction,

he obtains nothing but doubt and

uncertainty, by an irksome and te

dious toil, and therefore he gives up

the pursuit from a conviction of his

inability to continue it successfully.

Ignorance is not, however, an insu

perable bar ; there are methods of

removing it; theb arren soil becomes

fruitful by cultivation, and an un

lettered mechanic may be instructed,

so as to realize the genial ray that

fertilizes the human mind, and ab

sorb its powers, to the enlivening of

genius, and the exaltation of his un

derstanding. Some will say that

adults cannot generally submit to

the restraint and application neces

sary for obtaining a knowledge of

grammar, and of figures ; yet with

out these, none can reasonably ex

pect to read the .Mechanics' Maga

zine with profit or pleasure. A plan

may be suggested which would ob

viate all difficulties, and remove

every objection ; namely, to insti

tute lectures at a cheap rate, where

mechanics might attend, as at anv

other place of entertainment, anil

receive instructions in grammar and

arithmetic, as well as mathematics,

without restraint or fatigue, requiring

only tacit observation and attention

without toil. Thus by blending the

utile and the ilulce, a pleasurable

mode of communicating knowledge

might be adopted if mechanical men

would support such institutions;

and, at the same time, evening tui

tion, as an auxiliary, should be af

forded to those who might require it,

or wish for that additional advantage.

Such a plan, by way of experiment,

I have in view; but wholly unosten

tatious, if I can mature it on a small

scale, I shall take the opportunity of

announcing its commencement, by

duly advertising in your monthly

parts.

Your's

Richard Jackso.v.

There is a great deal of truth in the

observations of our correspondent ;

but he must of course be aware, that

his plans have been already fully

embraced in that of the London

Mechanics' Institution, and other

similar establishments : though, per
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liaps, not as yet realized (For they

arc as yet in their infancy) to a con

siderable extent by any of them.

Mr. Jackson's individual efforts

may probably have the effect of

quickening these public associations

a little ; and, in this view, as well as

on account of the separate good

which must attend them, we wish

them all success.—EDIT.

PREVENTION OP FRICTION IN CA

LENDERING.

I hare been requested to ask, if

any of your correspondents can in

form a constant reader, if any sub

stitute may be used instead of wax,

to prevent injurious friction in calen

dering ofcotton prints, &c. especially

dark colours, and what that substi

tute is? Such a discovery would be

beneficial to the trade, and oblige

some truly well-wishers.

Your'F,

RICHARD JACKSON.

SPECIFIC GRAVITY OF FLUIDS—

LOVl'S BEADS.

Sir,—In Mr. Farraday's paper, in

the Transactions of the Royal So

ciety on the condensation of several

gases into liquids, there is the follow

ing passage :—

" I am indebted to Mr. Davifs

Gilbert, who examined with much

attention the results of these ex

periments, for the suggestion of the

means adopted to obtain the specific

gravity of some of these fluids. A

number of small glass bulbs were

blown, and hermetically sealed ; they

were then thrown into alcohol water,

sulphuric acid, or mixtures of these ;

and when ary one was found of the

same specific gravity as the fluid in

which it was immersed, the specific

gravity of the fluid was taken : thus

a number of hydrometrical bulbs were

obtained, &c."

Now, sir, though I am averse to

ascribe to a gentleman of Mr. Far-

raday's frank and honourable cha

racter, any desire to compliment Mr.

Davies Gilbert at the expense of

humbler individuals, I can only ac

quit him of a contemptible flattery,

on the supposition that he has never

seen what all the world are familiar

with—the neat and simple apparatus

known by the name of Lovi's beads.

From the following description of

these, which I extract from Fyfc'a

Manual of Chemistry (a work which

I feel obliged to you for recommend

ing to my attention), it will be at

once seen that Mr. Davies Gilbert's

hydrometrical bulbs and Lovi's beads

are identical.

"These (Lovi's beads) are merely

small glass balls with a little tail, Lav

ing nutnbers'on them corresponding

with the specific gravity of the fluids

in which they float. Thus bead 1000

floats in distilled water, and 1h30 in

oil of vitriol. When we wish to find

specific gravity by these, we put in

bead after bead till we get one to

float, or till we get one to sink, and

another to rise to the surface ; the

specific gravity is denoted by the

number on the bead ; or it is inter

mediate to those on the one that

sinks, and the other that swims.

Thus, if 1075 sinks, and 1Q74 floats,

the specific gravity is 1074J."

I am, Sir,

Your obedient servant,

ONE OF THE PRYS.

EFFECT OF CULTIVATION ON CLI-

1IATE.

It has often been assumed as an in

controvertible fact, that the clearing

of the ground, and the extension of

agriculture, have a material tendency

to meliorate the character of any cli

mate. But professor Leslie is of

opinion (Art. Climate, Suppt. Enc.

Brit.) that, whether the sun's rays

be spent on the foliage of the trees,

or admitted to the surface of the

earth, their accumulating effects in

the course of a year, on the incum

bent atmosphere," must continue still

the same. The direct action of the

light would, no doubt, more power

fully warm the ground during the

day, if this superior efficacy were not

likewise nearly counterbalanced by
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exposure to the closer Bweepuof the

winds; and the influence of night

must again re-establish the general

equilibrium of temperature. The

drainage of the surface will evidently

improve the salubrity of any climate,

by removing the stagnant and pu-

trifying water; but, the professor

thinks, it can have no effect what

ever in rendering the air milder, since

the ground will be left still suffici

ently moist for maintaining a con

tinual evaporation, as the consequent

dissipation of heat.

OK THE LIGHT OF THE MOON.

Sir,—in a recent number of your

excellent publication, (which having

mislaid, I am sorry not to have before

me,) a correspondent informs us, that

the light of the moon is not reflected

from the sun, but is proper and iden

tical to that satellite, being produced

by some chemical combination of the

sun's rays with the moon's atmos

phere, tie also asserts, that a sphere

cannot reflect light except from one

point, i. e. that formed by the angles

of incidence and reflection, with the

eye of the observer.

I naturally expected that such va

garies would have been speedily con

futed by some correspondent of

your's, better versed in astronomy

than myself; but several weeks

having elapsed since its appearance,

and thinking it a pity that a great

absurdity should be laid before your

readers, without being followed by

its antidote, I venture to trouble you

with the present communication.

In the first place, what dues your

correspondent mean by "the moon's

atmosphere ?" He should first make

it appear that she Has one, and of

which kind it is ?—for the unvarying

aspect of every part of the moon's

delineated surface, sufficiently proves

the absence of aqueous vapours or

clouds, whidi, did they exist, would

at times intercept the eye of the as

tronomer.

It often happens that fifty or sixty

degress of longitude, and eight or

ten of latitude of the surface of this

earth, are simultaneously curtained

in clou3s, of which also, at certain

seasons, a dense band is girt around

its equatorial circumference, of se

veral degrees in breadth. Now,

masses of clouds of far less extent

than these, would be plainly viiibl*

on the moon's surface, presenting

bright, luminous, changeable, and

transitory patches. The horizontal

refraction on the moon's surface doet

not exceed five seconds, while on the

surface of the earth it is at least a

thousand times greater ; consequent

ly, if the moon can be said to have

any atmosphere at all, it is evidently

more rare than the vacuum we can

produce by the best air-pump. Ra

ther too line this for the lungs of a

Londoner,—and, I should think, too

light to retain any fluid on the

moon's surface less dense than mer

cury.

But atmosphere or no atmosphere,

your correspondent should have

stated more clearly what he meant

by the production of light by the

sun's rays acting chemically on any

atmosphere ? That our atmosphere

greatly contributes to the production

or rather retention of the light we

enjoy, every body knows; for with

out the reflection from it, we should

be in the dark every time we turned

our backs to the sun ; and total

darkness would ensue the instant

after sunset. But what is there

chemical in this production of light ?

It certainly might more properly be

called mechanical, for is it not one

body impinging upon another, ac

cording to the mechanical laws of

incidence and reflection ?

With respect to the idea, that a

sphere cannot reflect light from its

entire semi-diameter, but only at one

small point, at equal angles between

the luminary and the eye, your cor

respondent seems to have been led

astray by having [heard, that with a

sphere of polished gjass, such tn-

tleed might be the case. The con

tinual evidence of our senses, proves

to us, that, generally speaking,

opaque bodies reflect the light, not

with reference to their shape, but

to their colours, or liability to absorb

part of the rays. It would be su

perfluous to say mure, except to

mention a few little facts, without ,t
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food store of which, and perhaps

also a few good and clear analogies,

we should do well never to venture

on the concoction of any system or

theory, let it be ever .so nattering to

our false pride, our " piety," or in

genuity. It has been through giving

scope to such fantasies, that mankind

"have gravely constituted themselves

the buffoons of the creation, and are

perpetually seen hunting the will-o'-

the-wisp, mounted on a more com

plete nonentity, a metaphysical

horse !

A few simple and homely facts

respecting reflected light, may be

shewn in the following manner.—Ex

clude all the light from a room, ex

cept a small ray of sunshine admitted

through a hole in the window shutter.

The ray will only be visible at the

bright spot, or reflection, on the floor

or opposite wall, and by the reflection

of the light on the innumerable par

ticles of various substances and

shapes, with which the atmosphere

of the cleanest and stillest room will

then prove to be loaded, and which

will shew like so many little lumi

naries, whose course may be decided

by the slightest breath. Upon ap

proaching any object, a book for

instance, to the vicinity of the ray,

it will still be in darkness, but place

a bit of any opaque substance, a ball,

a marble, or a bullet within the ray,

and, assuming the appearance of a

little planet or satellite, it will re

flect you sufficient light to read

distinctly. The common house flies

which flit through the ray, will have

every appearance of fire-flies,—in

deed, if the room be well darkened,

a person not knowing the contrary,

would not easily believe but that they

really were ofa bright luminous nature.

I beg further to inform your cor

respondent, that should he, when

travelling in a stage on a dark night,

wish to consult his watch, he will

only be able to do so, upon the coach

driving past a wall, or if somebody

on the coach box should project the

tail of their coat, or a wisp of straw,

either of which auxiliaries, will re

flect him back the light of the lamps

sufficient for his purpose. A sta

tionary wisp of straw projecting

from the coach-box, might enable

him to read, when without it he would

not be able even to see the book.

Your correspondent must surely

have remarked the considerable in

crease of light which is procured us

by the presence of a certain quantity

of high white clouds. For my part,

as I lie in bed* of a morning, and

happen to perceive that my room it

unusually dark for the hour, I imme

diately conclude that it is either very

cloudy, or that it is qn ite cloudless and

cerulean, and upon opening ray win

dow curtains, I find either one or the

other to be the case. Of course, the

window must not be exposed to the

sun. The same observation holds

good in the evening, which "draws in"

considerably sooner, with a very clear

and cloudless sky, than where there

arc a few clouds to reflect the light.

In the lucid atmosphere of Sicily,

the summit of Mount Etna sheds

around a kind of moon-light, some

time before the sun has risen to the

cities at its base. Is this also a <-/n-.

mical operation ? On the summit

of this, and other mountains above

10,090 feet high, the sun's rays pos

sess the same or rather greater initial

power than on the plains below : but

the air is so clear and so much

freer from particles to reflect the

light, that upon turning our back to

the sun, and elevating the eyes a

little above the horizon, we seem to

be almost in the dark ; provided of

course there be no clouds floating

beneath,—they very rarely reach the

summit of the mountain.

While on this subject of atmos

phere, I will venture to observe, that

from the strong reflecting power of

ours, 1 am almost inclined to doubt

whether an astronomer in the moou,

though furnished with the best tele

scope, would be able to distinguish

any permanent geographical deline

ations on the surface of our earth,

as we do on that of the moon, so as

to return us the compliment of pub

lishing a good map. I fear that the

reflection from our atmosphere must

be so great, as to involve the whole

surface in one luminous appearance,

in which the only variation would be

occasioned by certain puzzling

changeable spots formed by the con

gregated clouds, which would reflect
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more light than the rest of the sur

face. What discussions concerning

the nature of our earth, these ap

pearances may give rise to, amongst

thelunar astronomers " and divines,"

it is not, at this distance, easy to de

termine. Having no water nor

clouds themselves, 1 fear they will

not easily hit on the truth.

Be their speculations, however,

what they may, it would be well for

both the communities to enact, that

unless a man can prove himself to

be duly and legally " inspired," he

must not expect to force us to be

lieve in his systems and assertions,

when such arc totally at variance

with the evidence of our senses.

With esteem, I am. Sir,

Your obedient Servant,

F.M.

15th August, 1826.

WATCH-MAKER'S 8NAIL

 

Sir,—A recent number of the

Mechanics' Magazine, contains

some inquiries of your correspon

dent Indicator, respecting what

he calls the watch-maker's snail,

but which, in fact, is a spiral line.

.1 also have no books at hand,

or, at least, leisure to look into them ;

but, it occurs to me that the part of

the work which Indicator says he

performed by guess, may be geome

trically described as follows :—

The part of the spiral contained

between any two radii is the arc of a

circle, the radius of which is en

larged or diminished in proportion

to the number of divisions in the

primary concentric circles on which

the spiral is to be formed ; and, in

order to have the spiral true, the

middle of the space, A, included by

the two radii, B C, and the two arcs,

D E, must be found. This will shew

three points, F A O, through which

tlic arc of a circle is to be drawn.

But as the method of doing this is

shewn in all elementary books on

geometry, I need not describe it,

though I have drawn lines from

point to point, and erected perpen

diculars on each, extending the per-

diculars till they coincide, and the

point of coincidence (jives the ra

dius of the arc required. I have,

to shew the principle, confined by

myself to three or four concentric

circles; but the greater the number,

the more gradual will the spiral be.

It is evident that the work must be re

peated at everv division, though, if

the radii be equidistant as well as the

concentric circles, much trouble may

be saved in finding the middle point A.

I am, Sir,

Your's, &c.

D. H.

Yeovil, 23rd August, 1826.

NICHOLSON'S PORTABLE HEATBRS.

In 1822, Mr. John Nicholson, ci

vil engiueer, took out a patent fw
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two sorts of apparatus, for " more

conveniently applying heat to certain

instruments ofdomestic use"—curling

irons and Italian heaters ; and con

sidering their simplicity and useful

ness, we are rather surprised that

they have not ere now come into ge

neral use.

 

Fig. l,i*a section ofMr. N.'scon-

trivajice for heating curling irons.

A, is a cylindrical tube closed at the

bottom, lor the reception of a pair of

curling irons to be heated ; this tube

is supported by the sides of the outer

vessel, of a conical form half way

down, and cylindrical below. In the

bottom of the vessel a lamp is placed

for the purpose of heating the tube,

A, above, in wbich the curling irons

are to be introduced ; small aper

tures are made in the external vessel,

in order to admit air below, and al

low the smoke to escape above.

Fig. 2, represents the apparatus

for heating an instrument called an

Italian irou, used in smoothing small

articles of muslin or othe» wearing

apparel. A, is a hollow conical cas

ing of metal supporting the iron, B,

and fixed thereto or made moveable

to suit circumstances ; at the lower

part ia a foot, and within a lamp for

heating, the iron. Apertures are

formed in the sides of the casing, by

which the air is admitted, and this

becoming heated by the flame of the

lamp which plays upon the interior,

heat is disseminated over the whole

surface of the Italian iron.

The vessels may be varied in form

to suit other purposes ; and it was

idso in the contemplation of the pa

tentee to heat by these means the

irons of apothecaries and druggists,

for spreading plasters ; and those

used by wine-merchants and others

for melting wax in corking bottles.

SCIENTIFIC MEMORABILIA.

(Continue/Ifrom our last.)

Chinese Astronomy.

The Chinese have been represent

ed, by some of the French Mission

aries, as profound astronomers, at a

time when all Europe was in a state

of barbarism ; as being able to cal

culate the recurrence of eclipses, to

adjust the irregular motions of the

sun and moon, to measure the dis

tance of the planets, &c. But if

even the Chinese did possess such

knowledge, of which there is no

proof whatever, it must long since

have been extinguished. When

Adam Schaal, one of the earliest Je-

suists, made his way to Pekin, he

found that the Chinese knew •-, > little

of astronomical calculations, that

they had introduced an intercalary

month into the wrong year! At

a later period, the emperor Kaung-

hee, brought the president of his im

perial board of astronomy to trial,

because he could not calculate the

length of shadow which a gnomoii

would throw, but which was imuie
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diatelvfrlone byFather Verbiest. Tliis

sensible prince put himself under

the tuition of the Jesuits, who made

a quadrant for him, and translated

into the Chinese language, a set of

logarithm tables, which were printed,

and a copy of which is now in the

library of the Royal Society of Lon

don ; a very beautiful specimen of

Chinese typography. Kaung-hee

carried these tables and his quadrant

suspended from his girdle, and when

in Tartary, is said to have constantly

amused himself in taking angles anil

measuring the height of mountains.

Concentration of Cold by reflec

tion. ■

The fact that frigorific impressions

may be collected and concentrated in

the focus of a metallic reflector, is

one of the oldest in physical science.

The experiment was first mentioned

about the year 1590, by Baptiste

Porta, in the enlarged edition of his

Ma»ia Naturalis, when the four

books, of which it originally con

sisted, were augmented to twenty,

at the very time that his ingenious

countryman, Sanctorio, had invented

and applied to medical purposes, the

air thermometer. Porta relates, that,

if a shut eye be held in the focus of a

speculum, before which is placed a

ball of snow, intense cold will be felt

on the eve-lid. Cavalieri, the cele

brated discoverer of infinitesimals,

in his work on the conic sections,

printed in 1632, and ' entitled Lo

Specchio Ustorio, extended the ex

periment to all impressions which he

conceived to bo propagated in

straight lines, not only to those of

heat and cold, but to those of sound,

and even smell. It was afterwards

frequently repeated at Florence, by

the Academy del Cimento, with the

important addition of the thermome

ter, which that learned body had the

merit of introducing into general

practice. Similar experiments were

next performed by Mariottc, in

France. Speculas and burning glas

ses appear, in the sequel, to have

been allowed to fall into great neg

lect. We find scarcely any mention of

their application to physical research

es, till after the lapse of more than

half a century. Kraft repeated, at

St. Petersburg, during the severe

winter of 1740, the frigorific experi

ment of the Italian philosophers,

with a reflector belonging to the Im

perial Academy. Ambitious of ope

rating on a grand scale, he selected

three huge blocks of clear ice, near

ly of a cubical form, each side being

two, four, and five feet ; but,

to save the trouble of transporting

them, he carried the speculum out

of doors. No sensible effect, how

ever, was then perceived by him,

though he used the air thermometer,

on account of its extreme delicacy.

In 1744, Kraft again resumed the

observation, and with scarcely better

success, having obtained only a

doubtful cold of three degrees. The

cause of the failure was evidently his

performing the experiment out of

doors, and not in a warm room.

The blocks of ice had, by lotig '

standing, acquired almost the same

temperature as their ambient medium.

Had the air happened to become sud

denly colder, they might, from their

relative condition, have excited im

pressions, even of heat, and thus

have perplexed philosophy for many

years afterwards.

Such unsatisfactory results from

the action of a mass of ice, of a ton

weight, seem, for a long time, to

have shaken belief in former experi

ments ; and the subject was almost

forgotten ,'when M. Pictet, ofGeneva,

in 1781, repeated the original obser

vation, on a small scale indeed, but

with entire success. Since that

time, a pair of brass reflectors, with

a wire ease for holding charcoal or

snow, has been deemed an essential

apparatus in every physical cabinet.

The concentration of cold in the fo

cus of a speculum, always 'excites

surprise ; and the experiment is of

ten exhibited with a sort of myste

rious air, as if it established the dis

tinct and material existence of cold.

I tut , in fact, it is not more difficult

to conceive the impressions of cold

to be collected, than those of heat.

Both these impressions arc only re

lative to the temperature of the at

mosphere, which serves as the me

dium of their transmission. The

one process terminates with the de
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position of aportion of heat, and the

other, with its abstraction.

Amalgamation.

It is scarcely half a century since

the process of amalgamation, for

procuring gold and silver, by means

of their attraction for quicksilver,

was practised, in that first of mining

countries, Germany ; while, in

South America, it is nearly as old

as the arrival of the Spaniards.

The quicksilver mines of Guanca-

bellica, in Peru, were discovered in

1563, and three years thereafter,

the Spaniards began to employ

amalgamation. It had been already

practised in Europe for collecting

stiver and gold, when they existed in

visible metallic particles, but not in

the case of ores, where the gold and

silver are invisible, even with the aid

of a microscope. Soon after its ap

plication to ores, in America, an

attempt was made, by a Spaniard,

to introduce this operation for ex

tracting silver from the ores, in

Bohemia, but without success. The

process was, thenceforth, quite neg

lected on this side ofthe Atlantic, till

Baron Van Born became, in 1770, at

tached to the department of the mines

and mint, at Prague. Van Born per

ceiving the advantages of amalga

mation, particularly in the saving of

fire-wood, which had become scarce

in many parts of Hungary, set about

examining the accounts given by

authors, of the different processes

used in Mexico and Peru ; he then

repeated these processes experimen

tally, with the greatest success, and

finally published a treatise on amal

gamation, in which the whole theory

and practice of the art was developed.

The baron met, however, with much

opposition in his attempts to introduce

this improvement. He says, that

some book-learned chemists, who

had uever handled a retort, and some

mine overseers, declared that it was

quite impossible to obtain silver by

any such method. Even after he

had succeeded in getting silver from

the ore, publicly, at Vienna, his de

tractors came forward with doubts

and long calculations, shewing that

amalgamation, was inferior to the

processes of smelting and cupellation,

already in usre. At last the new

process was tried on a large scale,

by order of Joseph II. at SchemniU ;

and when the calculators and doubt

ers could no longer deny its superior

efficacy, they shrugged up their shoul

ders, saying, ' Oh, it was only the old

process of Spanish amalgamation.'

Peter.

(To be Continued.)

LESLIE 8 APPARATUS FOR ASCER

TAINING THB SPECIFIC GRAVITY

OF POWDERS.

The instrument consists of a glass

tube a c, (see next page) about three

feet long, and open at both ends. The

wide part, a b, is about 4-10ths of an

inch in diameter ; the part, 6 c, about

2-10ths. The two parts communi

cate at o, by an extremely line slit,

which suffers air to pass, but retains

sand or powder. The mouth at a

is ground smooth, and can be shut

so as to be air-tight, by a small glass

plate, /. The substance whose spe

cific gravity we wish to find, sup

pose it to be sand, is put into the

wide part of the tube, a b, which

may either be filled to the top or not.

The tube being then held in a veri-

tical position, has the narrow part

immersed into mercury, contained in

an open vessel, x, till the metal rises

within to the gauge b. The lid is

then fitted on air-tight at a. In this

state, it is evident there is no air in

the tube, except that mixed with the

sand in the cavity, a b. Suppose

the barometer at the time to stand at

30 inches, and that the tube is lifted

perpendicularly upwards till the mer

cury stands in the inside of b c, at a

point c, 15 inches (or one-half 30)

above its surface, in the open vessel ;

it is evident then that the air in the

inside of the tube is subjected to a

pressure of exactly half an atmos

phere, and of course it dilates and

tills precisely twice the space it ori

ginally occupied. It follows, too,

that since the air is dilated to twice

its bulk, the cavity, a b, contains

just half of what it did at first, and

the cavity, o c, now containing the

other hail', the quantity of air in
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each of these parts "of the tube is

equal. In other words, the quantity

or air in b c, is exactly equal to what

is mixed with the sand in a b, and

occupies precisely the same space

which the whole occupied before its

dilatation. Let us now suppose the

sand to be taken out, and the same

experiment repeated, only with this

difference, that the cavity, a b, is

filled with air only. It is obvious

that the quantity being- greater, it

will, when dilated, be double the

bulk, under a pressure of 15 inches,

occupy a larger space, and the mer

cury will rise, let us suppose only to

tl. But the attenuated air in the

narrow tube always occupies exactly

the space which the whole occupied

at ordinary atmospheric pressure,

and this space, therefore, is, in the

one case, the cavity b c, and in the

other b (I. Hence it follows that

the cavity, c d, which is the differ

ence between t^ese, is equal to the

bulk of the solid matter in the sand.

Now, by marking the number of

grains of water held by the narrow

tube, b e, on a graduated scale at

tached to it, we can find at once what

is the weight of a quantity of water

equal in bulk to the solid matter in

the sand, and by comparing this with

the weight of the Band we have its

true specific gravity.

J

x

Aware that some solid bodies,

such as charcoal, hold much con

densed air in their pores, and that

probably they retain part of this

even when reduced to powder, Pro

fessor Leslie obviates the chances of

error arising from this source, by

comparing the dilatation which take's

place under different degrees of pres

sure, under 10 inches and 80 fur ra-

stance, or 7$ and 15.

Charcoal, from its porosity, is so

light, that its specific gravitv, as as

signed in books, is generally under

0-5, less than half the weight of wa

ter, or \ the weight of diamond,

taken in powder by the above instru-

ment, it exceeds that of diamond, is

one half greater than that of whin-

stone, and is, of course, more thai

seven times heavier than has usually

been supposed. Mahogany is gene

rally estimated at I3.i, but maho

gany saw-dust proves, by the instru

ment, to be 1'fiS; wheat-Hour is

1'5S ; pounded sugar, 1-83; aod

common salt, 2*15; the last agrees

very accurately with the common es

timate. Writing-paper, rolled hard

by the hand, had a specific gravity of

T78, the solid matter present beuir

less than one-third of the space it ap

parently filled. One ofthe most obri-

ous results was with an apparently

very light specimen of volcanic ashes,

which was found to have a specific

gravity of 4'4. These results are,

however, given as approximations

merely by the first instrument con

structed—Scotsman.

MICROSCOPIC MINUTENESS,

Swammerdam, so celebrated for

his skill in the dissection of insects,

always begun his observations with

the smallest magnifiers, from which

he proceeded to the greatest ; but in

the use of them he was so exceedingly

dexterous, that he made every ob

servation subservient to that which

succeeded it, and all of them to the

confirmation of each other, and to

the completing of the description.

Mis chief art seems to have been in

constructing srissars of an exqui-itc

fineness, and making them very sharp.

Thus he was enabled to cut very mi

nute objects to much more advantage

than could be done by knives and

lancet* ; for these, though ever no

sharp and fine, are apt to disorder

delicate substances by displaring

some of the filaments, and drawing

them alter them as they pass through
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the bodies ; but the scisaars cut them

all equally. The knives, lancets,

anil stales he made use of in his

dissections were so fine, that he could

not see to sharpen them without the

assistance of a magnifying glass ;

but with these he could dissect the

intestines of bees with the same ac

curacy that the best anatomist can

do those of larger animals. He

made use, also, of small glass tubes,

no thicker than a bristle, and drawn

to a very fine point at one end but

thicker at the other. These were

for the purpose of blowing up, aflti

thus rendering visible, the smallest

vessels which could be discovered

by the microscope, to trace their

courses and communications, or

sometimes to inject them with co

loured liquors. This is the way to

discover, like Columbus, a new

world—but in the cup of a flower, or

a morsel of decayed cheese !

MEASUREMENT OF TIMBER.

Sir,—Mechanical and working

men may often be deceived, by

artful ami designing persons, in

the purchase of materials for the

manufacture of their articles of

trade, and, therefore, they should

direct their attention to this point

in particular. For instance, it may

not be generally known that a piece

of timber, measured in the whole,

will be less in proportion than when

cut into two exactly at the middle.

An honest workman in hard wood,

looks at a tree that girts four feet at

one end and two feet at the other

end, being 20 feet long ; now the

4 + 2

measure of this tree will be =3

2

=mean girt ; then 1=0,6, and 0, fix

O,G=O,3(j; 0,30x40. or twice th«

length=I4,4 feet cubical or solid in

the whole tree ; now cut this in two it

will measure, the first piece four feet

one end, three feet the other, and ten

feet long ; the second piece three feet

at the large end and two feet at the

sinai! end, aud ten feet long. Then

4 + 3 3,5

=3,5 mean girt, —=0,7, and

8 5

0,7x0,7=0,49; 0,40x30 twice the

length,=9,8=solidity of larjer end.

S + 2 8,5

Again, =2,5raean girt,—=0,5,

2 5

and 0,5x0,5=0,25; 0,25x20 twice

the length=5 feet solid less end ; so

that 9, -1 + 5=14,8, which is exactly

J5 of a foot more than the measure of

the whole stick ; therefore, ifthe wood

be worth 5s. per solid foot, the pur

chaser pays 2i. more for this littln stick

of timber, if he buys it in two pieces,

than if he had purchased the whole at

once ; and when the tree is very large it

will make a larger difference. I have

seen an instance in which a person

gained 23s. by dividing a tree in

this way between two persons ; now-

had they purchased it jointly, and

then divided it, they would have

saved 20s. between them.

Your's,

R. JACKSON.

N. B. The calculation of the ad

measurement given, is according to

Mr. Bonriycastle and Dr. Mutton's

Rules for accurately measuring tim

ber, viz. let, c=circuinference, 1=

c c Sc'l

length—then—x—X21=- =

55 25

c'l

snliiliiy ; but, by any method

•12,5

of measuring the difference will be

the same, or nearly. 1 am aware,

and not a little astonished, that the

measuring of timber is generally

done in a clumsy way, and very far

from being accurate, yet surely

without accuracy, strict justice can

not he done, anil it is by no means

right, that because A has paid too

little, B should pay too much ; it may

be all the same to C who sells to

both, but between A and B the case

is very different. Now, where it hap

pens that a tree runs very tapering

the deception is more practicable; fur,

let a tree be supposed to girt 14 feet

at the greater end, two feet at the

less end, and eight feet in the middle,

14+2

that is ;—=8, the mean girt ;

2

then if you cut it where the girt is 4

of the gre.ttcst girl, you will find the

greater cad to measure more than
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the whole tree, for, according: to the

common method, i=8, and 2x2=4

then 32x4=128 feet, (this is the

usual method in practice) that is,

123 feet content of the whole tree ;

then, taking this example, we shall

have 12:8::?: 7\ = length to

be cut off, and 24 y= length remain

ing, the smaller end of which will be

\ of the greatest girt, that is y=4|,

14 + 41

then, =9 i=mean girt of

larger piece, and •

9i 28 T

*—=24=—X

12 3

T 49 49

•—=•—=aquare of 1 girt ; then —

89 9

224 49 10976 41

X24J = X—= =135 —

9 9 81 81

feet, content of larger end, which

41

measures 7 — feet more than the

81

whole tree, after 7 -' feet of the less

end have been taken off the length,

and this, in common practice, is un

avoidable, and plainly shews how

ignorance may be imposed upon.

IMPROVEMENT IN THE DIORAMA.

From the description which we

gave in our last of this exhibition,

our readers would perceive that it

derives its principal charm from the

employment of shifting skreens of

different colours, to produce various

evanescent effects of light and shade.

We now learn, by an account re

ceived from Paris, of a new picture

exhibiting at the Diorama there,

(and which will, no doubt, make its

appearance here in due course) that

by also making parts of the painting

itself to shift occasionally, and to

open on a second painting behind, a

combination of effects is produced,

far superior to "any thing hitherto

exhibited. The subject of this new

painting is the ancient and ruined

abbey of St. VVandrille, in Nor

mandy. While viewing it, an April

storm is seen to arise ; a pair of

folding doors at the end of the chii-

pel are blown backward's and for

wards by the wind, and alternately

display aid conceal a landscape

scene, extending over a large tract

of country. In the mean time, the

clouds are seen in rapid motion,

through the roof of the building,

sometimes obscuring the sun par

tially, then concealing it entirely,

and then again suffering it to ap

pear. The most curious feature is

said to be the management of the

light upon some trees which cling

round the windows, and in some

places overhang the ruined walls of

tie building. When the sun shines,

tin1 shadow of these trees is thrown

upon the floor of the chapel ; the

shadow from time to time ivaving,

as the ttees themselves wave with

the wind ; and becoming more or

less virid as the sun shines out more

strongly or is concealed.

SAFETY IN THE CONSTRUCTION OF

CARRIAGES.

Sir,—Among other improvement*

which have been recently suggested

in the construction of carriages, Mr.

R. Jackson has proposed that the

pull or draught shall be from the axle-

tree, and that there should be at

tached to the centre axle a rotative

joint, which turning freely at the

neck, may allow the shafts to

keep the same position in all situa

tions. The effect of this rotatory

kind of motion must certainly be

productive of good consequences,

with reference to that part of the

carriage alone, but I fear it would

be impossible to suspend the body,

except by disconnecting it from the

moveable shafts, as was undertaken

many years ago by Count Rumford,

who introduced two iron circles

working upon one common pin,

whilst the carriage part was attached

to one circle, and the shafts to the

other. The consequence intended

was to give safety to the individual

riding in the carriage, as the horse

might, according to the present sug

gestion, fall upon his side without

upsetting the body, and vice vena,

the hind part of the carriage mifht

be turned over without affecting the

horse ; but it was found by experi

ment to add so much to the weight

of the draft from the want of com
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pact unity of motion that the idea

was given up.

As the whole draft in Mr. Jackson's

contrivance is derived from the

axle-tree, it may make some dif

ference ; but then it is to be consi

dered that the iron work from the

axle tree, which comprehends the

proposed joint, must in itself sustain

the whole weight of the carriage,

and from such consequence be liable

to break.

I should be inclined to think that

the safest and best constructed two

wheeled carriage is to be obtained

by a suitable union of all the com

ponent parts, so introduced into ac

tion as to receive from the horse one

consecutive impulse, derived (if I

may use the expression) from the

harmonious distribution of the com

ponent parts of the carriage. The

rotatory movement sought for, might

perhaps be contained within each

shaft, by separating and conjoining

them by a short piece of iron work

of two pieces rivetted together, so

as to admit of circular movement. I

should wish Mr. Jackson to consider

how far it might obtain the conse

quence he seeks, free from any ob

jection.

Sknex.

BREWING SIMPLIFIED.

The art of brewing is exactly

similar to the process of making tea.

Put a handful of malt into a tea-pot ;

then fill it with water, the first time

rather under boiling heat. After it

has stood some time, pour off the

liquor, just at you would tea, and fill

up the pot again with boiling water ;

in a similar manner pour that off, and

so go on filling up and pouring off,

till the malt in the pot is tasteless,

which will be the case when all the

virtue is extracted. The liquor, or

malt tea thus extracted, must then be

boiled with a few hops in it, and when

it becomes cool enough, that is, about

blood heat, add a little yeast to fer

ment it, and the thing is done. This

is the whole art and process of brew

ing, and to brew a larger quantity re

quires just the same mode of pro

ceeding as it would to make a tea

breakfast for a regiment of soldiers.

A peck of malt and four ounces of

hops will produce ten quarts of ale,

better than any that can be purchased

in London, and for which purpose a

tea-kettle and two pan mugs are suf

ficient apparatus. A bushel of malt

to lib. of hops is the most general

proportion ; and 18 gallons of good

light ale, or table ale, may be pro

duced from one bushel of malt and

one pound of hops, which will not

cost above 9s. that is, Gd. a gallon,

or ljd. a quart. Brewing utensils,

consisting of a mashing tub and oar,

a sieve, two coolers, and wicker hose,

a spiegot and faucet, together with a

couple of nine-gallon barrels, new

from the cooper's, cost me no more

than 36s. and with these utensils I

have frequently brewed, at onetime,

four bushels uf malt. The plan I

have adopted is, from one bushel of

malt to extract nine gallons of liquor

for ale, and afterwards nine gallons

more for table beer, both of which

will be excellent.

J. B.

CHEMICAL UNION OF BODIES.

It was formerly considered as an

axiom in chemistry, that for two

bodies to unite chemically, it was

necessary for one of them to be in a

state of fluidity. SirH. Davy ad

duces as a proof to the contrary of

this, that crystals of oxalic acid and

dry lime readily combine. But here

the substances are both of them so

luble in water, and in a state of divi

sion. It may be shown in a much

more satisfactory manner by the ac

tion of two solid substances on each

other, and both of them insoluble in

water.

Form a cup of fusible muriate of

silver (Luna corneo) into this put a

small ball of zinc. The action will

commence in a few minutes, and in

the course of a day or two the ball

will be partly or entirely dissolved.

The cup will retain its shape, and

will be found to contain a solution

of muriate of zinc; that part of the

cup in contact with the ball, will be

reduced to the metallic state, in a

very beautiful manner.

0. S. D.
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NEW PATENTS.

To James Barron, of Birmingham, in

the county of Warwick, brass founder,

and Venetian blind maker, for his in

vention of a combination of machinery,

or apparatus for feeding fire with fuel,

which machinery or apparatus, is ap

plicable to other purposes.—Sealed

21lh July—6 months.

To William Johnston, of Caroline-

street. Bedford-square, in the county of

Middlesex, jeweller, for his invention of

certain improvements on ink-holders,

which he conceives will be of public

utility.—24th July—2 months.

To William Robinson, of Craven-

street, Strand, in the county of Mid

dlesex, Esq. for his having invented or

found out, a new method of propelling

vessels by steam, on canals or navi

gable rivers, by means of a movable ap

paratus attached to the stem or stern of

the vessels.—21th July—2 months

To William Parsons, of the royal

dock yard, Portsmouth, naval architect,

for his having invented certain improve

ments, in building ships or vessels,

which improvements are calculated to

lessen the dangerous effects of internal,

or external violence.— 21th July— 6

months.

To William Davidson, of Gallowgate,

in the county of Glasgow, surgeon and

druggist, for his new invented processor

processes, for bleaching or whitening,

bees' wax, myrtle wax, and animal tal

low.— 1st August—2 months.

To Thomas John Knowlys, of Trinity

college, Oxford, Esq. and William

Deusbury, of Bousal, in the county of

Derby, colour manufacturer, for their

having invented certain improvements

in tanning.— 1st August— 6 months.

To Count Adolphe Engine de Rosen,

of Princes-street, Cavendish-square, in

the county of Middlesex, in conse

quence of a communication made to

him by a certain foreigner, residing

abroad, for an invention of a new En

gine for communicating power, to an

swer the purposes of a steam engine.—

1st August—6 months.

To Joseph Browne Wilks, of Tan-

dridge-hall, in the county of Surrey,

Esq. for his invention of improvements,

in producing steam for steam-engines

and other purposes.—2nd August—G

months.

Mechanic's Magazine—In obedience to the

suggestion of the Lord Chancellor, at the hear

ing of the suit concerning this work. In which

Messrs. McCoy and Kidney, as Assignees of

Messrs. Knight and Laccy, of Paternoster-row,

printers and publishers, are plaintiffs : and Mr.

J. C. Robertson and Messrs. Hunt and Clark,

arc defendants, the parties to such suit have

agreed to arbitrate their differences, and in the

mean time to avoid the injury to the Magazine

which is caused by a double publication ; aod

that the subscribers may no longer be embar

rassed by uncertainty as to the genuine series,

it is arranged, that, until the determination of

the arbitrators, it shall be published exclusively

by the assignees, at 35, Paternoster-row : and

that Mr. Robertson shall, in the mean time,

edite the work as before.

Bowdcn and Walters, solicitor* for the

plaintiffs,

Jno. Evans, solicitor for the defendants.

ERRATA.

Page 298, col. 1,1. 29) for ,< numbet,

and 32, r .
,c. 2,1. 12, 17, 22 J «ad numerator.

, line 6 from

bottom,

, last line,
for " denomi

nator," read

denomination.

Page 299, col. 1, line

5 fioin bottom

, last line

———, col. 2, lines

2, 4, 6, 11, and 19,

Page 299, col. 1, lines 25 and 26 to

be joined in one, and only a semicolon

between them.

Page 300, col. 1, line 4, *' How

much had he left, and how much had

the daughter V read " How much had

/ left, and how much had the father

and daughter each ?"

NOTICES

TO CORRESPONDENTS.

If the patentees of Yamhill's Califyer

and Refrigerator will furnish us with a

particular description of it, we may

probably think it deserving insertion;

but the notice sent us is an adveilise-

ment merely, nnd would convey no in

formation to our readers.

T. M. B.—Medicus(who will find a

letter addressed to him at Peel's coffee

house on Monday neit)—John Smith—

F. M.—P. P.—A Landsman—Colin-

Mr. Richardson—Mr. Jones—K. M-—

W.Mc F.—J. Barnard—Amphibious—

Justilious—A Builder—H. W.—1 and

2 make S—Amicus—A. B. by E. C—

and Antifumus.

Communications (post paid) to be addressed

to the Editor, at the Publishers'. Published

by KNIGHT and LACEY, SS, Paternoster

Row, London.

Printed by D. Sidney, Northumberland Street,

Strand,
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EVE'S PATENT STEAM ENGINES.

 

no i m

EVE'S PATENT STEAM ENGINES.

The improvements which Mr.

Eve claims by his patent consist of

the following five particulars :—

I. The application of revolving

cones to rotary engines, for the pur

pose of compensating any loss by

friction.

VOL. vi.

II. A steam generator so con

structed of tubes, that the heat of the

furnace shall cause the water to cir

culate constantly through these tubes,

so that they shall be less liable to

burn out or become oxidated.

III. An arrangement of one or

more revolving cock or cocks, for the

purpose of supplying the gcnrator
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with water, in lieu of the ordinary

forcing-pump.

IV. A new safety apparatus, by

which the elasticity of steam in boil

ers is ascertained by weight applied

directly instead of indirectly, as with

the ordinary steel-yard valve.

V, An arrangement of cog-wheels,

with a compound engine in such a

manner, that the steam after having

acted as high pressure, may be used

with low pressure, with greater ef

fect than in any engine now in use.

The manner in which each of

these improvements is effected, we

shall now proceed to explain; taking

the specification of the patentee for

our guide.

I. The revolving Cones.

Fig^. 2, presents an end section ;

and fig. 3, a longitudinal section of

this part of an engine, constructed

according to Mr. Eve's simplest

manner.—a a are the cylinder and

cone, revolving in contact in oppo

site directions, the cone having one

groove, and being one-third of the

diameter of the cylinder, which latter

has three wings or pistons, c c c, the

ends of which, as they revolve, touch

the outer case, E, and do not admit

any iteain to pass. The steam is

admitted through the pipe, p, and

acting on the wing, c, causes the cy

linder to revolve until the said wing

passes the pipe, G, where the stratum

of steam lodged between each two

wings is allowed to escape : the

wing which has thus passed, falls

into the groove, <1. of the cone, the

bottom of which groove it touches ii»

passing, thus allowing no steam to

escape between. The said wing, c,

then passes again by the steam-pipe,

p, and is acted upon as before de

scribed, and so on in rotation. The

cylinder, a, which is firmly fixed to

its axis, //, rests on one side, dti the

outer case, E, through which the

axis projects ; but as there is some

friction produced by the revolution

of the said cylinder at its two ends,

touching the outer case, Mr. Eve

has placed a false end, h h, under

the opposite end of the cylinder,

which false end slides on the axis, 6,

freely, and has a thread out at the

end, by meant of which, and the ad

nut, i, the cylinder, if worn

at the two ends can be easily tight

ened and adjusted. The adjusting1

nut is confined by the collar, K.

which collar is screwed to the outer

case. The conical shape of the small

runner, which can likewise be moved

upwards or downwards in the outer

case, serves to keep the two convex

surfaces of the cylinder and cone in

contact; so that no steam can escape

between them. Mr. Eve conceives

that from the conical shape of the

runner, the longer the engine will be

in use the better it will work, and

the more steam-tight it will become.

By referring to tig. 4, which pre

sents a longitudinal view of the co

nical runner, it will be seen that the

groove, rf, is cut into a separate piece

of metal, which slides by an adjust

ing screw up and down in the empty

space, x, so that when the engine is

adjusted, the groove or the piece of

metal into which the said groove u

cut, can be moved up and down, so

as to fit the wings of the cylinder by

means of the adjusting screw, o.

Two cog-wheels, running into each

other, are attached on the outside of

the engine to the axis of the cylinder

and cone, and are placed there for

the purpose of producing a corres

ponding revolution of the said cylin

der and cone, causing the groove of

the cone to present itself regularly

to the wings of the cylinder, o is a

pinion, fixed to the other end of the

axis, by means of which .my ma

chinery can be put into motion.

Mr. Eve has given descriptions of

two other modes of construction,

founded on the same principle as the

preceding ; by means of which the

power gained may be doubled, by the

application of a double quantity of

steam, but without any material aug

mentation in the size of the engine.

If. The Steam Generator.

The next fig. is a side view ofthe ge

nerator. A, the lower conduit pipe ;

B the steam receiver ; c c are two

pipes in which the water descends

from the steam receiver to the lower

or conduit pipe ; >/ is the dome con

nected with the steam receiver, from

which dome the steam enters into the

steam-pipe, F, and into pipe B,
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which latter leads to the safety ap

paratus : ggg g ggg ggg are ten

pipes which communicate with the

lower 'conduit pipe, and the upper

• pipe or steam receiver.

 

p is the grate and fire-place, over

the middle of which the smaller com

bination of pipes are placed : o o is

the a.-li-pit ; Q is an end which

screws into the lower conduit pipe,

by means of which the same may be

cleaned out when necessary ; the

number of sections, number of pipes

composing each section, and the

manner In which the pipes are bent,

is arbitrary. The generator or boiler

is fed with water through the oritice

o. The heat of the furnace will

cause the water to circulate con

stantly through the tubes, thereby

preventing the steam frum driving

the water out of them, and by which

means they are, in a great degree,

prevented from burning out or ox

idating. The tubes are from | to $

inch thick, and 1 and 2 inches dia

meter ; they may be of copper, iron,

or any other metul which is suffi

ciently strong to bear the pressure.

This pressure will be comparatively

small, on account of the syiall size

of the pipes, although steam of the

highest pressure be used. Mr. Eve's

horizontal pipes arc I i inch thick,

and 94 inches diameter ; the vertical

pipes i inch thick, and 4.1 inches

diameter. To the orifices of each of

the section pipes, where they enter

into the horizontal tubes, there arc

valves attached, so that in case of a

rupture in one of the sections to

which they] belong, the unbalanced

pressure of steam will force the wa

ter so rapidly into the particular sec

tion that is ruptured, as to cause the

valves to close, thereby preventing1

any waste of steam, and detaching

the ruptured section from the rest of

tin; generator, whereby the engine

need not be stopped, but will only

lose so much of its power as the pro

portion of one section to the re

maining sound ones would be. The

t\vn large vertical, as well as the two

large horizontal tubes, are imbedded

in brick-work, and the sections only

arc exposed to the heat of the fire ;

it is, therefore, inferred, that no

steam will be found or generated in

the former, wfcile the action of the

lire will cause the steam and water

to ascend rapidly through the small

pipes into the steam receiver, while

the water in the steam receiver, be

ing heavier than the water combined

with steam in the smaller pipes, will

descend through the vertical tubes

into the lower conduit tube, thereby

causing a continual circulation

through all the tubes, great and

small. The steam will of course ac

cumulate at the top, and through the

dome find its way to the steam-pipe

and safety apparatus. In case the

circulation should be too rapid, and

to prevent the possibility of the wa

ter being forced into the steam-pipe

before it descends again through the

vertical pipes, Mr. Eve has placed a

piece of sheet iron, perforated with

small holes, similar to a strainer, in

the middle of the steam receiver, all

across from end to end.

(T<t be concluded in our next.)

TRANSFORMATIONS OF MATTER.

Mr. Allen's Lectures at Guy's.

Sir,—In a recent number of your

useful miscellany, an ingenious Cor

respondent has favoured us with a

minute, and, I dare say, an accurate

calculation of the length of time that

it would have taken Archimedes to

move this globe, through the space

of one inch, with the precise length

Y 2
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of tlic lever, ami the space through

which its end, the furthest from the

fulcrum, would have to travel in the

operation. With full confidence in

that gentleman's ability, I flatter

myself that he will be no less ready

to favour us with another calculation

more connected with realities, and

with " our best hopes and interests,"

although it will, I fear, cost him ma

ny more places of numbers, than the

one of the lever. I should first crave

your indulgence for not being able to

state the question without some cir

cumlocution, but, in a matter of such

delicacy, I should not like to be

misunderstood.

You must, Sir, have perceived

how much, of late, it has become the

fashion to boast of the rapid strides

which science and philosophy are

now taking in their inarch through

Europe, and especially in this most

favoured portion of it. But surely

it ought to be the duty of the autho

rities and upholders of social order,

to sec that, in these great strides,

the unhallowed feet trample not npon

the flowers of the garden of faith,

and bruise not the very stem of the

tree of life ! I am reluctantly led to

these remarks, from the perusal of a

portion of a lecture, delivered to the

students of Guy's Hospital, by Mr.

William Allen, who being a pro

foundly religious man, and a member

of the " Society of Friends," we are

the more pained and surprised to

find lecturing- in direct hostility

to law and authority. He says, " If

the human powers fail in attempting

to account for the nature of the

changes in inert matter, how must

its difficulty be increased when we

come to consider organised bodies ?

Here, in consequence of the addition

of the living principle, the attrac

tions of inert matter are surprisingly

modified ; a seed contains rudiments

capable of being expanded into a

large tree : every tree has its pecu

liar form, and is capable of produ

cing the rudiments of others. Here

carbon, hydrog-en, and oxygen,

which, left to themselves, would

form compounds chiefly binary, be

ing absorbed by the organs of the

plant, form part of its substance, and

are converted, into living matter, un

der a more complicated order of affi

nities. The vegetable having flou

rished during a limited time, is

deserted by the living principle, and

the elements of which it is formed,

the carbon, hydrogen, and oxygen,

attract each other according to the

laws which regulate inert matter ;

and thus the body is decomposed,

anil furnishes elements or materials

for a new generation. It is like

pulling down a house, and building

another with the same materials."

" Through every varying forms of

animated beings, the original matter

is continually passing ; the element

azote, in animals, being added to

the carbon, hydrogen, and oxygen.

Hence it will follow, that air, earth,

water, together with the present ani

mals and vegetables, are composed

of the .tame materials as those which

existed at the first creation, not

withstanding the revolutions and.

changes through which, in the teriet

of ones, these original element!

must nave passed," &c.

This may be very sound " philoso

phy" of Mr. Allen's, but it is of such

a " pulling down" description, as I

thing the Attorney General ought to

" pull him up" tor ! Is it not pul

ling down the real orthodox, " re

surrection of the body," of which it

is written " For if the dead rise not,

then is not Christ raised." Cor. xv.

v. 16. It would evidently be unfair

to attribute anv bad or subversive

intentions to the lecturer, but I

think that he, as well as all other

lecturers, should be warned against

allowing their philosophy to take

such extended flights, and against

their too common practice of de

stroying one set of physical supports

of a legally established system, with

out giving themselves the trouble to

set up any others in their stead. That •

Mr. Allen intends, and is fully com

petent to establish another theory .of

physical resurrection, for the one he

has attempted to destroy, it would be

libellous to doubt, but as the lecture

I have quoted, was the last of a se

ries, many months may elapse be

fore he may have an opportunity of

discharging this sacred debt, which

he owes to the public and to autho

rity. In the mean while, therefore
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I hasten to communicate a philoso

phical guccedancum which has just

crossed my mind, but which I cannot

put into Any creditable shape, with

out the previous assistance of your

mathematical correspondent above

alluded to. My idea will be found

.to have many objections, but

what system has not? That which

most inclines me to despair of making'

any thing of it, is, that another phi

losophical lecturer, though of a dif

ferent class, named Irving, has de

clared that " the pouring out of his

last bottle" is at hand, by which I

am told, is meant, the destruction of

this world ; now should such an ac

cident happen go soon, I shall not,

by my plan, have time to produce

the physical resurrection even of an

earth-worm, much legs of the entire

human species,

We know, as Mr. Allen informs

us, that all fluids, gases, solids,

especially organized ones, consist

of the same particles of matter,

which, in the different modes of

carbon, hydrogen, lime, azote, sili

ca, oxygen, &c. &c. circulate and

succeed each other in a variety of

changes and re-productions, limited

only by the number of particles of

the above-mentioned modes of mat

ter, employed to play the changes.

Like the changes, therefore, upon

the notes of the gamut, or upon a

peal of bells, -must not the changes

and combinations of our stock of

particles of carbon, azote, &c. at

length be exhausted ? Then

might it not, some day or other

occur, that the very same particles

of matter, so many and no more than

were collected on any given day in

the body of any one human being,

after circulating for millions of ages,

through earth and air, cloud and

ucean ; through fish, beast, ingect.man,

and plant, should at length exhaust

their number of changes and trans

positions, and become again united

in another identity, without the mil

lionth part of a hair, or of a globule

of blood being wanting, to render it

the self same physical body of a man

as before ?

It certainly must take a very long

while to bring- about any one instance

of Midi actual " building up again

with the same materials,' and Mr.

Allen having remained silent on this

important part of the question, I

have been tempted to apply for a so

lution of it, through the medium of

your useful publication. Your ma

thematicians will only have to en

quire how many particles of matter

are concerned in the butineu, and

then calculate the number of chan

ges and transpositions, such a num-

lier of particles are capable offur

nishing. The answer will give us

a complete refutation of Mr. Allen's

chemical philosophy, according to

which, a body once decomposed, is

dispersed throughout the universe,

and never brought together again.

P.M.

August SO, 1896.

MAGIC SQUARES.

MR. EDITOR,—Perhaps the fol

lowing method of filling up a magic

square of odd numbers, such as of 9,

25, 19, 81, 121, 1C9, &n. cells after

numbers have been placed in any two

of the cells by a byslander, may afford

amusement to, and exercise the pow

ers of, your juvenile readers.

A. B.

8QUARBS.

1.

17 at 1 S | 1.')

23 5

0

7 14 10

4 13 20 22

10 12 19 21 3

11 18 25 2 9

100 Ma 4 46 S8

136

22

28 40 82 94

130

10

:U 76

112

118

121

10

58 70

04 106 148 52



320

23'r Sl'r •>7* 13r
ill

ft* 9f 12 20 22}

8,1
«* 1* 24 29)-

15^ Itf 25|- 28 tf

Itf 24 88} c'r i4

MAGIC srjr.YTir.s.

contrary, It ia INVERSE. In square 8

it is direct ; in square 7, inverse.

6 7

10 SI XXll Vlll (j

22 xiv

xii

X 4 8

xvi 2 16 20

iv 0

12

14 18 xviii

11 26 XX vi

DEFINITIONS.

1. A CELL is oue of the divisions.

Each of the preceding squares has 25

cells.

2. The NUMBER OF THE CELL is

that which corresponds with the

progressive numbers, from one to 23

in square 1. Thus : 40, in square 2,

is in the seventh cell ; and 2, in

square 4, is in the thirteenth cell.

Note. The middle cell of an out

side row may be made the first cell ;

in which case, the numbers of the

cells change with it. • Example

5.

11 10 4 23 17

18 12 0 5 24

85 19 13 7 1

2 21 20 14 S

Q 3 22 16 15

The first cell in square 1, is 4th in

square 5.

3. The RATIO is the uniform dif

ference between the progressive

numbers in the cells. In square 1,

the ratio is 1 ; in square 2, 6 ; in

square 3, 1 1T • in square 4, 2.

4. Where the numbers in the cells

increase with the numbers of the

ills, the HATIO is direct ; where the

 

6. The SUM is the total of each

row, whether vertical, horizontal, or

diagonal. Thus the sum of squares

1 and 5, is 65 ; of square 2, 380 ; of

square 3, 941 ; of square 4, 10 ; and

of squares S and 7, 18.

C. A COURSE is a number of suc

cessive cells, equal to the number of

cells in a row. One of the diagonals

always forms a complete course. In

square 1, the course is 11, 12, 13,

14, 15. If the course contains three

cells, this diagonal is the second

course ; if five, the third ; if seven,

the fourth ; if a thousand and one,

the 500th. A course always pro

ceeds diagonally till it is completed ;

when a new course begins in the cell

immediately below the last cell of the

finished course, and so on till the

square is finished.

7. PLUS denotes that the numbers

in the cells arc to be added ; MINUS,

that they arc to be subtracted. Note.

Square 4, contains both plus andiiiinus

numbers. The Arabic numerals are

plus ; the Roman, minus. It is a

better way to distinguish them, by

using black ink for the plus, and

red ink for the minus. Where a

square consists of plus and minus

numbers, the following is an easy

method of casting them up. If the

sum is plus, add it to the minus

numbers in any row, and the plus

and minus numbers will then be

equal. If the sum is minus, add it

to the plus numbers, and the same

thing will take place. E. g. In

square 2, the top horizontal row

contains 40 plus, and 30 minus. Add

the sum, 10 plus, to the latter, and

the two will be equal.

CHARACTERS AND ABBREVIATIONS.

= Equal to. 5 and 3=8

-T- Divided by. 20 -f- 5—4

N. Number in the cell.

C. Number of the cell.
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D. Difference. ~

D R. Direct ratio

I R. Inverse Ratio.

RULE.

DofN-»-DofC=Ratio.

Application.

1. Square 2. Suppose 100 and

$2 to have been placed in their

present cells. The difference of

numbers is 78 ; 22 is in cell 4, and

100 in cell 17.

D of N 78-^D of C 13=D R 6.

I proceed diagonally from 100 to

106, 112, and US, which ends the

4th course. I then begin another

course at 124, and carry it on to

148. I then go back from 100 to 94,

88, 82, &c. till the square is finished.

2. Square 2. Suppose 100 and 22 to

have been placed in the same cells. I

will nun1 make the middle cell of one

of the outside vertical rows, say the

left hand vertical row, the first cell.

22 will now be in cell 1, and 100 in

cell 15.

D ofN 78-f-DC 14=51.. , ,

8.

100

61

105f

94

139 | 33f| 66r

127f 188} 27-r

22 55f 88f 122' 15$

150r 44 49?- SS'r 110?-

lllf 144 38'r 72|- ~rfT

The sum is 5x881=444;-

Square 2 is the neatest and easiest

way of filling up, when the above

cells contain the above numbers.

Therefore, before you begin to fill

up, consider whether it is best to

place your first cell in a horizontal

row, or in a vertical row.

When the reader understands the

above, he will be able to construct a

magic square, every row of whichshall

amount to any given sum. E. g. 17

in a row, or 289 cells ; sum 1S19.

The central number will be 107=

1819-1- 17. If the ratio employed be

J, there will be no need of minuses.

If 1, minuses would be required.—If

the sum fixed upon be 1825, thecen-

tral number will be 107r*=lS2o-t- 17.

The easiest ratio then will be '..

The eighth course will then be, from

corner to corner, 106," to 107 J|.

(To be Continued.}

SIMPLE AND CHEAP METHOD OF EX

PERIMENTING WITH OA3E8.

The greatest obstacles to experi

mental research that have hitherto

presented themselves to young che

mists, and even to proficients in the

science, are the expense of the requi

site apparatus, and the want of room

to contain them. This has especially

been the case with respect to appa

ratus for experimenting on gases.

To remove these obstacles, the fol

lowing contrivance has been invent

ed by Mr. William Kerr.

A glass tube, from six to twelve

inches in length, and from two to

five lines wide, so as to be capable of

holding from two to six drams, is to be

hermetically closed at one end, and

bent a little below its middle, so as to

form two branches, of which the shut

branch will be somewhat shorter than

the other, diverging from each other

nearly at a right angle. The vertex

of the tube should be widened on the

concave side, and this done more

toward the shut than the open

branch, as in figure 1. (next page.)

The vertex. A, of the convex side of

the curvature, does not correspond

with B, that of the concave side, but

is beneath the shut branch.

The gas evolved from the mutual

action of two bodies, of which at

least one is a ItquidTmay be collected

in the shut branch in the following

manner. Let the tube be held in

the hand by the open end, so that

this be the highest, and the shut end

the lowest part of the tube ; then

the liquid is to be poured in till it

begins to ascend above the vertex.

The shut extrernitv is now to be

elevated as high as the open end,

while the vertex is depressed, so as

to be the lowest part of the tube. In

this position the shut branch will re

main full, the liquid within it being

supported by the pressure of the at

mosphere on the small portion of the

fluid, that is above the vertex, in the

open branch, If a solid body, of
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greater specific gravity than the li

quid be now introduced into the open

end of the tube, it will fall down to

the vertex, and any gas evolved

from its surface will rise through the

liquid, and be collected in the shut

branch, while the liquid will ascend

in that which is open. Owing to

the vertex of the convex side being

beneath the shut branch, while that

of the concave is nearer the open

one, the whole, or almost the whole

of the gas evolved, from any bit of

solid matter resting on the most de

pending part of tlie curvature, will

ascend into the shut branch. In this

manner the gas is collected unmixed

with common air, and if the experi

ment requires the application of heat,

the bent tube may be placed in a

sand-bath ; so that by means of such

tubes, experiments may be perform

ed on small quantities of gases, not

only more economically, but, it is

hoped, more accurately than is cnm-

jnonly done on larger quantities,

with a more costly apparatus.

 

by milk of lime; only when any

other gas than atmospheric air is in

troduced into the tube, the whole

tube must be previously filled with

water. The water in the open

branch, with the exception of a small

quantity sufficient to confine the gas,

is then to be sucked out with a straw

or small glass tube, and the milk

of lime substituted for it.

A bent tube of a small size an

swers best for collecting gas ; and

one of a larger size for the absorp

tion of gases. med

If the experiment to be pcrfor tne

requires any considerable time,

curvature ot the tube may be passed,

through a slit made in a thin board,

the slit being of such length, that

the branches of the tube may rest

upon the board at the extremities of

the slit. Experiments may be going

on, at the same time, in several

tubes, placed in as many slits in the

same board, which may be made to

form part of a very convenient port

able frame, for holding a number,

both of bent tubes for gases, and

test tubes for precipitations.

Tin. 2.

A bent tube of the form described,

may he also used for discovering the

quantity of gas absorbed by a liquid.

For example, the quantity of

oxygen absorbed from atmospheric

air by a solution of the proto-sulphate

of iron. The air being confined in

the sealed branch, by the solution

contained in the open one, will be

exposed to the pressure of the co

lumn of liquid ; and as the open end

may he corked, the solution can ab

sorb no other gas but that contained

in the tube. The quantity absorbed

may be known by tying, at the com

mencement of the experiment, a

waxed thread around the tube, at

the boundary of the air and liquid.

Other erases may be absorbed by

other liquids, in nearly the same

manner ; for instance, carbonic acid

9 fo U 12, ,13 *l ft

O O O O O O O

Fig. 2 is the plan of a board

which may he made of mahogany,

eight inches square, and one-quarter

of an inch thick. In it there are

eight slits for bent tubes, and at one

end it is pierced with eight holes for

test tubes. This board forms the

top of the frame. Another board

of the same dimensions, parallel to
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the forner, forms the sole ; and these

two boards are connected together at

the corners, by four small wooden

pillars. The whole frame need not

weigh more than eleven ounces. It

may be placed on a table or shelf,

ami may be lifted from one place to

another, loaded with all the tubes it

is intended to contain, without dis

turbing any of the processes going

on in these.

The slits and holes should be num

bered, and a register kept of the

processes going on in each of the

tubes, by which they are occupied.

It is hoped that bent tubes will be

found useful to students at universi

ties, to travellers, and to those who

cannot carry large, brittle, and ex

pensive apparatus along with them.

To those who have not the means

of purchasing expensive chemical

apparatus, the bent tubes will recom

mend themselves by their cheapness;

each of them superceding, for small

experiments, a retort, a pneumatic

trough, and a receiver.

In the laboratory of the chemist

they will also be useful, by enabling

him to perform experiments, in the

small space of eight or nine inches

square, which would have otherwise

required eight or nine retorts, and

as many receivers.

An addition may be made to these

tubes, by which the quality of the

gas evolved at any period of the ex

periment may be examined, without

disturbing the process going on.

SINGULAR APPLICATION OF GAL

VANISM.

It happens too often, in that ex

cruciating affection, the tooth-ache,

that the dentist, not being able from

any external marks, to distinguish

the diseased tooth from the sound

ones which adjoin it, is obliged to

begin pulling away at random, so

that, to get rid of one that is decay

ed, the unfortunate patient must run

the hazard of losing two or three,

which might have served out their

century. For a long time there was

no known check against this blun

dering sort of work ; but very re

cently, the extraordinary discoveries

which have been made in galvanism,

have developed a test for the detec

tion of bad teeth, or rather the pre

servation of good ones, of infallible

certainty in its application. The

method is thus described by profes

sor Aldini. " He (the dentist) first

insulates the patient, and places in

his hands an electric chain ; he then

applies a small piece of wire to the

wisdom tooth, and draws it gradually

over its surface ; he then applies it to

the next tooth in the same manner,

and proceeds in the like method with

the rest, until he comes to the dis

eased tooth, which is discovered by

violent pain being produced, and

an involuntary commotion in the

body. It has always been remarked

when the tooth is extracted, that it

exhibited a carious part, which, in

its proper situation, was not visible."

Need wc add, that no person ought

to submit himself or his children to

the forceps of a dentist, without see

ing that he makes use of this most

necessary precaution ?

METHOD OP BURNING LIME WITH

OUT KILNS.

The practice of lime-burners in

Wales was, formerly, to burn lime in

broad, shallow kilns ; but, in some

parts, they now manufacture that

article without any kiln at all. They

place the lime-stone in large bodies,

which are called coaks, the stones not

being broken small, as in the or

dinary method, and calcine these

heaps in the way used for preparing

charcoal. To prevent the name from

bursting out at the top and sides of

these heaps, turfs and earth are

placed against them, and the apper-

ture partially closed, and the heat is

regulated and transfused through the

whole mass ; so that, notwithstanding

the increased size of the stones, the

whole becomes thoroughly calcined.

As a proof of the superior advantage

which lime burned in these clumps,

or coaks, has over lime burned in the

old method, where farmers have an

opportunity of taking cither lime

at the same price, a preference is im-

variably giveu to that burned in

heaps. This practice has long pre

vailed in Yorkshire and Shropshire,

and is also familiar iu Scotland.—L.
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Mr. Editor,—Having for many

years past had a great deal of leisure

time, I took delight in bird catching1,

the manner of which I learnt of a

very noted and experienced .bird

fancier ; and seing in the 122nd

Number of your Magazine, the re

quest of Ornithologist's friend re

specting it, I have sent you a drawing

and description of the process,

which I hope will be found sufficient

ly clear and intelligible.

I am,' Sir,

Your constant Reader,

John Truman.

Salisbury, July 27, 182C.

A A, is a bird's eye view of the

nets when set, fourteen yards by four.

B B B B, four staves, six feet

long, to throw the nets.

C C C C, four irons, eight inches

long, as fig. 1, for the stares to

play backward and forward upon.

D D D D, four pegs, a foot long,

also set in the ground to keep the

nets tight on the lines.

E E, a line eight yards long, which

goes round the pully, G, to the top

of the foremost staves.

F, the main cord to throw the

nets.

6, a running pulley, that the

power may be equal at each net.

H, a small piece of wood, eight

inches long, set in the ground, with

ajoint to raise the call bird.

I, a small pack thread with two

loops, as fig. 2, one of them to go

over the call bird's head, on the back

part ; the other the breast, so that

the knot may come between his legs.

1 2, small square cages placed near

the nets.

> K, a small twig with the call bird

on it. '

Fig. 3 and 4, represent a glass,

which is to be placed between the

nets. It consists of a piece of wal

nut wood, painted red, eight inches

lung at the under part, and six at the

top, sloped away like the roof of a

house, so that the under part may be

three inches thick, and the top but

half an inch. On both sides small

watch glasses of different sizes, and

gilded with leaf silver, (quicksilver

being too bright,) are inserted,

"lis a peg by which this glass is

fixed into b, a stake eighteen

inches long, the size of a man's

wrist, pointed at the end, so as to be

easily driven into the ground ; c, a

hole four inches deep, which receives

the peg, a ; d, a string fastened to

the peg, by means of which it is

made to play backwards and for

wards, like a child's apple and nut,

or a whirly-gig. This glass is only

used in clear, white, frosty mornings,

in October and November ; when it

furnishes fine sport, the larks playing

at it to admiration.

It is needless to say the birdman

should be provided with a mallet, a

reel, and other convenient things to

set his nets with.

MARINE LIFE PRESERVER.

Sir,—Mr. Egerton Smith, the

editor of the Liverpool Mercury,

has latelv been making a great say

about wnat he calls a new marine

life preserver, of his invention ; nay,

such is the self-complacency with

which he regards it, that he actually

compares his good luck in hatching

it to the happy thought which leu

Columbus to the discovery of a new

world ! Now, as cork has been ap

plied during many years to the same

Furpose, in a manner very similar,

must confess I see no novelty what

ever in this pretended invention.

Be this, however, as it may, I must

tell you of another marine life-pre

server, which I saw a few days ago,

and whiclf to me was a novelty. I

saw a gentleman in the water with

something round his body that kept

him buoyant without the least exer

tion: Sometimes he was erect, at

other times on his side, then on his

face, now on his back, turning, in

fact, any way and every way, just as

if it was his own element. I was, I

confess, surprised at all this, and

waited till he came out, and then

took the liberty of drawing nearer

to him, when I found that what I .

saw round his body was a kind of

circular, hollow, flexible case, made

to contain air, which by turning a

cock, or some such contrivance, he
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soon expelled, and then folding1 it up

into about the size of a pocket book,

he laid it on the ground, and after

wards put it into his pocket; this

hollow belt, if I may so call it, ap

peared to me to be of some woven

material. Did this inclose *a larger

kind of wizen or gut, or by what

other means could it be rendered at

once so pliant and to hold the air so

well ? Perhaps some of your cor

respondents can throw some light

upon this, for which I should feel

particularly obliged, as I am myself

fond of the water, and if I could

make one of these, I should become

at once

AMPHIBIOUS.

September 9th, 1826.

[We suspect this to be a puff pre

lusive of the belt alluded to, and

would liave been better pleased had

our correspondent at once favoured

us with all the information in his

power concerning it. For the sake,

however, of the invention—which

appears to be one of merit—we ex

cuse the device by which it is intro

duced to our notice, and shall wil

lingly give insertion to a description

wore particular.—En.]

NEW METHOD OP FINDING THB

AREA OP CURVILINEAR SPACES

BY EQUIDISTANT ORDINATES

Sir,—As your useful miscellany is

calculated to afford instruction to

inquirers, I beg permission, through

this medium, to transmit a few brief

rules in mensuration, (originals)

which may be of use to some ofyour

numerous subscribers. I shall es

teem it a favour if yon will oblige me

by inserting, monthly, a small por

tion of the matter contained in these

papers, (not intending to infringe

too much on your valuable pages) ;

and, in the mean time, beg to remain

Your most obedient servant,

HENRY FORD.

Fisher's Strict, Sandwich.

Introductory rule to find the area

by equidistant ordinates.

The rule given by mathematicians

for this purpose is as follows :—

To the sum of the first and last

ordinate, add four times the sum of

the even ordinates, and twice the

sum of the uneven, which being di

vided by three, and multiplied by the

common distance between each or

dinate, will give the area. Or it

mav be expressed thus :

Put A, the sum of the two ex

treme ordinates, and !!, the sum of

the even ones, C, the sum of the

uneven:

then
4B+3C

X D = A the

area, and D the common difference.

Illustration.—Admit A B (see fig.

below) a 32 rods, yards, feet,

links, to be a base line ;" and C D, a

curve line, containing 9 equidistant

ordinates, as under; put n for the

number of ordinates
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Tim common difference—and give

ordinates.

No. 1 = A C = 3 equal parts.

= 4,6 . . do.

3 =

4 =

5 =

6 =

7 =

x

y = 5,8

z = 6,5

m = 7.4 ,

n = 7,8

o = 8,4

i = 8,9

do.

.do.

, do.

.do.

.do.

.do.

.do.

= p = 8,<

9 = B C = 8,0»

Then per rule A C + B D= 3+8,96

= 11,96 = A, and for the sum of

the ordinates corresponding to even

numbers

to No. 2 = 4,6

4= 6,5

6 = 7,8

8= 8,9

27,8 = B

New methodper common

Common rule. A C = 3 -

x = 4,6 -

y = 5,8 - -

z - 6,5 -

,n = 7,4 -

n = 7,8 -

o = 8,4 -

p = 8,9 -

B C = 8,96

also ordinates to the uneven numbers.

To No. 3 = 5,8

5= 7,4

7= 8,4

21,6 = C

then per rule A+4B+2C D =

3

11,96+27,8x4+21,6x2 . . .
_ X

11,96+111,2+43,2 166,36

= 55,45,3333 x 4 = 221,813332 the

area. This rule I call the A B C

rule, for the use I propose to make of

it in the following calculations.

rule and abbreviations.

. = 3,8 trapezoidal abbreviation.
^

containing 8 spaces.

 

)61,38

55,39

X4

0,8177777 22 1,52 = area of trapezoidal spacej.

33 — 218, 1688864s
mean ordinate

XAB

area computed

per common rule = 218,1688864 + 221,52_) ^

223, 1955598 true area.

136355554 —2) 3,3511136 V method of cor-

I ««*».

Remarks. By the above, the ABC

rule gives the area too little, being

only a small quantity more than the

quantity contained in the eight tra-

pezoids. The ensuing examples will

evidently prove a defect in the ABC

rule. The new method which I have

made use of comes as near the truth

as possible.

Concerning the method of correc

tion, the common rule is made to

come less than the trapezoidal, and

their difference divided by 2, added

to the greater quantity, is considered

to be the true area.

Note.—If the length of the base

be divided by the number ofordinates,

the quotient divided by 2 will be

the correcting quantity to be added.

Other variations conformable to

the new .system will be observed in

the ensuing examples, which are

given to illustrate the theory.

(To be continued.)
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SCIENTIFIC MEMORABILIA.

(Continued from p. 315.)

Production of a Vacuum.

It was loner » favourite notion of

the schools, that the production of a

vacuum was a thing impossible

even to supernatural power. This

dogma was first shaken by a circum

stance which happened to some work

men employed by the grand duke of

Tuscany. Having- sunk a deep well,

they endeavoured to bring- the water

to the surface by a common sucking-

pump, but found to their surprise

that they could only make it ascend

to the height of about 30 feet. The

celebrated Ouliieo was consulted in

this emergency, and the conclusion

to which he came on the subject was

that u-hir.li all subsequent experi

ence has confirmed ; namely, that al

though nature does dislike a vacuum

there is a certain limit to her an

tipathy, equivalent to the pressure of

a column of water 31 feet high.

The idea of constructing a ma

chine for the purpose of rarefying

air first occurred to Otto Guencke,

who, after many fruitless attempts,

succeeded by means of a sucking

pump, in withdrawing a considerable

portion of air from the interior of a

copper ball. With this awkward

and imperfect air pump, he per

formed several notable experiments).

One of these is often exhibited at

the present day. It consists in ex

hausting- a hollow brass globe, com

posed of two hemispheres closely

fitted to each other. When a portion

of the interior air is removed, the

pressure of the exterior atmosphere

is such as to resist considerable force

applied to separate the hemispheres.

This is called the Magdeburgh ex

periment, and was first publicly

exhibited in 1054, before the deputies

of the empire and foreign ministers

assembled at the diet of Ratisbon.

The original air-pump, invented

by the Burgomaster of Magdeburgh,

was greatly improved by Hooke,

who, in conjunction with Boyle,

performed by its means a variety of

new and important experiments, il

lustrative of the mechanical proper-

ties of the atmosphere.

Modern Theory of fitlon.

There is scarcely any fact in phi

losophy with which men are now

wore familiar than, that objects are

made visible to us by the reflection of

images of them on the retina of the

eye ; but, strange to say, sixteeu

centuries (speaking of our modern

xra) had elapsed before this was

known even to the most learned.

The Platonists, the Stoics, indeed all

the sects of ancient philosophers,

held that vision was effected by the

emission of rays out of the eyes.

Even our own countryman, Roger

Bacon, assented to this opinion;

giving this reason for it, that every

thing in nature is qualified to dis

charge its proper functions by its

own powers, without any extrinsic

help. BaptistA Porta's experiments

with the camera obscura, about the

middle of the sixteenth century,

convinced him that vision is per

formed by the passage of rays of

light into the eye, and not by visual

rays proceeding from it ; and he was

the first who conceived and fully

established this to be the fact. There

are thousands of experiments which

prove this to be the mechanical pro

cess ofvision : but there is none, per

haps, which shews it more conve

niently or satisfactorily than the

following:—'Take the eye of an ox

newly killed ; strip the skin and fat

carefully from the back of it, till

<>;;K the thin membrane called the

retina remains to terminate it be

hind ; let any object be then placed

before the front of the eye, and the

picture of that object will be seen

distinctly figured, as with a pencil,

on the retina.

Art of Bleaching.

About sixty or seventy years ago,

the art of blenching was scarcely

known in Qrpat Britain. It \v.i-

customary to send all the brown li

nen manufactured in Scotland, to

Holland to be blenched. It was sent

away in the month of March, and

not returned till the end of October,

being out of the hands of the mer

chant more than half a year. The

principal Dutch bleaching grounds

were in the neighbourhood of H»er
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lem, and the great success of their

bleachings was ascribed to the su

perior efficacy of their water, which,

according' to the fashionable theory

of the time, was sea-water, filtered

and rendered sweet by passing

through their sand downs. Indeed

it was long a prejudice on the con

tinent, that no water was efficacious

tor bleaching but sea-water.

The Dutch mode of bleaching was

to steep the linen for about a week in

a potash lye poured over it boiling

hot. The cloth being taken out of

this lye, and washed, was next put

into wooden vessels containing but

ter-milk, in which it lay under a

pressure for five or six days. After

this, it was spread upon the grass,

and kept wet for several months, ex

posed to the sun-shine of summer.

About the middle of the last cen

tury, the Dutch process of bleaching

was introduced into Scotland by an

Irish gentleman, whose descendants

at this day figure among the higher

ranks of the British metropolis.

For the first improvement of this

tedious process, manufacturers were

indebted tu Dr. Home of Edinburgh,

who proposed to substitute water

acidulated with sulphuric acid for

the sour milk previously employed.

This suggestion was, in consequence

of the new mode of making sulphuric

acid, contrived some time before by

Dr. Roebuck, which reduced the price

of that acid to less than one-third of

what it had previously been. It is

curious that when this change was

first adopted by the bleachers, there

was the same outcry against its cor

rosive effects as we have seen some

years ago, when oxymuriatic acid was

substituted for crofting (bleaching on

the grass). No allegation, however,

could be worse founded, and it. was

completely destroyed by the publica

tion of Dr. Home, (Essay on lileach-

ing) who demonstrated the perfect

innocence and the superior efficacy

and cheapness of sulphuric acid,

when properly applied, over sour

milk. Another advantage resulted

from the use of sulphuric acid, which

was of the greatest importance to

the merchant. A souring with sul

phuric acid required at the longest

only twenty-four hours, and olten

not more than twelve ; whereas when

sour milk was employed, six weeks,

or even two months were requisite,

according to the state of the weather.

In consequence of this improvement,

the process of bleaching was short

ened from eight mouths to four,

which enabled the merchant to dis

pose of his goods so much the sooner,

and consequently to trade with so

much less capital.

The bleaching art remained in

this state, or nearly so, till 1787,

when a most, important change began

to take place in it, in consequence of

a discovery which originated in Swe

den, about thirteen years before. In

1774, there appeared in the Memoirs

of the Royal Academy of Stock

holm, a paper on manganese by

Scheele. Among other experiments

to which he subjected this mineral,

he mixed it with muriatic acid, put

the mixture in a retort, and applied

heat. He perceived a smell similar

to aqua-regia. This induced him to

collect what came over in a receiver,

and he foutid it to be muriatic acid,

altered in a remarkable manner by

the action of the manganese on it. Its

smell was greatly heightened, it was

become less soluble in water, and it

possessed the property of destroying

those vegetable colours on which it

was allowed to act. Mr. Berthol-

let repeated the experiment of

Scheele on this new acid, in 1785,

and added considerably to the facts

already known. He shewed that this

new acid (called by Scheele dtphlo-

gisticated muriatic acid) is a gas

soluble in water, to which it gives a

yellowish green colour, an astringent

taste, and the peculiar smell by

which the acid is distinguished.

When water impregnated with this

acid is exposed to sunshine, it gra

dually loses its colour, while, at the

same time, a quantity of oxygen gas

is disengaged from the water. If the

liquid be now examined, it will be

found to contain, not the new acid,

but the common muriatic acid. This

experiment Berthollet considered as

exhibiting an analysis of the new

acid, and as demonstrating that it is

a compound of muriatic acid and

oxygen. On that account, he gave

it the name of oxygenated muriatic
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acid, which was afterwards short

ened into oxymuriatic acid, an ap

pellation by which it is still known

among- bleachers. The property

which oxymuriatic acid possesses of

destroying vegetable colours, led

Bcrthollet to suspect that it might

be introduced with advantage into

the art of bleaching, and that it

would enable practical bleachers

greatly to shorten their process. At

what time these ideas first struck his

mind, is not exactly known ; but at

the cud of a paper on dephlogisti-

cated muriatic acid, read before the

Academy of Sciences at Paris, in

April, 1785, and published in the

Journal de Physique for May of

the same year, he mentions, that he

had tried the effect, of the acid in

bleaching cloth, and found that it an

swered perfectly. This idea is de

veloped still farther, in a paper on

the same acid, published in the Jour

nal de Physique for 1786. In 1786

he exhibited the experiment to Mr.

James Watt, who, immediately upon

his return to England, commenced a

practical examination of the subject,

and was, accordingly, the person

who first introduced the new me

thod of bleaching into Great Britain.

( To be continued)

testified the pleasure they felt, by

loud and continued applause. Mr.

C. will continue the subject on Mon

day next.

BAST LONDON MBCHANIC8' INSTI

TUTION.

(From a Correspondent.)

A Lecture was delivered at this

Institution, on Monday evening last,

on astronomy, by Mr. J. Children,

one of the members. Mr. C. is, we

understand, birnself a mechanic, and

has not had the advantage of a li

beral education. Notwithstanding

these disadvantages, he delivered a

very able lecture, and, by the fami

liarity of Iiir illustrations, made his

subject intelligible to all. His ap

paratus, which is of a vcrv ingeni

ous description, is, we are informed,

almost entirely constructed by him

self; and some of his transparencies,

exhibited by means of a magic lan

tern, were" very beautiful. The

lecture wa3 well received throughout ;

and, at its conclusion, the members

NOTICES

TO CORRESPONDENTS.

The article Saul's transplanting

instrument, which appeared in our

154th number, was inadvertently taken

from the Gardener's Magazine

without the concurrence of either the

Editor or Publishers of that work. We

trust they will accept this acknowledge

ment of the use we have made of their

valuable publication.

11. II. informs us that the suggestion

of Senev (in our last number) for an im

provement in the mode of hanging the

sway-bar to the pole of a carriage, ap

peals so sensible to several of our rea

ders, that they would be much obliged

to him to elucidate his ideas by a draw

ing. A reply by Mr. Jackson to Senex

in our next.

C. Nella acquaints us, that Mr. Bow-

riug has presented the Exeter Me

chanics' Institution with the manuscript

of the excellent lecture which he re

cently delivered there, (of which we

gave a notice at the time) and that it is

shortly to be published iu a cheap form.

Communications received from T. M-

B.-F. M.—J. B. F—Mr. Jackson—

H. O.—Lion—X.—Colonel Beaufoy—

A Mechanical Novice—A. D.—Su

burbans—S. D.—M. F. G.—and Dr.

Sully.

Part 40 is published this day, price

one shilling.

Communications (post paid) to be addressed to

the Editor, at the PublUhers', KNIGHT and

LACEY, 5i, Paternoster Row, Loudon.

Printed by D. Sidney, Northumberland Street,

Strand.



MUSEUM, REGISTER, JOURNAL, AND GAZETTE.

No. 162.] SATURDAY, SEPTEMBER 30, 1826. [Price 3d.

PLAN FOR THE SUBSTITUTION OF PADDLES FOR OARS.

 



338 IMPROVED MODB OF TRAVELLING.

Sir,—It appears to me, that besides

the power of the steam engine in

moving the paddle wheels of a steam

boat, a great advantage is derived

from the machine of a paddle wheel

itself, in moving a vessel by its con

tinued action, which prevents the loss

of the impetus or momentum in the

body moved, as is the case with

oars, by the cessation of power

between each stroke of the oar. I

likewise suppose that no small ad

vantage results by the paddle wheel

being close by the side '; the power is

thus applied more directly on the

body moved. A farther advantage

certainly results from the water dis

turbed in moving the body, being

acted on by the paddle wheel, at the

same time that it moves or propels

the vessel. With these ideas, it

occurs to me that a paddle wheel

constructed with such a number of

paddles, that one should always be

immersed and acting, to be worked

by manual labour, might be more

efficacious in moving a boat than

oars. With this view I send you a

sketch of a plan, that may be ap

plied to any number of men, and to

all sizes of vessels, from a row boat

to a large vessel. The motion would

be nearly similar to rowing, and the

labour not greater ; and the men

may work either standing, or sitting,

according to the size of the vessel.

A paddle wheel worked with a crank

of about six inches, may be applied

very well to a small boat to be worked

by one man, or two men, by sitting

opposite to each other. The plan

given, is meant to apply to a crank

of nine inches, or even more.

I am, Sir,

Yourt, &c.

A.B.W.

Description.

' The engraving in front exhibits

a plan and section of a double-banked

right-manned boat, constructed on

the plan here proposed ; a a are

handles fixed into a straight beam or

pole, fastened to the main crank and

two end steadying cranks, by work

ing of which the whole power of

the men is applied to turning the

paddle wheels.

IMPROVED MODB OF TRAVELLING.

" A long time has elapsed since we

inserted in our columns a paper rela

tive to a mode of travelling which

has been discovered, whereby the

rapidity of moving- to and from

places of great distance from each

other might be effected in so short a

time as to remind one of some of

Munchausen's flights.—It, however,

occasioned considerable attention,

and the projector has gone on per-

fecting his system, in which lie has

succeeded, and completed a tunnel,

through which a carriage is propelled

by the atmosphere.—We have had

the honour of being the first to travel

in this novel mode, and will endea

vour to give a short account of the

means which are used to produce it.

—The adaptation of this propelling

principle is such that the rate of

travelling might be increased to 100

miles per hour; and that for the

transit of passengers, information,

and merchandize, it is one of the

most important discoveries of any

age whatever, and must prove of the

greatest consequence to the commer

cial word. The tunnel has in the

bottom a rail-way, on which runs a

carriage, closed at one end all round

within an inch of the tunnel ; the tun

nel is connected at each end with air

pumps, which are worked by steam,

and exhaust the air within at either

end, by which the atmosphere at the

other forces the carriage on ; the ex

haustion of air can be changed from

one end of the tunnel to the other in

stantaneously, and the motion of the

carriage is at the same moment re

versed. The vacuum occasioned by

the exhaustion is so trifling that not

the slightest inconvenience is felt

when placed in it, which, if any did ex

ist, could not, however, lie experienced

by travelling in the carriage, for the

vacuum is filled before persons in the

carriage pass over the space. The

atmosphere acts in this tunnel pre

cisely with the same certainty and

effect that a fall of water does on a

wheel."—Brighton Gazette.

(From a Correspondent.}

We believe the invention here re

ferred to is that for which John Val-

lancc, Esq. of Brighton, took out a
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patent about two years ago; and

which was considered so visionary at

the time, that nobody dreamt of ever

seeing it realized but the enthusiastic

patentee himself. Not that in theory

there was any tiling so very absurd

in the plan, for it depended on a fact

well enough known and established

in physics—namely, that when any

sort of vessel or chamber is first ex

hausted of air, and then a stream of

air allowed to pass freely into it,

that stream will drive the heaviest as

well as lightest bodies with equal

facility and speed before it. But

when Mr. Vallance proposed, in pur-

luance of this principle, to construct

series of immense cylinders, which

were to reach from town to town, no

matter how far distant from each

other, and to have waggons and car

riages, goods and passengers, pro

pelled through these cylinders by

means of an alternate exhaustion and

admission of air, the impracticability

of so vast an application of the

principle appeared to every one too

palpable to admit of question for a

moment. There was such a thing

as the air-gun, to be sure ; but that

only propelled musket balls to the

distance of some two or three fur

longs, while this great gun of Mr.

Variance's was to shootIn a twink

ling, men and things of all weights

and sizes from London to Brighton,

to Falmouth, to the Land's End, to

John O' Groats, or any where else ! ! !

" O wonderful, wonderful, and most

wonderful, and yet again wonderful,

and after that out of all whooping."

Wonderful, however, as it seemed,

the thing, if we may believe our

Brighton contemporary, has actually

been accomplished. The projector

has " gone on perfecting his system"

till he has " produced a tunnel

through which a carriage is propelled

by the atmosphere." The gentleman,

too, who bears testimony to the

achievement, has himself " had the

honour of being the first to travel

in this novel mode."—It may seem

scarcely reasonable to entertain a

doubt on the subject, after such evi

dence as this ; hut we hope, never

theless, to be excused for suspending

our judgment till we have a more

particular account of this gentle

man's novel travelling than the

" short" one with which he has here

favoured the public, and some few

points cleared up which he has left,

strangely enough, wholly unex

plained.— Our " honoured" contem

porary, for example, has said nothing

of the length of his travels " in this

novel mode :" that he is not far

travelled is, we think, more than

probable. Neither has he informed

us li"i'- long it took him to travel

such space as he did travel. He

says, indeed, that "the rate of tra

velling might be increased to 100

miles per hour," but increased from

what? Now, in the absence of all

information, both as to the length of

tunnel through which the carriage

was propelled, and as to the time

which the transit occupied, how can

any conclusion be drawn from this

experiment as to the practicability

of the scheme on an extensive scale,

or as to the advantages to be gained

by it ? Mr. Gazetteer assures

his readers that " the vacuum occa

sioned by the exhaustion is so trifling

that not the least inconvenience is

felt when placed in it ;" and consi

dering that dogs, cats, and other four-

footed things are known to die in

vactio in less than half a minute, it

would be of some importance to such

of our biped race as may long for a

trial of this " novel mode of tra

velling," could they depend on Mr.

Gazetteer's assurance.—But, from

what he adds on the subject of the

said vacuum, we rather suspect that

he must have been in a trance while

passing through it, and have come

out of it as ignorant of its effects

as when he went in. " If," says he,

" any (inconvenience from the va

cuum) did exist, it could not, how

ever, be experienced by travelling in

the carriage, for the vacuum is filled

before persons in the carriage pass

over the space." The deuce it is !

Mr. Gazetteer does not perceive that

if this were the case, there would be

no occasion for a vacuum at all, but

that the whole of this fine scheme

would itself be reduced to as com

plete a Vacuum as ever was conceived.

VARIATION OP THE NEEDLE.

Sir,—In answer to the letter

Z 2
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signed " A Subscriber," and dated

"Wakefield, August 16, 182fl," I

beg- leave to state, that the Annals

of Philosophy, of Feb. 1821, contain

a table of the " morning', noon, and

evening1, monthly mean variation of

the magnetic needle, for three years

and nine months," and I entertain

no doubt, but that the maximum

westerly variation occurred at this

place, in March, 1819. I, however,

much regret that corresponding ob

servations with a similar instrument,

have not been undertaken, and pub

lished by different individuals in va

rious parts of the globe, as it would

have been satisfactory, by the expe

rience of others, to verify the accu

racy of my own observations, and

the justness of the conviction 1 en

tertain of the universal retrocession

of the compass.

Should your correspondent be in

clined to engage in such a task, a <

description of the instrument and '

method of using it, will be found in

the Annals of Philosormy, for Au

gust, 1813, and May, 1817 ; audi

especially recommend that great at

tention be paid to the pivot on which

the needles traverse, and the orifice

of the agates by which the needles

are suspended.' The former should

be a well-formed obtuse cope, and

the latter truly bored, and free from

all roughness, as a small degree of

friction will cause great errors in the

observations. Notwithstanding the

wind is totally excluded from all ac

cess to the .needle, it nevertheless

produces a very strong effect upon

it, and in a capricious manner ; that

is, by occasional puffs, which will

cause the needle to vibrate so extra

ordinarily, as to render the observa

tions useless.

In the mouth of March, 1818, the

variation at noon was 2-1* 41' 37"

\ west. In the same month, 1S19, 21'

41.42"; and in March, 1820, 24*

3'J' 33". In the year 1657, during

the latter part of the protectorship of

Oliver Cromwell, the variation at

London was at Zero, that is, the

magnetic and the true north co

incided. 1657 deducted from 1819

leaves 1G2, the period of the greatest

western declination of the magnetic

needle ; and if it may be supposed

that the same period elapses between

the trne north, and the limit of the

eastern variation, the two extremes

are confined to 326 years.

I remain, Sir,

Your obedient servant,

Mark Beaufot.

Bnshey Heath, near Stanmore,

„ September 16, 1846.

N. B. Latitude of the place of

observation 51' 37 44'3" north ;

longitude west in time, 1* 2093".

IMPROVEMENT IN WHISKEV.

Distillers formerly paid according

to the time their stills were in opera

tion ; and the duty was calculated

on the supposition that a still of t-0

gallons could be run off in eight mi

nutes. It was soon found, however,

that by making the still very broad,

and increasing the briskness of the

fire under it, the process could

be completed in as short a space as

three minutes ; so that an active dis

tiller could make double the quantity

of spirit that he paid duty for. In

carrying on distillation in this rapid

way, it was necessary to put a piece

of snap into the still, the oilv matter

of which rose, and spreading over

the surface of the wash, broke the

large bubbles, and prevented the

spirits from coming over, or what

was called running foul ; and hence

the disagreeable soapy taste that

whiskey used to have. Owing to the

rapidity of the process, the spirit

also contained more of a peculiar es

sential oil derived from the malt,

than was at all conducive to the

goodness of its quality. Now, how

ever, distillers pay according to the

strength of their wash and thev«i">-

tity of spirit ; hence it is that whis

key is now far superior to what it for

merly was, the spirit being distilled

more" gradually, and carrying with it

less of the substances that are cal

culated to give it a disagreeable

flavour.

BUILDING AND TUNING OF ORGANS.

Sir,—Can any of your musical

correspondents inform me how many
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beats in 10 seconds the various Sths

in tuning a chamber or other finger

•organ should have, supposing the

•stop commenced on, should be the

open diapason, and the note middle

C ; or the stop first tuned to be the

principal, and the note C au octave

below middle C ; and supposing also,

that the 3rcls in the most common

major keys should be kept perfect ?

What srstem of tuning is generally

adopted m the Church organs iu

London?

The method of tuning by a stated

number of beats in a given time (say

10 seconds) is definite and satisfac

tory i but I have tried the system

of Dr. Robert Smith (see Encyclo

pedia Britannica), and I think I found

it did not give perfect 3rds, as it

professed. I have not, however,

that work at hand for immediate

reference to. I should be also glad

to know how the pins and staples

are bent for organ barrels, and how

the tunes are marked off on the bar

rels—I mean the best practical me

thods.

I am, Sir,

Your obedient servant,

K.

Madras, Feb. 4, 1820.

SAFB CONSTRUCTION OP CARRIA-

OBS:—MACHINE FOR MOWING

GRASS AND CORN.

Sir,—Your correspondent, Senex,

like myself, is, perhaps, not a prac

tical mechanic, or, I think, he would

not have objected to the mounting

of a carriage body on the iron span,
•which I proposed to be attached to

the axle of the vehicle, for the pur

pose of balancing the pull, for I am

aware that a pull from the middle of

the axle would be attended not only

with an irregularity, but also with a

force of leverage, that would be

likely to break the pole at the neck,

This however is counteracted by pass

ing through the iron span, and a collar

on the pole behind it, communicates

the draught or pull to the span,

whose two ends arc at the extremities

of the axle, anil, therefore, the effect

ofjibingor twisting, is prevented. For

au illustration of this remark, let

Senpx refer again to your former de

scription, ana, with respect to the

breaking, I think any coach smith

will assure him that iron will admit

of being made safer than wood, and

this remark I make without the idea

of any allusion to the well-known

fable of, the Town in danger of a

Siege. I should like, at all events,

to try the experiment, for 1 know

well, that without practical experi

ence, there is little certainty in any

theory whatever, and, in the opera

tion, many improvements become

apparent, which, in theory, are not

easily foreseen to be requisite.

I take this opportunity to say that

I have an idea in my mind of the pos

sibility of forming a machine for

mowing grass or corn, and thereby, if

not to facilitate the operation, at least

to diminish the labour, which every

body, acquainted with the effect ofthat

labour, must know, is not only very

slavish, but injurious to health, be

cause it requires that twisting of the

body which, by pressure on the left

side, always affects the ribs, and the

interior of that part of the person

next to the heart. I have known

instances of men being so hurt, after

the first day's labour, as to be unable

to follow it up the next day, and not

only have I seen this, but likewise

have experienced it, and can there

fore say, probatum est. If any of

your ingenious correspondents,

through this hint, should anticipate

me, it is well ; if not, expect my fu

ture remarks and suggestions on the

subject.

Your's,

K. JACKSON.

USEFUL HINT TO BUYERS OF

SPIRITS.

When spirits arc in any considerable

degree diluted, it is very seldom that

the dilutioncannot be detected, how

ever much it may be disguised by

colouring or flavouring expedients.

A perfect combination between the

spirits and the water, takes place

with difficulty ; and, in nine cases

out of ten, the lightest part of the
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spirits, consisting1 of a scini-ctherpal

liquor, or dulcified spirit, flies to the

top, leaving the grosser and least

spirituous portion at the bottom. Of

course, wherever this kind of depre

ciation is suspected, the surest way

of detecting it is to compare, by the

hydrometer, the strength of two

samples, one taken from the top of

the cask, and the other from the bot

tom. If they prove unequal in

strength, it will shew that the cask

of spirits has been watered, and the

degree of difference may be taken as

a measure of the extent to which the

dilution haB been carried. But if a

buyer merely wishes to protect him

self from imposition, he may rest

content witli taking his sample for

proof from the lowest part of the

cask, to which, more than to any

other part, no dealer, professing to

sell fairly, can object. If the spirits

have been watered, the lowest por

tion will, forcertain.be the weakest ;

and, by buying at the weakest point

of strength, as a medium of the whole

strength, you will turn on the dealer

himself, the cheat which he wished to

play off upon you. Should the spi

rits not have been watered, then the

sample will be a fair average sample,

and the buyer will get no more than

the seller has promised to give him.

INSTRUMENT FOR ASCERTAINING

THE STRENGTH OF MILK.

The value of milk, as an article of

lucrative produce on a farm, depends

on the quantity of cream which it is

capable of producing ; and it is a pity,

therefore, that it is not more gene

rally known, that there is a simple

instrument by which the relative

proportion of cream produced by

different animals, or by the same

animal with different sorts of food,

may be clearly ascertained. It was

constructed under the direction of

the late Sir Joseph Banks, and used

to be made for sale ;by most mathe

matical instrument makers. It con

sists of any number of glass tubes,

each of about three quarters of an

inch in diameter, and eleven inches

long; they are closed at one end;

open and a little flanched at the

other ; being precisely similar to the

test tubes used in experimental

chemistry, and mounted on stands in

the same manner. At ten inches

from the bottom of each tube a mark

is made upon the glass, having a

zero (0) placed against it, and from

this point the tube is graduated into

tenths of inches, and numbered down

wards for three inches, so that each

division is one hundredth of the tube.

Now if several of these are filled

with new milk at the same time, and

placed in the same temperature, the

thickness of the cake of cream formed

at the top, will be indicated by the

divisions, and thus experiments may

be made upon quantities of cream

produced by different systems of

feeding, or by different animals un

der all circumstances, with great

accuracy ; and, by the continual di

vision, the per centage of cream will

be evident upon inspection.

CASE FOR OPINION.

The following case of difficulty

having occurred, three different so

lutions have been given of it by dif

ferent individuals.

Case.

There is a large cistern or reser

voir full of water, 40 feet wide at top,

eight feet wide at bottom, 80 feet

deep, and 200 feet long, sloping

equally on each side from top to bot

tom, and each end perpendicular.

Some labourers are employed to

pump it out ; but a dispute arising

among them concerning their propor

tions of the work, they have divided

themselves into two parties, each

agreeing to pump out the one half.

A new question, however, has ari

sen, namely : what depth of water

. should be left when the first half is

pumped out ? The parties also de

sire to know what they should re

ceive for their work, supposing they

are allowed six-pence per ton

weight ?

Opinions.

It. J. calculates that the depth of

water which will be left when the
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first half is pumped out, is 13 feet

71 inches; W. Me F. that it

will be only 13 feet, one inch four-

tenths.

R. J. computes that the total sum,

which the men will have to receive,

is 621. tis. lOld. ; W. Mc F. that it

will amount to 811. 6s. 5Jd. A

third friend, T. H—t. (whose an

swer to the preceding; branch of the

question, we have passed over as too

deep for ordinary comprehension)

states the sum to be G61. l!)s. 3;<l.

Query.—What is the correct an-

TB8T FOR THE DBTBCTION OP WHI

TING OR GYPSUM IN FLOUR.

Dip the fore-finger and thumb in

a little sweet oil, and take up a small

quantity of the flour between them ;

if it be pure, it may be rubbed for

any length of time, and will not be

come adhesive ; but if whiting- be

present, it very speedily becomes

putty, and adheres strongly ; the

pure flour also takes on a very dark

colour from the oil, but adulterated

flour is but little altered in colour.

Another Test.

Pour a drop of lemon juice or

vinegar into a small quantity of the

suspected flour ; if whiting is pre

sent, an effervescence will be imme

diately produced ; but if the flour is

pure, no particular effect will be ex

hibited.

HOW TO DISCOVER FLAWS IN PRB-

ClOUB STONES.

It is of great importance to lapi

daries and purchasers of precious

stones, to possess some means of as

certaining their soundness or free

dom from flaws when in the rough

state. The following method is re

commended by Dr. Brewster:—Im

merse the rough unwrought stone in

Canada balsam, oil of sassafras, or

oil of anniseed, and turn it round

with the hand so that the rays of

light may pass through it in every

direction. By this means the slight

est flaws or cracks may be instantly

perceived, in consequence of the

changes which they produce on the

transmitted light.

SYMPATHETIC INK.

(From a Correspondent.)

The following application of a

modern chemical discovery has never

before been communicated to the

public, and affords a sympathetic ink

very far superior to any as yet in use.

Dissolve a small quantity of starch

in a saucer, with soft water, and use

the liquid like common ink ; when

dry, no trace of the writing will ap

pear upon the paper, and the letters

can be developed only by a weak so

lution of iodine in alcoXoI, when they

will appear of a deep purple colour,

which will not be effaced until after

a long exposure to the atmosphere.

So permament are the traces left by

the starch, that they cannot (when

dry) be effaced by Indian rubber; and

in one case, a letter which had

been carried iu the pocket for a fort

night, had the secret characters dis

played at once, by being very slightly

moistened with the above-mentioned

preparation.

NARCOTIC EPFECTS OF SPANISH

WINES.

When the French were in occu

pation of Madrid, it happened that

several of their soldiers, after drink

ing wine in the public houses, died,

some almost immediately, others

after a short illness, under unequivo

cal symptoms of poison. Baron

Larrey, who was at the head of the

medical staff, sent for wines front

different ventas, analized them, and

detected narcotic ingredients in all ;

and he ascertained, upon full enqui

ry, that these substances, of which

laurel-water was one, were as com

monly used to flavour and strengthen

the Spanish wines, as litharge is to

correct acidity in the lighter wines

of France.—The natives were ac

customed to it from their youth ;

thev frequently mixed their wine

with water ; and, moreover, the

practice of smoking over their li-
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qttor tended to counteract its narco

tic effects, by stimulating1 the sto

mach and intestines ; it was, there

fore, not surprising that they could

drink it with safety, though it proved

fatal to a few strangers.—M. Lar-

rey, therefore, justly concluded that

there had been no intention of poi

soning the French, and that they

had only themselves to blame, for

drinking their wine so far from

home.

EVE 8 PATENT STEAM ENGINES.

{Concluded from page 323J

III. The Revolving Cocks or sub

stitute for the Forcing Pump.

 

The revolving cocks, by which the

generator is supplied with water, ate

explained by the above. « is a vessel

filled with water, of any convenient

shape, one side of which vessel is

near the furnace, so as to keep the

water warm. A tube at O connects

this vessel with the generator, and

this tube has two revolving cocks,

K and L, with a chamber, in, be

tween them. The cocks are made

to revolve equally by cog wheels

gearing into each other ; so that, if

cock K is open towards the water

reservoir, cock, L, will be closed

towards the tube leading to the ge

nerator. The chamber between the

cocks, will, therefore, be filled with

water through the cock, L. By

that time cock K, closes, and L

opens towards the generator"; the"

water in the chamber will then de

scend through O, into the generator,

by its own gravity, and its place be

occupied, in the chamber, by steam

from the generator. Cock K, opens

again towards the chamber, and L is

closed towards the generator ; the

steam in the chamber will be con

densed by the water now entering,

or escape into the water reservoir, n.

This revolution will go on conti

nually. If water be presented by

cock L, to the generator, and the

said generator should be sufficiently

full, the water being up to the dot

ted lines, in such a case the water

will not be received, but remains in

the chamber until part or the whole

is wanted, the cocks constantly re

volving. By this arrangement the

water can be kept constantly at the

desired height.

IV. The Safety Apparatus.

Figs. 5, 6, 7, and 8, elucidate Mr.

Eve's improvements in the safety

apparatus, as applicable to his tubu

lar circulatory steam generator, or

to any other boiler where high ur

low pressure steam is generated.

Fig. 5 shows a longitudinal section

of the compound tube : a, is the

piston rod, screwed into the piston,

b, which piston fits into the cylin

drical tube, e, screwed or otherwise

fixed at its base into the pipe that

connects it with the steam receiver

or boiler. O is a hole perforated

through b, to allow the steam to

ascend into the hollow space, «.

above the piston, so that the pressure

is equal on both sides with the ex

ception of the piston rod, the dia

meter of which alone, is unbalanced.

The piece, h, screwed into the up

per part of tube e, prevents the

steam from ascending higher ; ano

ther piece, g g, having a hollow

space on the top, is screwed into A.

Both these pieces have a hole bored

in their centre, lengthways, of a

diameter equal to the piston rod, a,

and to allow it to work up and

down. The hollow space, 1 i, in the

middle of the two pieces, g and k,

is filled with packing so as to prevent

any escape of steam along the pis

ton. The hollow space, p, at top,

is tilled with oil ; K K is a bason, with
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water up to'the'dutted' line, to" keep

the upper part cool, the weights,

with which the safety apparatus are

intended to be loaded, arc placed on

the collar, m. The hollow tube, e,

has longitudinal openings, as will be

perceived by fig. 7, which presents

an outside front view of the appa

ratus, and through these openings

the steam escapes whenever the pis

ton, b, rises. These holes may bo of

an indefinite length and breadth ; a

jacket, F, represented by fig. C,

which fits over the tube, e, and has

likewise the same number of longi

tudinal holes cut through it, slides

over the said tube, and by adjusting

this jacket at X, the channel for the

escape steam can be made narrower

accordingly, as it may be desirable

to have the piston rod raised more or

less. The hollow vessel, L L, or a

vessel of any other form, slides or is

otherwise fixed over the lower part

of the apparatus, so as to intercept

the steam from incommoding the

upper part of it where the rod is

loaded. The pipe, 7, leads from this

hollow vessel, L, to the steam con

denser, or serves for the escape of

steam. Fig. 8, represents an out

side view of the piston : a, is the

rod already described ; c c, are

packing rings, two on the upper

side and two on the lower side.

These rings press against the tube,

e, in order to keep it steam-tight, so

that no steam can escape thrjugh

the longitudinal openings ; d d, arc

two pieces of metal, screwed on at

the top and base of the piston, to

confine the packing rings.

V. The high and low pressure

combination.

A, fig. 1, (see our last number)

is the furnace containing the

steam generator or boiler: 13 is the

dome on the top of the steam recei

ver, with the steam pipe, C, and

safety apparatus, M.. D is a cock

upon pipe C, through which steam

is admitted to the high-pressure

engine, E. After having acted upon
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it, the said steam passes into the low

pressure engine, F, constructed on

Mr. Eve's principle on a larger scale,

so as to allow the steam to expand,

and then act upon it as low pressure :

E and F have pinion wheels of an

equal pitch, gearing' into a spur

wheel, G ; these wheels determine

the power given to each engine by

regulating tlieir motion with refer

ence to the power required from

each. The steam finds its escape at

Z into the condenser, H ; the con

densed steam or water runs through

pipe, I, by its own gravity, towards

the two revolving cocks, K, whence

it is conveyed back to the feeding

pipe in the steam generator. V is

an engine, constructed upon the plan

explained under Head I, having two

induction and two eduction pipes,

which engine serves as a pump in

this particular situation. Pipe, XV,

sucks the water from the well or

river, and carries it into the refrige

rator: X receives the water in the

refrigerator, and carries it down

wards ; P is the bellows, fanning the

fire by means of a band round the

axle, Q, connected with two pulleys,

II and S, or by any other contri

vance ; O is the valve and lever of

the bellows, connected, by rod N, with

the safety apparatus ; T and U, arc

pulleys, connected by a band to give

rotary motion to pump V ; but ma

ny other contrivances may be used ;

L is a cock, which is only opened

before the engine is set to work, in

order that the air may be driven out

of the pipes and condenser by the

steam ; the cork may then be shut,

and the engine set to work ; Y is a

pipe leading from the safety appa

ratus to the condenser. If an en

gine, therefore, be so contrived, and

the boiler once filled with water, the

same water will answer for working

the engine, as long as all the pipes

through which the steam and water

circulate, are tight ; or, at any

rate, the loss of water will be very

inconsiderable.

The advantages supposed to at

tend these engines are thus summed

up by the patentee.

" It is presumed, in the first

place, that from a steam generator

so small as the above-described, con-

taining little water apd steam, with

the provision made in its construc

tion against any danger, even were

a rupture to take place, no danger

could possibly happen to person*

near the engine.

f» " It is also obvious, that the quan

tity of fuel consumed, will bear a

proportion to the boiler or steam

generator, and that', comparatively,

very little can be consumed in so

small a furnace as my steam gene

rator requires.

" Therearc no reciprocating parts,

levers, fly-wheels, or valves, but

simply two revolving parts ; and, if

I may so speak, the whole power of

the steam is appropriated by the di

rect or first intention. The relative

weight and bulk of this engine will

require a few more words for eluci

dation. A more concentrated power

in steam-engines is attainable in two

ways :—the first is by using steam

of great elasticity ; thus, on Mr.

Perkins's plan, a cylinder, two in

ches in diameter, would be sufficient

for a ten-horse power. The second

method of diminishing the dimen

sions of steam-engines is, to increase

their mobility ; that is, to give

greater velocity to the part or parts

on which the steam acts. This, in

all engines having reciprocating mo

tions, is limited ; for motion, alter

nately in opposite directions, re

quires a certain time, otherwise the

whole power of the engine may be

consumed by simply overcoming the

inertia. Now it is certain, abstract

edly considered, that as we increase

the velocity of the piston, we may

decrease the size of the engine ; it

follows, therefore, from the above

premises, that if we could conveni

ently make use of steam of 150

pounds to the inch, instead of mere

atmospheric pressure, and have ISO

strokes to the same engine instead

of 15, we should require 100 tiroes

the power ; or, what is the object at

issue, have the same power with an

engine and generator in that pro

portion smaller.

" The first object, as regards high

pressure, it will not be too much to

concede, as it has been long ago

practically attained by Evans, and

others. And, as to the velocity
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which. this engine is calculated to

admit of from its construction,

though not unlimited, it is certainly

very great, much more than ten

times that of reciprocating engines,

and much greater even than that of

rotary engines, that have reciproca

ting parts. Thus, if these premises

be correct, it cannot be too much to

say that this engine ought to have

the same power as the engines in

common use, though of smaller di

mensions ; and that the weight will

be reduced, not in proportion to the

reduction of its superficial, but its

cubic dimensions.

" The simplicity of the engine (the

next desideratum), I conceive, can

not be well increased, as the engine

itself consists of but two revolving

parts. And lastly, as a result, the

expense of erecting an engine of a

given power, on the construction of

the above, ought to bear a propor

tion to the diminution of its bulk and

weight, and greater simplicity.

" The difficulty of availing our

selves of the advantage of using

steam twice, that is, first as high

pressure, and then in a condensing

engine to any extent, is sufficiently

apparent from the following consi

derations. It appears from Mr.

Woolfs experiments, that steam,

heated to balance six pounds to the

inch, will expand into six times the

volume under atmospheric pressure ;

at 20 pounds to 20 times ; at 40

pounds, to 40 times, and so on.

Working with comparatively so low

a pressure as 40 pounds to the inch,

it would be found extremely incon- '

venient to use two engines whose

capacities were as one to forty; and

if not impossible, would appear ri

diculous, if steam of 200 pounds

elasticity, winch is quite common in

the United States, be used, as the

second engine would have to be 200

times the capacity of the first, which,

in this extreme case, would, at least,

have a disproportionate appearance.

All reciprocating engines, or those

having reciprocating parts, will have

to contend with this inconvenience ;

or, rather, can only avail themselves

of a partial advantage from using high

and low steam, as thev have to work

stroke for stroke. With my rotary

steam-engine the full benefit of this

principle may be appropriated, as

the engine that acts by high pressure

may be made to revolve as much

faster than the first as to allow of

the full expansion of the steam be

fore it is acted on, for the velocity

may be carried to any extent re

quired, without inconvenience.

" It is presumed that it will not

be too much to say, from what has

been known to be done by using

steam twice, on Mr. Woolfs prin

ciple, even with the reciprocating

engines, that a saving of half the

fuel may be achieved when applied

to my rotary engine, which is so

much better adapted to give it full

effect ; nor ought it to be considered

extravagant to anticipate that a

moiety of the balance will ultimate

ly be saved by some of the new

modes of generating steam, which

the ingenuity of so many competi

tors has elicited, among whom I have

ventured to enter the lists,"

HISTORY AND PROSPECTS OP BRI

TISH INDUSTRY.

Sir,—I perceive from different public

journals, that a considerable impression

has been produced by an article, stated

to have appeared in the last Quarterly

Review, entitled the History and Pros

pects of British industry.

Now, Sir,thedata from which conclu

sions arc drawn, intended to demonstrate

the efficacy of the great resources of

thiscountry, to produce the remoteeffects

of universal civilization; to improve and

enlarge the moral and physical powers

of man ;—or, in the phraseology of the

day, to promote the march of intellect,

are, in themselves, so removed from or

dinary apprehension, that they seem

rather the objects of faith than of rea

son—if Mr. Locke's definition of these

principles be correct. A poet's imagina

tion might indeed conceive, but his

" fine phrenzy" would find it difficult to

embody or furnish them with any

" local habitation."

To prove the great capacity of steam

in this general redemption from igno

rance and error, a calculation is made of

the time it would require to erect, by its

aid, such a mass of matter as one of the

pyramids of Egypt. This effort itap
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pears might be completed in 18 hoars,

so that we have now the ability of dtoing

in that time that which occupied the

feeble powers of antiquity nearly 20

years. But I believe, it will be admitted,

that an effect is always adequate to its

cause. If, therefore, the united power

of the steam engines of this country be

capable of producing, as it is staled, the

above work in 1 8 hours, it is clear that if

the power be increased, and the argu

ment does not require that we should

give it a definite limitation, the same

work will be produced in less time ; and

again, if this power be conceived to be

still further increased, we shall ut last

bestow upon our machinery the creative

energy of a moment ; and engines, pyra-

mids,and mummies, arise at once in per

fect completion.

Nor does it appear to me that the cal

culation which regards the application

of machinery to the manufacture of cot

ton, is less visionary. It is observed,

that "the machinery employed in cotton

manufactories save 700 millions sterling

(per annum) to the British nation ; or in

other words, that without machinery and

steam, the prodigy of British industry

and civilization, would still have been

wanting to honour mankind." I will

not suppose, this assertion is intended

to prove that 700 millions sterling arc

saved out of the expenditure of the

country—it would be absurd ; but that it

is meant merely to affirm, that the pre

sent produceofmachinery would require

700 millions sterling more in its manu

facture, if the same quantity of work

were producpd by human labour. Now

what docs this prove, not that this vast

power is the cause of civilization and

prosperity, but that we have substituted

machinery for the labour of human

hands, and have rendered useless and un

productive a large portion of the com

munity. Such great results of mecha

nism (and they are truly wonderful) are

not the causes but the effects of previous

civilization. I here speak of those gi

gantic mechanical powers, which, accor

ding to the language of the review, must

lender the stupendous remains of anti

quity, objects below the dignity of the

present age, and by withdrawing all

magnitude and magnilicence from its

structures, leave us to consider them

only as the pigmy efforts of past ages,

whose monuments have, nevertheless,

opposed the revolutions of forty cen

turies, and outlived the records of their

history. The limited introduction of

machinery into the operations of life,

stands upon different ground.

They " whose withers arc unwnmg*

may calmly contemplate this progress;

of steam, and its adaptation to the su

perfluous wants of mankind; but the

present moment offers too serious a

commentary upon the system, to invest

it with all that glory and happiness, the

visionary spreads around it. He may

exult in this inordinate and progressive

power, but the man whose small com

forts are to be supplied, whose real

wants are to be removed by labour, will

reject its application with indignation

and contempt.

To implant one virtuous principle, to

fix one immutable truth in the incon

stant breast of man, by which his ac

tions in society may be regulated, is to

do more to promote order and happi

ness, than the daily invention of new

machines, continually suggested by the

endless modifications of mechanic

power, can ever effect.

That there are elements of intellect

at work, whose remote influence will

materially alter the moral surface of tbe

world, is, I think, unquestionable. But

the philosopher, who in his reasonings

on mankind, would wish to be compre

hensive, without confusion, and profound

without mystery, must begin with princi

ples far different from those of steam

and machinery. In following the his

tory of the human mind, in tracing the

effects of art, science, and literature, on

the past and present systems of society,

and their probable influence on the fu

ture, he must at every step deduce bis

conclusions from the silent and unerring

operations ofan eternal intelligence,

whose ends, though not at once revealed,

appear the result of visible means. He

will then learn to distinguish between

the effects of a first cause produced by

material agency, and the gross concep

tions of our nature, loo ready to bestow

the attributes of omnipotence, upon

that which is only an instrument in his

hands.

I am, Sir,

Your obedient Servant,

Antipdsics. .

Neath, Glamorganshire, Sept. 6, 1626.

HIGH AND LOW DRIVING.

Sir,—I have seen the following

case stated in support of the opinion,

that a low scat in driving- is more

advantageous than a high one. Sup

pose the driver to sit perched aloft,
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80 that a right line drawn from his

hand to the horse's mouth, passes

above, and not through the saddle-

rings, does he not lose power ? Now,

Sir, to this question, I should answer

decidedly No ; and I will endeavour

to show that my opinion is correct,

by a very simple yet practical exam

ple :—

Whenever the progress of a body

in motion, as a barge going with the

tide on a river, or a weight down an

inclined plane, is required to be

stopped, whether suddenly, or by

degrees, it is invariably the practice

for the person stopping it, instead of

pulling against it in a right line to

the point of resistance, to look out

for some projection round which he

may pass the rope, whereby the

operation is very considerably faci

litated ; and for this reason, that such

post or projection then becomes a

fucfd and steady point of resistance,

against which he opposes his strength

to much greater advantage, and is

also enabled much more easily to

maintain the ground that he has

gained. I conceive then, that I may

fairly compare the efforts which a

horse makes to get his head free, to

the impetus that has been received

by a body in motion, and thus reduce

the two cases to an exact similarity.

I contend, therefore, that instead of

a loss, there is a gain in the power

and facility of reining in a horse,

when the reins come in contact

with the upper part of the saddle-

rings.

I do not mean to deny that in case

an accident should happen, the lower

the seat, the less the danger ; but

it is equally certain, that the higher

and more commanding (to a certain

extent) the seat of the driver is, the

less likelihood there is that an acci

dent should occur, on account of the

additional facility thus obtained in

managing the horses, and also the

much better view which the driver

is enabled to take of the surrounding

objects.

I am, Sir,

Your obedient servant,

PAUL PRY.

London, August 21, 182S.

THEORY OF THE 8ALTNES8 OP THE

SRA.

Sir,—Having seen a notice of the

process of purifying coal gas, for

which Messrs. Ledsam and Cook, of

Birmingham, Ijave recently taken

out a patent, it gives me an opportu

nity to make a few remarks on the

similarity of this process to one of a

more gigantic, kind, that is continu

ally proceeding in nature.

The quality of saltness belonging'

to the sea, it is well known, is a pu

rifier of nature ; but the extent to

which it operates in this way, is,

perhaps, underrated even by philoso

phers ; and by the world in general

it seems to be not at all appreciated.

In that which here follows, I shall

endeavour to illustrate what I con

ceive to be its principal function, by

an appeal to the process of art, em

ployed by Messrs. Ledsam and Cook,

of Birmingham.*

Whether the patentees of this in

genious process were plagiarists from

nature, in making their discovery,

or not, it is impossible for me to say ;

though 1 think it highly improbable

that they were, as the knowledge of

nature, and philosophical subjects,

is not of the right kind to assist per

sons to take out patents.

To proceed to a more immediate

consideration of the subject, it ap

pears, that coal gas may be purified

by common salt, either dry, or in so

lution, and mingled indiscriminately,

or placed in alternate strata with the

coals in the retort.

By a cross-examination, if I may

express myself, of these several pro

cesses, or modes of operating, an

identity may easily be established

between some one or other of them,

(if not between two or more) and

that process of purification which, it

is here assumed, takes place in the

waters of the ocean.

There are three principal things to

be regarded in this view of the sub-

* The piocess is simply this—Com

mon salt )» placed in alternate strata

with the coal in the retort; or mixed

with ilie coal previous to subjecting it

to distillation. By either of these

means, the gas as it is generated, or

emitted from the coals, is immediately

purified.—JiniT,
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ject.—First, the medium, which (in

the ocean) is water ; secondly, the

purifier, which is salt ; and thirdly,

the thing1 or thing's to be purified,

including all the heterogeneous mat

ters, other than salt and water, that

find their way into the ocean.

Now, in any illustrative process

of art, the conditions necessary to

constitute a sufficient identity with

the known positions in nature, of the

three things above-mentioned, are

chiefly two—the salt must be effi

cient in solution ; and also when

mingled with the coals or whatever

is to be distilled and purified,

It is scarcely necessary to trace

the resemblance further, as it is ob

vious that both these conditions are

obtained, cither jointly or separately,

by the process adopted by the pa

tentees. Therefore the distinct or

alternate use that is obliged to be

made of them, by no means destroys

the resemblance that the entire of

the processes have to their grand

prototype in the ocean.

It would be easy to extend the

imitation much further by consider

ing the effect of heat upon the two

operations. There is not, I believe,

a more surprising phenomenon in na

ture, than that of the absorption of

heat by the waters of the ocean.

It is evident that the same quan

tity of heat (admitting the sun to be

its source) must descend upon any

given portion of land that docs upon

an equal quantity of water, (and vice

versa) and yet thesurface of the latter

always indicates nearly the same tem

perature ; whilst that of the former,

it is too well known, is excessively

variable at different times of the day

and year.

It would be the height of folly, in

my opinion, to assume that even a

thousandth part of this difference is

generated by evaporation, on the

surface of the water ;—No ! The

heat must inevitably sink down into

the main body of the ocean, and

there, aided by the numerous sub

marine volcanoes, which we know

exist, it, no doubt, assists in the re

duction, distillation, or sublimation

of the animal, vegetable, and mineral

debris of the growing world, which

all of them, ultimately find their way

into the ocean.

From these processes, the more

rectified spirits or vapours ascend to

form new air, and consequently, fresh

materials for subsequent life and ve

getation. The remainder is quietly

deposited in mineral strata, or serves

to augment or replenish that very

aaltness by which it has been acted

upon ; but which is principally, ac

cording to the view here taken, for

the rectification of the distilled li

quids, in their ascent to the surface

of the water; in which position, we

in common parlance call them va

pours, from the idea or acknowledged

impression, that they arise from sim

ple evaporation, caused by the adus-

tion of the sun-beams on the surface

ofthe w;iter.

But the reason why we never

think of calling this, which I have

just described, a distillatory process,

is simply because the retort (includ

ing the whole atmosphere) is so

magnificent a one, that we puny

mortals are lost in it. Nevertheless,

how much would it contribute to the

advancement of science, if this were

to be considered a purely distillatory

process ? I could almost venture to

assert, that meteorologists in parti

cular, would begin their studies again

with new ardour. The whole the

ory of clouds, and the agency of

electricity in supporting and chang

ing them, is hereby so much simpli

fied and explained. But to follow

this part of the subject would drag

me too far away from the consider

ation of heat, and the saltness of the

sea.

It is a well established fact, that

the sea is warmer at a considerable

depth than at the surface ; but it is

probable that no gauge has been ta

ken of its temperature, at so much

as one , fifth part of that which is,

sometimes, regarded to be its average

depth, namely, some number of miles

between live and ten. Therefore, it

is impossible to say what is the full

effect of this increase of heat in the

lowest beds of the ocean.

But the simple fact, of a physical

quality prevailing in a mass ot mat

ter, that covers at least three-fourths

of the globe, affords presumptive

evidence that it was not so ordained

without design. And further, the

coast , ml tendency of all the particles

 



RELATIVE VALUE OV PUEL. 351

*>f matter (heavier than salt and wa

ter) to gravitate downwards, is somc-

whata corroborative proofofthe truth

of these views, as the said particles are

thus enabled to meetand participated

a due abundance of heat, for the pur

poses already pointed out.

I am, Sir, &c,

iEQUis.

RELATIVE VALUE OP FUEL.

From the Operative Chemist.

Charcoal.

Mr. Dalton, by heating water, ob

tained a result equivalent to melting

forty pounds of ice with one of

charcoal. But Dr. Crawford's ex

periments give sixty-nine pounds of

fee melted by one pound of charcoal.

Lavoisier's "give ninety-five pounds

and a half; Clement and Desonnes

ninety-five pounds, and Hassenfratz's

trials, on various kinds, give a mean

of ninety-two pounds of ice melted

by one pound of charcoal; his

highest result being ninety-six

pounds, and lowest one seventy-

four pounds. Mr. Tredgold consi

ders forty-seven pounds of ice

melted by one pound of charcoal a3

the real average effect of that fuel.

A cubic foot of charcoal weighs

about fifteen pounds.

Coke.

Lavoisier makes the quantity of

coal to be to that of coke as 605 is to

552 when the same effect is pro

duced ; and in addition to this in

creased power of giving out heat, it

must also be considered that coke

gives out no smoke in burning,

whence it should always be used in

furnaces seated in towns, in order to

prevent any annoyaucc to the neigh

bours.

The present prevalent use of gas,

for lighting towns and even houses,

has brought a considerable quantity

of gas coke into the market, which

does well enough for heating rooms,

hut is far inferior to the stifled coke

in its heating power, so that smiths

and iron-founders invariably use the

latter kind, and when a great heat is

required, the chemist should follow

their example.

^ Coke has been tried against wood

in Paris for warming the Opera-

house. Fifty-eight pounds of coke,

costing there about Is. 3d., produced

the same effect as 1G0 pounds of

wood, costing there about as. Cd.

Charred Peat.

According to Messrs. Blavior and

Miche it requires 1660 pounds of

charred peat to produce the same

effect as 740 pounds of common

charcoal.

The charred peat, made by stifling,

is superior, in its power of producing

heat, to that made by distillation.

Unfortunately the stifled charred

peat is a kind of pyrophorus, which

takes fire if it becomes accidentally

wetted, or even in moist weather.

In consequence of this property

several accidents have happened by

the rain finding its way into places

where it is kept ; it is on this ac

count forbidden, by the laws of some

countries, to be kept in towns.

Therefore the Dutch, who burn

this fuel not only in their houses,

but even in pans under their feet,

while they are at church in winter,

are in the habit of charring it at

home as it is wanted. It is first

burnt in the kitchen, and when they

find it is red hot quite through, they

then take it off the fire, put it in a

close earthen or copper pot, and

cover it down with a wet woollen or

linen cloth, and by the air being ex

cluded the fire is soon extinguished,

and when it is cold it will resemble

charcoal, except being covered with

white ashes, and will, if properly

charred, burn with scarce any smoke,

and very little of the suffocating

quality which charcoal has. This it

is that makes the charred peat so

proper for green houses, for charcoal

burnt in them is very prejudicial to

the plants, and often fatal to the

person who attends them.

The usual method of burning this

peat in Holland, especially by the

poor, is in cast-iron kettles, and for

boiling any thing over it this way

saves half the fire it would otherwise

take if burnt on a hearth, or in a

grate, by the side of the pot reflect

ing the heat.

A collected view of the data from

these experiments and comparisons
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is riven by Mr. Tredgold.

follows :

Fraction of ■ pcm-d

I bat will hot »■>«

.rutnc l-.«j| of *lbt

on« def r»f of K«L-

raaBtit** *ti*.

Tvewcastle.or,

caking Coal J ° °°75

Splint Coal 00075

Staffordshire ) n.mnn

cherry Coal / ° 010°

Wood, dry pine 0-0172

dry beech 0-0212

dry oak 0-02G5

Peat, of g-ood ■>

quality f

Charcoal - 0*0095

Coke --. 0-0080

Charred Peat 00205

It

8-40

8-40

11-20

19-25

2700

3000

0-0475 - 53*60

10-60

7-70

23-00

It will appear, as Mr. Trcdgold

justly observes in his very excellent

" Principles of Warming and Ven

tilating Public Buildings," that the

utmost effect we can hope to gain in

applying fuel must be less than

double the measure of effect here

given ; and even to attain that effect

all the caution of conducting a phi

losophical experiment must 'be con

tinually employed, which will be

found impracticable on a large scale,

and altogether incompatible with the

simpte apparatus and small share of

attention which can be devoted to

this end in real business, although

there are not wanting persons who

promise four, six, and even ten times

these effects.

Improvement of Fuel by mixture.

It is surprising that so few at

tempts should be made to improve

the fires which are made in the open

chimneys of elegant apartments by

Sreparing the fuel ; for, as Count

Lumford observes, nothing surely

was ever more dirty, inelegant, aud

disgusting than a common coal fire.

Fire balls, of the size of goose eggs,

composed of coal and charcoal in

powder, mixed up with a due propor

tion of wet clay, and well dried, would

made a much more cleanly, and, in

all respects, a pleasanter fire than

can be made with crude coals ; and

it is believed would not be more ex

pensive fuel. In Flanders, and in

several parts of Germany, and par

ticularly in the duchies of Juliers

and Bergens, where coals are used

as fuel, the coals are always pre

pared before they are used, hy

pounding them to a powder, and

mixing them up with an equal

weight of clay, and a sufficient

quantity of water to form the whole

into a mass, which is kneaded toge

ther and formed into cakes ; which

cakes are afterwards well dried, and

kept in a dry place for use. And it

has been found, by long experience,

that the expense attending thin pre

paration is amply repaid by the im

provement of the fuel. "The coals

thus mixed with clay not only burn

longer but give much more heat than

when they are burnt in their crude

state.

Notices to Correspondents.

If H. II. will favour us with a ipeci-

men of liis proposed investigation, we

shall then be better able to decide ai

to its admissibility.—We agree with

him that it is wanted.

We have written to M. II. S. accord

ing to the address given in his last, but

to prevent mistakes, have directed the

letter to remain at the post office till

called for.

We are obliged to N. II. for his

friendly hints and admonitions; but

must, in justice to ourselves, observe,

that owing to an accidentalcircumstaoce,

the article containing the numerous

errata, of which he chiefly complains,

was not revised by us in its printed

state before publication.

I . .1. I', chuckles at what after all

was but a sorry imposture ; neither has

he hit the right nail on the head with

his wonderfur hammer, when he sup

poses that ice were the parties imposed

upon on the occasion.

Communications received from F.

M.—H. O.—H. C 1. — Aurum.—

J. M. N.—R. M.—E. F. G.—Thomas

Tayspill—John Barleycorn—I. M. B.

An Enquirer after knowledge—N. M.

M.—Paul Pry (Secundus)—T. D.—

Sencx—Olinthus—Mr. Harrison.

Communication! (post paid) to be addressed to

to the Editor, at the Publishers', KNIGHT

and LACEV, M, Paternoster Row, London.

Printed by D. Sidney. Northumberland Stmt

Strand.
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DESCRIPTION OP THE LITRAMETER

INVENTED BY PROFESSOR MARE,

OP THE UNIVERSITY OP PENNSYL

VANIA.

The name Litrameter, is derived

from the Greek litra, weight, and me

ter, measure ; and is given to an in

strument which professor Hare has

contrived for ascertaining specific gra

vities. The litrameter owes its efficien

cy to the principle, that when columns

of different liquids are elevated by the

same pressure, their heights must be

inversely as their gravities.

The first of the figures on the

preceding page is a representation of

this instrument.

Two glass tubes, of the size and

bore usually employed in barome

ters, are made to communicate inter

nally, with each other, and with a

gum elastic bag, G, by means of a

brass tube, and two sockets of the

same metal, into which they are se

verally inserted ; the brass tube ter

minates in a cock, to which the neck

of the bag is tied. Between the

cock and the glass tubes, there is a

tube at right angles to and opening

into, that which connects them. At

the lower end of this tube, a small

copper rod, R, enters through a

collar of leathers.

The tubes are placed vertically, in

grooves, against an upright strip of

wood, tenanted into a pedestal of the

same material. Parallel to one of

the grooves, in which the tubes are

situated, a strip of brass is fastened ;

and graduated, so that each de

gree may be about equal to i of

the whole height of the tubes.

The brass plate is long enoug to

admit of about 140 degrees. Close

to this scale, a vernier, v, is made to

slide, so that the divisions of the

scale are susceptible of sub-division

into tenths, and the whole height of

the tubes into about 2220 parts, or

degrees.

On the left of the tube there is

another strip of brass, with another

set of numbers, so situated as to

comprise two degrees of the scale

above mentioned, in one. Agree

ably to this enumeration, the height

of the tubes is, by the aid of a cor

respondent graduation on the ver

nier, divided into 11C0 parts or de

grees.

A small strip of sheet tin, k, it let

into a kerf in the wood, supporting

the tubes, in order to indicate the

commencement of the scale, and the

depth to which the orifices of the

tubes must extend. At distances

from this, of 1000 and 2000 part?,

(commensurate with those of the

scale) there are two other indices,

(T, T,) to the right hand tube. Let

a small vessel containing water, be

made to receive the lower end of the

• tube, by the side of which the scale is

situated ; and a similar vessel of any

other fluid, whose gravity is sought,

be made to receive the lower end uf

the other tube ; so that the end of

the one tube, may be covered by die

liquid in question, and the end of the

other tube by the water.

The bag being compressed, a

great part of the contained air is ex

pelled through the tubes, and rises

through the liquids in the tumblers.

When the bag is allowed to resume

its shape, the consequent rarefrac-

tion allows the liquids to rise into

the tubes, in obedience to the greater

pressure of the atmosphere without.

If the liquid to be essayed, be hea

vier than water, as for instance, let

it be concentrated sulphuric arid,

it should be raised a little above the

first index, at the distance of 1000

degrees from the common level of

the orifices of the tubes. The ves

sels holding the liquids, being then

removed, so that the result may be

uninfluenced by any inequality in

the height of the liquids, the column

of acid must be lowered, until its up

per surface coincide exactly with the

index of one thousand. Opposite

the surface of the column of water,

the two first numbers of specific

of the acid, will then be found ; and,

by duly adjusting and inspecting the

vernier, the third figure will be as

certained. The liquids should be at

the temperature of sixty.

If the liquid under examination be

lighter than water, ns in the case of

pure alcohol, it must be raised to

the upper index. The column of

water, measured by thescaleof 1000,

will then be found at SOO nearly ;

which shows that 1000 ports of al
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cohol, are in weight, equivalent to

800 parts of water—or, rn other

words, 800 is ascertained to be the

specific gravity of the alcohol.

The sliding1 rod and tube at I! .

between the cock and the glass tubes,

facilitates the adjustment to the in

dex of the column of liquid in the

right hand glass tube. When the

rod is pushed in as far as possible, it

causes a small leak, by which the air

enters ; and the columns of the

liquids, previously raised too high by

the bag, may be allowed to fall, till

the liquid which is to be assayed, is

near the index. Then, by pushing

the rod in, thcv maybe gradually low

ered, and adjusted to the proper

height with great accuracy.

A rod of this kind, graduated,

might answer the purpose of a ver

nier.

The bag of caoutchouc, may be

advantageously furnished with two

valves ; one opening from the tubes

into the bag, the other, from the bag

into the air.

But, upon tJie whole, Professor

Hare finds a syringe preferable; the

adjusting rod being included in the

rod of the piston, which is perforated

for its reception, and furnished with

a stuffing box, to render it air tight.

The plummet P, and the screws at

L, enable the operator to detect, and

rectify any deviation, in the instru

ment, from perpendicularity.

ELECTRICAL EXPERIMENTS.

The following experiments were

begun several years ago, when De-

luc'B column came first into notice,

and were performed on one of them,

formed of zinc, of the size of half an

inch square, alternated with gilt

paper ; this was connected with an

electrometer, such as is represented

by the second figure on our front

page. A, is the bottle with aside

neck, C, a divided screw head, pass

ing through a mettle plate fixed to

the side neck'; D, plate on the inner

end of the screw ; E, head of the

screw passing through a plate fixed

in the upper neck, from which a gold

leaf pendulum hangs ; F, a piece

of amber fixed on a short stick of

hard sealing wax, with a wooden

foot, and which, when excited by

rubbing is brought under G—two

pith balls hanging by a fine silk

thread, or, what is better, small disks

of platinum. The rest of the ap

paratus may be easily conceived.

The pendulum was connected with

the zinc, or positive end of the pile,

and the plate with the negative or

gilt paper end. The zinc end was

occasionally connected with a thun

der rod, insulated on the outside of

an upper window, but the difference

in the action of the column, was not

then much, except during a thunder

storm. This instrument is a real

electrometer, or measurer of the in

tensity of the electricity, and capa

ble of the greatest nicety, by divi

ding the head of the plate screw into

100 parts, which will, of course,

give the 100th part of the turn

of the screw ; it is, however,

not so sensible as the electroscope

after mentioned. In using it, I

brought the plate within the striking

distance of the pendulum, and then

numbered the strokes with a stop

watch ; I found my observations to

agree entirely with those "of Deluc,

as to the increased quantity in win

ter, beyond summer, from which he

draws this conclusion, that in the

latter period, electricity goes into

the earth, to stimulate vegetable

growth. The heats were, under the

same circumstances, 50, in winter, per

minute, and 5, in sumineV, as a maxi

mum ; the minimum in each season be

ing 5 andO, except, when in summer,

the connexion was formed with the ex

ternal air, ; in that case, on a thunder

cloud passing, it rose to 50 ; then ge

nerally sunk to nothing on its being

discharged ; but at any other time at

that season it never exceeded 5. But

the chief singularity, which has escap

ed M. Deluc, and oflier observers, is

the influence that the direction of the

wind has on electricity ; by innu

merable observations, I found that

when the west wind blew, though

accompanied with rain, the beats

were often ten times greater than

with an east wind, though accompa

nied with snow and frost ; I had

not, at that time, my hygrometer in

use, but I find the above confirmed

bv later experiments, on a different

plan. The faster the W. wind blows,

2*2



35(i ELECTRICAL EXPERIMENTS.

the more the electrometer is affected.

I also observed the clearest proof of

the current of electricity, from the

positive wire, and satisfied my mind

with regard to a point, of which I

had, till then, entertained consider

able doubts ; on applying the flame of

a candle to the negative wire, no ef

fect followed, (you will observe that

the electrometer, from its structure,

was insulated) but, applied to the

positive, the beats immediately

ceased. However, the electricity was

not destroyed, or carried off, but,

on the flame being taken away, in

creased with fresh vigour, and then

returned to its former action. I had

an opportunity of seeing this expe

riment performed on a great scale.

I was examining the electrometer

during a thunder storm, the beats were

M, and, on the thunder discharging

on a bouse, not many hundred feet

from the place where I was, the elec

tricity fell to 0, and it was a consider

able time before the action re-com

menced. The house where the

lightning broke, was comparatively

low, but rather insulated ; the cloud

came from the south west, and, what

is singular, there were several very

high vents of a distillery, to the

windward of the house, coming from

furnaces, and continually throwing

out smoke and flame from their tops ;

this saved the distillery, but made

the condensed electricity more apt to

discharge on the next prominent

object; this happened to be the

house in question, where a poor

young woman fell a sacrifice on the

occasion; but the danger would

have been incalculable had it struck

the distillery.

Having laid aside my column,

which had lost most of its power,

I had no farther opportunity of re

newing my experiments for some

time. I now conclude this part, by

answering some objections to the

conclusions, that I consider may be

drawn from them. It has been said

that the difference between the ef

fects of the east and west winds, may

be owing to the moisture imbibed in

passing over the German ocean ; but

I have since seen, from experiment,

that electricity will change from po

sitive to negative, mi vice versa,

by the change of the wind only,

though there may be no change in

the hygrometer; and when it shew*

only J grain of moisture in the

cubic foot of air. The S. W. wind,

though noted for its moisture,

is negative ; and the N. W. and N.

though exceeding dry, positive.

This seems to shew that the elec

trical current, is from E. to W. and

that the west wind heaps up the

electrified clouds, and is the source

of the increased electricity, and that

the current originates with the

sun. When I come to that part

which treats on the electricity of co

loured bodies, I expect to prove this.

I shall only add, that I have ob

served that spasmodic contractions,

both external and internal, are much

increased during the west wind ;

and sudden deaths during the east,

which seems to shew that electricity

is the real source ofmuscular motion,

as has been conjectured ; and ac

counts partly for the effect that the

state of the air has on diseases of

different kinds.

(To be continued.)

LARGE SELF REGULATING RB8BR-

VOIRPOR HYDROGEN USED IN THE

LABORATORY OP THE UNIVERSITY

OF PENNSYLVANIA.

The third figure on our front page

represents a self-regulating reser

voir, of large dimensions, which is

used as a repository for hydrogen

gas, at the Pennsylvania uuiversity.

It is not made of glass, as the smaller

reservoirs arc, but of lead. The outer

tank or vessel contains diluted sul

phuric acid ; and the inverted bell,

within it, some zinc, supported on a

tray of copper, suspended by wires,

of the same metal, from the neck of

the bell. The cock being open, when

the bell is lowered into the position in

which it is represented, the atmos

pheric air escapes, and the acid, en

tering the cavity of the bell, by its

reaction with the zinc, causes hy

drogen gas to be evolved rapidly.

As soon as the cork is closed, the

hydrogen expels the acid from the

cavity of the bell, and, consequently,

its reaction with the zinc is prevented,

until there be reason for drawing off

another portion of the gas. As soon
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as this is done, the acid re-enters the

cavity of the hell, and the evolution

of hydrogen is renewed, and conti

nued until again arrested, as in the

first instance, hy preventing its es

cape, and consequently causing it to

displace the acid from the interior of

the bell, within which the zinc is sus

pended.

This reservoir is attached to the

compound blowpipe, in order to fur

nish hydrogen; and may, of course,

be used in all experiments, requiring

a copious supply ofthat gas.

RE.NEX S IMPROVEMENT IN CAR

RIAGES.

Sir,—The obliging notice taken

of my communications to you upon

the subject of the best mode of con

necting the sway bar with the pole of

a four-wheeled carriage, has induced

me to call upon an artist to make a

drawing to explain my meaning more

distinctly and accurately, (which

I shall have pleasure in forwarding

to you as soon as it is prepared ;)

and the encouragement you have

given to the suggestion, leads me at

present to detail some experiments,

I have myself made, as to such mode

of draft, which may not be unworthy

of consideration.

I was induced, for the security and

comfort of a blessed relative, now

no more, to try the use of four horses

driven in the manner called a short

set, that is, with a coachman and a

postillion upon the foremost pair. I

found much difficulty, however, in

enabling each to work his horses to

advantage, which led to the mode of

harnessing already described ; name

ly, by passing a pin through the pole,

which received a loose ring attached

to the sway bar, which admitted the

ring to work up and down freely

within the space of four inches.

This certainly attached the sway bar

to the pole much more conveniently

than the usual hook, for the reasons

already described, and others I could

offer. But having lost one of my

horses, I was induced to drive a third

horse tandem in the same way, and

1 found it to answer extremely well.

The point of draft was not only

much less affected by the twists and

jirks of the pole, but with reference to

its position, was much more motion

less than when depending from a

hook, upon which it swayed to either

side incessantly, when not stiffened

by the pull of the leaders. The

hook and ring affords no support to

resist the alternate elevation and de

pression of the sway bar sideways,

but a ring operating upon a pin,

thickened at its inner side to the depth

of one inch (say), or made into two

parts with an intervening space of an

inch, resists this lateral movement,

and keeps the sway bar, although

loose and unconfined, yet steady.

The same effect is further attained

upon the principles of gravity, in

consequence of the weight being sus

pended underneath the substance

from which it hangs, and not sup

ported in a line with it, as each in

crement of descent is calculated to

Froduce such effect. But the mode

made use of to preserve the sway

bar in its station, having been a

short brace attached to the pole in the

rear, perforated in front with a hole

to receive the pin, it was kept in its

position by a French nut, which took

the pin, which was further retained

in its position by a linch pin. The

sway bar rested upon a substance, in

breadth three inches, which main

tained it in nearly an horizontal po

sition, or at least, greatly diminished

the giddiness of motion derived from

the hook.

The benevolence with which my

views have been considered, induces

me to mention a further experiment

I made, which was to have a light

shaft suspended to the pole, as I have

described, and resting in a saddle

upon the back of the leader, with the

usual gig harness, comprehending a

breaching, and in this little crib as

it were, my coachman worked a leader

with long reins, and although his

position was perfectly flexible to

cither side, as if he was in the usual

way unconfined, yet the use of the

breaching enabled the coachman to

use the bridle, and to back the car

riage with perfect safety and facility,

and gave an appearance of compact

ness to the team, very different from
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the straggling; mode of draft, which

the usual harness for three horses

presents.—Nor did I ever experience

the smallest interruption or derange

ment from this mode of draft whilst

I had occasion to continue it in use,

although I should still hope a more

prolonged use may greatly improve

the experiment I made.

Although vour candour is so much

disposed to give the best construction

to my imperfect statements, yet I

am almost afraid to suggest to their

honours, the coachmen of England,

what may seem to derogate from

their acknowledged skill and ability.

I beg leave, however, to submit to

them with great deference, that, if

the mode of draft I have described

were adopted by them, they would

find it particularly advantageous on

dark and dreary nights, with storms

of rain, hail, or snow, blowing in

their teeth. The leaders, with pos

tillions upon them, would face the

elements more readily, and the

draft being from the underneath part

of the pole, would effectually pre

vent the overset of the carriage.

A word, before concluding, to

post-masters. There is now no dif

ference of price between four post-

horses, and two chaises, (although I

remember when the first was Is. 8d.

and the last 2s.) and the consequence

is, that gentlemen travel in their car

riages often loaded before and be

hind with luggage beyond the pro

per exertions of a pair of horses to

draw. Now, this risk might be

avoided, if any well regulated power

of an intermediate kind were intro

duced into use, which might be done,

if a third horse were to be attached

to the pole of the carriage by a

moveable piece of iron work, com

prehending the pin, &c. which could

be made to fasten to the pole behind

the common hook, which could be

fastened to the pole in a strong

manner by a few coils of flexible

iron chain and a hook or buckle. One

postillion might drive the foremost

single horse with reins which he could

hold in his hands upon his saddle.

I have been driven in this way with

four horses in Germany, and I think

it would be a disgrace to the trade

and the nation, if our English pos

tillions (the best in the whole world)

could not do what is in customary use

in other countries. This I take upon

myself to say, for reasons too long to

trouble you with, that three horses

worked in this way would exert their

powers with less risk or fatigue,

than four horses worked as at pre

sent with two postillions, and long

traces.

I am, Sir,

Your obliged Servant,

Sbnbx.

P. S. I am utterly unacquainted

with mechanics, and in particular,

with the strength of iron, and having

myself constructed the mode of ap

plication of the perpendicular pin

undcrthe pole, to make the trialwith,

I have no doubt that an experienced

and intelligent coachmakcr would

construct iron work for such mode

ofsuspension, either fixed or move

able, better than I have done.

THE LIGHT OP THE MOON.

Sir,—In No. 160, of your va

luable Magazine, a correspondent

gives us a new theory to account for

the light of the moon, to which I

think the objections arc many and

great. Your correspondent's argu

ment against the old theory, appears

to me to rest upon the supposition,

that if the moon reflected the light

of the sun, she must of necessity be

a convex mirror. That this is by

no means necessary, may be proved

by analogy. If a stone ball (oue of

those, for instance, which are fre

quently placed upon the top of the

pillars of a gate,) be exposed to the

rays of the sun, one half of it will

be illuminated with a brilliancy

sometimes even dazzling, whilst the

other half will be in comparative

darkness. Now, this is precisely tn%

case with the moon. The stone

cannot be compared with a convex

mirror, therefore, why should Uie

moon, which is almost infinitely di

versified with mountains and valleys

over the whole of her visible sur

face, (as may be perceived with the

assistance of a telescope of moderate

magnifying power,) be compared

with one ?
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Hence it is manifest that, in the

same manner as the stone, the moon

may reflect the light (not the image)

of the s'ni, and yet by no means be

subject to the laws of convex mir

rors.

Thus fur with respect to your cor

respondent's argument against the

commonly received opinion. Let us

now proceed to his own theory.

He begins by supposing the moon

to hare an atmosphere. Now, this

is a point upnn which there hits been

much dispute among modern philo

sophers, but, nevertheless, ^most of

them agree that it' she has any it

must be rarer than the most peri'ect

vacuum which we on earth can form

by means of an air-pump.

Thus, to support his theory, he

must begin by proving that she pos

sesses an atmosphere ; next that the

. intense light of the sun will excite

Ir.s " two elastic fluids ;" and,

lastly, that his theory is more ra

tional and simple than that which

hail been commonly received by

the greatest philosophers of all na

tions.

I remain, Sir, .

Your obliged Servant,

H. C—LL.

Chigwell, Sept. 25th, 1826.

FRENCH IMPROVEMENT IN THE

MANUFACTURE OF GLASS.

We learn from the Annales if In

dustrie that a patent has been

granted in France to a M. Segnay,

for a new method of manufacturing

glass, without the use of free alkali.

The following is the process :—Take

Iff) parts of dried sulphate of soda,

656 parts of silica, and 34O parts of

lime, which has been exposed to the

air ; these ingredients must be mixed

with much exactness. The mixture,

in small balls, is to be cast- into

a pot, and the pot being covered up,

introduced into the furnace. As

goon as it is perceived that the

materials have sunk in the pot, more

of the same mixture must be put in,

until the pot is at last tilled with a

incited vitreous substance. A strong

fire must be continued inj order to

obtain a complete fusion in as little

time as possible. When the fumes

diminish, small portions must be

taken out at different times to as

certain whether the glass be suffi

ciently refined, which generally hap

pens in about 22 hours. Another

mode proposed, is to take 103 parts

of well-dried muriate of soda, 123

parts of silica, 92 parts of lime,

which has been exposed to the air,

well mixed together, and fused in the

way above described. In 16 hours

a good glass will be obtained, which

will be tit for use' for any purpose

that may be required. Other pro

portions are likewise assigned: 103

dried muriate of soda, 100 slaked

lime, 14O sand, from 50 to 200 chip-

pings of glass of the same quality ;

or, 100 dried sulphate of soda, 12

slaked lime, 19 powdered charcoal,

225 sand, from 50 to 203 broken

glass ; or 100 dried sulphate of soda,

'--';; slaked lime, 500 sand, SO to 200

broken glass.

PASTING MAPS UPON CLOTH.'

September 21, 1826*.

Sir,—In your very useful maga

zine for August, I rind a Subscri

ber wishes to know the best method

" of pasting large maps upon cloth,

so as to adhere to every part thereof

and be free from air-cockles." The

following one which I have pursued

with uniform success, is much at hig

service, (viz.) Strain the cloth or

canvas by tin tacks upon a drawing

board or floor, taking care that it

draws tight from the centre in every

direction. For this purpose, begin

with one tack in the middle of each

side, giving it a moderate strain

from the centre, then with an inter

val of about three inches and a' half,

add another tack to each side, and

proceed alternately till you reach

the corners, increasing the strain as

may be required. If it is coarse can.

vas, one more tack between every

two will be enough ; but, if Irish

cloth, two may be necessary. When

this is done, paste the map till it

luys dead flat without a cockle, then
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damp the cloth lightly with a half

squeezed sponge aud water, give the

uiap another pasting, and lay it down

upon the cloth, rub it hard with a

cloth folded thick, in one hand, and

a sheet of clean paper held in the

other, on the face of the map, to pre

vents its being injured. When it is

gone all over in this way, beginning

from the centre and working off to

the outside, let it remain three or

more days to dry, according to the

state of the air. If the map is in

sheets, and, as sometimes happens,

the corresponding parts of the roads,

rivers, &c. are not printed to an

swer each other in joining, it will be

necessary to stretch some more than

others by damping with a sponge

and water, and letting it nearly dry

before pasting.; Hoping I have been

sufficiently explicit without taking

up too much or your valuable room,

I remain, Sir,

Your obedient servant,

E. F, G.

MBASURING OP DISTANCES.

' Sir,—In No. 121, page 144 of

your useful magazine, I observe, that

W. II. B. has sent you (in answer to

an inquiry) • a method laid down

by Vauban as tolerably accurate,

for the purpose of measuring short

inaccessible distances, when proper

instruments cannot be had.' As this

method is fdrmed on a system of

right-angled triangles, and as a dif

ficulty may arise, to some, in forming

sufficiently correct squares or right-

angles in the practical part of the

work, I beg to lay before you another

method of obtaining the same, by the

forming of a trapezoid or an irregular

figure, as A, B, C, £. Suppose the

distance is required from the object

F to D, then, set out and afterwards

measure correctly Hie four sides ofthe

figure, and the diagonal, B E, and

let the two sides, A £, and B C, be

laid out in such a direction as to

concentre at the object F ; baring

laid down the same accurately, ac

cording to the dimensions you hare

taken,—then the point of interac

tion, made by the extension of the ,

two lines, A E, and B C, will be F,

the object whose distance is required,

and which can then be ascertained

by the use of the scale, and will also

be found tolerably correct;—care

should be taken, however, that the

base line, A B, be of such a length as

to give out a pretty definite inter

section.

I am. Sir,

Your obedient Servant,

II. W.

St. John's Place, Wakefield.
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R418ING COAI.8, ORBS, &C.

Sir,—I see in your interesting

Magazine, No. 133, a machine for

raising coals, ores, &c. A similar

subject engaged my attention, some

time ago, in consequence of seeing

the inconvenience experienced in

some parts of Devon and Corn

wall, (where water wheels are used

instead of steam engines,) by em

ploying the double bucket wheel ; if >

also, when a single bucket wheel is

used, in which case they apply »
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friction gripe, and lever, in order to nience, I adopted the following

facilitate tlie descent of the empty method:

bucket.—To remove this incouve-

 

A is a water wheel, which moves

in one direction. H, E, and €,

three bevelled wheels, stationary on

the perpendicular shaft, t t.—B is a

bevelled wheel, fixed on the axle of

the water-wheel, A. S is a bevelled

Sinion, fixed on the axle of the rope

arrel, e e.—n, is the end of a lever,

in which the axle, r, of the rope

barrel, e e, revolves, as shown in

fig. 2.

The rope barrel, e e, moves with

its axis parallel to the horizon, and

can be easily reversed by the lever,

n, by raising or depressing the

pinion, t, (which is stationary on the

axle, r,) in contact with one of the

bevelled wheels, H or E.

Your'*, &c.

Win. Tonkin,

Mine agent, Fowey,

Cornwall.

August 26th, 1S26.

MISCELLANEOUS HINTS.

I have often thought how much it

would contribute to the benefit of

society, if any proportion of men of

sense and observation, were_ to pub

lish the various ideas of improve

ment which must frequently suggest

themselves to minds of the least ex

perience, or proneness to examina

tion. The Mechanics' Magazine has

proved itself an excellent vehicle for

conveying such stray ideas to the

public; so I flatter myself, that

should any of the following series

of hints which I intend to publish,

be deemed worthy the notice of any

of your numerous readers, they will

be 'honoured with their investiga

tion and support.

It certainly is not usual for men to

give themselves much trouble, with

out some commensurate inducement
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of profit or reputation, neither of

which can be anticipated, from at

tending to trivial subjects. We

cannot expect many men tu imitate

Messrs. Day and Martin, who write

long advertisements in the papers,

merely because they are " ever anx

ious to prevent deception."

The comforts and conveniences of

life are made up of many things,

which, taken singly, may appear of

.111 unimportant and trivial nature ;

but as the Scotch say, " many littles

make a mickle ; " and he that adds

but one pebble to the tumulus, does

homage to the spirit to which it is

raised. But I must not occupy your

valuable pages with any further in

troduction to the trifles I venture

to lay before you.

Increase of day-light in London.

In a city built of red brick, where

the immense consumption of coal

overloads the atmosphere with smoke

and showers of soot, which speedily

convert the ugly red into still worse

hues of deeper gloom and black ;

where, iu many parts devoted to im

portant business, the streets being

narrow, are still more smoky, black,

and gloomy, just where light is most

required ; and in a climate too where,

except in very extraordinary sea

sons, we have hut little familiarity

with the rays of the sun ;—that in

such a city, in such a climate, and

in the present age, the inhabitants

should go on with their black light-

absorbing walls ; groping their way

in the dark at mid-day, when a little

lime and size is to be had fur love or

money, must surely be very sur

prising to any person who gives him

self the trouble to think at all on the

matter !

In every town in Spain, where a

white wall would not be so much

soiled in a thousand years, as in

London in one mouth, every house

is unnecessarily white-washed once

a year. In Italy, many of the hand

somest buildings are stuccoed and

white-washed ; and so are the entire

cities ofNaples, Facnza, Imola, Forli,

&c.—But whether of stone or brick,

every house is white outside ; a red

house seeming as fitting and pictu

resque to an Italian, as the stems of

trees painted blue and red, in a cock-

rfey Dutch garden. In Spain and

Italy they have plenty of light, with

out encouraging the reflection of it

from the walls ; but here, in London

at least, there certainly is none to

spare. Were every house white

washed once a year, or every two

years, what a very great and bene

ficial increase of light would be pro

duced!—And that the effect might

be greatest when most required, the

operation might be performed in Oc

tober.

I have heard it objected, that it is

not classical or regular to white

wash brick walls. Is there, then,

something so very architectural and

classical in our lines of common

brick houses, hideously black and

filthy to boot ? Let these objectors

look at some new building construct

ed of white bricks,—let them ob

serve most of the new churches, the

Duke of Norfolk's house in St.

James's Square, and several others

of the same description, and then

decide whether they do not look in

finitely better, though not stuccoed,

than if they were of the most flaming

red, or even of the much admired

British black! Talk of taste in

deed ! Who can witness with anyfpa-

tience, the stupid, tasteless, and ex

pensive operation, called " point

ing!" A huge apparatus of scaf

folding erected for the purpose of

painting a house red, and drawing

delicate white lines around each

brick ! very like the " taste " of our

ancestors, who painted their bodies

blue ; and that of modern citizens,

who so admire the sooty features of

our public buildings, that they say

" it makes them look quite venera

ble." But I should think that, even

in a min, there is no occasion for

loot. A venerable old man or wo

man, clean and silvery, would not

surely be improved by blackening

them into a chimney sweep or cinder

sifter! Lookat that huge lump ofcoal,

St. Paul's, see how afl its beautiful

architectural lines and proportions

arc confused, lost, or reversed, by the

false shades of the " venerable "

soot, laid on in regular irregularity,

by the capricious pencil of the wind !

Where there would have been a
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shade, is a white streak—where, on

a prominent part, there would hare

been a light—it is completely black.

The apparent size also of the build

ing is very much diminished by being

so black, which is well known tu

make all objects appear less. I

would really recommend the gentle

men who so much admire black walls

and columns, to convert to their doc

trine the owners of the new build

ings in the Regent's Park, but above

all, to gain over the pope and the

Italians to their taste ; by so doing,

they may obtain an order for a suffi

cient quantity of the best Day and

Martin's, to beautify St. Peter's, the

Pantheon, the Cathedral of Milan,

and all the other poor white edifices

of Italy. Any how, if our houses

and churches at home are to be

black, it were better that they should

be so uniformly and regularly, to

effect which, what could be better

than the said " Day and Martin's

real japan I" But to conclude ; se

riously, I earnestly submit to the

public the advantages which would

result from giving to the whole of

London, a clean, bright, and reflect

ing surface. Without white-wash

ing, Regent Street will soon become

as black as the Strand or Cornhill,

and with its whiteness, its most ex

hilarating feature will disappear.

Imagine for a moment, that beau

tiful street to be constructed of

sooty brick,—what a sad difference

would it not produce! Nevertheless,

there would still be some architec

ture, and good architecture in it,

of which we have not a tittle to con

sole us, in the sooty brick walls with

holes in them tor " windows,"

throughout the rest of London.

In order to perform that tasteful

and microscopic operation, called

" pointing," we see that a complete

set up of scaffolding is required ; but

I opine that, to white-wash any house

or edifice, no such trouble and ex

pense would be required, as it might

be done from boxes, moved up and

down by pullies from the top.

White-wash, if properly made,

with a due proportion of animal ge

latine, (size,) is impervious to water,

and a great preservative to bricks,

as well as to the soft lime-stones and

sand-stones, of which most of the

London edifices are constructed.

The recently renovated parts of

Westminster Abbey, are executed

with soft Bath-stone, which decom

poses, and crumbles away, as soon

as pure chalk. But the pretty lace-

work carvings, will last out the pre

sent generation, which is, I suppose,

all the renovators have in view—ex

cept, perhaps, the legacy of another

good job to their near descendants.

As, however, it would be an outrage

to certain tastes, merely to hint at

white-washing Westminster Abbey,

I think I can shew, in the succeeding

article, that the cheese-like limestone

of which it is constructed, may be ren

dered as durable as marble, by satu

rating it with whale, or any other

oil.

A building might receive fifteen

or twenty white-washings, before it

would be necessary to scrape off the

accumulated coats ; so that a house

white-washed every two years, would

not require scraping for at least

twenty or thirty years. With re

gard to the lines of a different shade,

to represent or indicate the joinings

of the stones or bricks, they may be

drawn according to. fancy, as we

now see tlicm in houses covered with

Roman cement. The "pointing"

fanciers also, might still indulge in

their miminy piminy performance

around each brick, only in a white

ground instead of a red. But should

pure white be quite intolerable,

any tinge of yellow may be obtained

with a little ocre, to anticipate the

darling smoke.

There is an act of Parliament,

which was brought forward by Mr.

M. A. Taylor, to compel the owners

of steam-engines, forges, breweries,

&c. to construct their chimneys so as

to consume the smoke. It was fully

proved, that this can be effected with

very little cost and trouble, yet not

one of the thousands of huge vol

cano-like chimneys, which day and

night vomit forth torrents of smoke,

or rather soot, has been reformed

" as the act directs." According to

our precious system, having no pub

lic prosecutor, " what is every bo

dy's business, is nobody's busi

ness ; " and it is no agreeable busi
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iioss for an individual to brings an

action against one of the soot-ma

kers, which might cost him 5001. !

Except it be iu the cause of bigotry,

stultification, and persecution, we

seldom find our worthy countrymen

associate and expend their money to

enforce the enactments of the ho

nourable house, or to give effect to

the Dodonian dicta of our venerable

judges, called common law. To

form any idea of the advantages

which would result from the proper

enforcement of Mr. M. A. Taylor's

act, it would be well to cast our eyes

upwards in the neighbourhood of

any great brewery, or take a boat at

Battersea Bridge, and descend the

river to Greenwich, in which trip

we may behold some hundred mon

strous chimneys, each pouring forth

enough soot to blacken seven hun

dred cities.

Hint the Second.

Roman cement when exposed to

the action of the air and rain, ab

sorbs water in such quantity, as to

be penetrated quite through. De

composition is assisted in the shade,

by green mouldy vegetations, and

still more mischief is done by the ab

sorbed water expanding 'with the

frost. Let any person observe the

side of a cement-covered house, after

it has been exposed to the rain, they

will find that it will take some days

of fine weather to extract the wa

ter, and restore it to the same colour

with the sheltered part.

We have numerous examples in

nature, of animal gelatinous matter,

forming in combination with alumi

nous, calcareous earths, and even

siliceous sands, substances so hard

and compact, as to strike fire with

steel. In some lumacular lime

stones it is very easy to distinguish

the parts which have received the

animal matter of the shell-fish, from

their superior hardness, and an

agatized trunslucid appearance. 1

do not pretend that, by any artificial

means, we can make agate or flint,

but I have observed such a tendency

in all earths to aglomerate and har

den, in all earths that have been sa

turated with animal gelatine, or with

oils, as I think might, in many cases,

be turned to good account.

I would recommend all plastered

walls, to be washed over with linseed

or whale oil, when at their greatest

point of dryness, in fine weather. If

size were to be added to the water

in laying on the cement, its hardness

and durability would be very much

increased. Roman cement, mixed

up with oil, without water, becomes

as hard and compact as marble. But

to lay it on in the usual way, and

when perfectly dry to saturate it

with oil or size, will be quite suffi

cient.

I have reason to believe, that in

default of stone or bricks, artificial

stones of sufficient solidity, might be

substituted by applying animal ge

latine, or oil, to earths submitted to

strong pressure in cast-iron moulds.

Chalk, also, cut into regular shapes,

and saturated with these substances,

or with coal-tar, will become suffi

ciently hard to answer every pur-

Sose of building. If the latter fluid

e used, it will moreover ensure that

" venerable " sable hue treated of in

the preceding hint. Any kind of

mortar may be rendered very hard

and durable, by these means, and

furnish an excellent arched coping

for a wall.

It would be superfluous for me to

do more than to hint at the various

processes, by which what we call ani

mal and vegetable matter, assumes

other modes of gaseous, mineral, or

fluid existence. With reference to

the present subject, let any one con

template the exposed side of a chalk-

hill, with the regular strata of flints

between those of chalk ; evidently

the result of an accumulation upon a

consolidated bed of chalk of gelati

nous molusce, and other animals

with which the ocean abounds, which

were suddenly covered over by a

new layer of cretaceous matter.

Every body has seen agatized trees,

some beautiful specimens of which

are in the British Museum.

There is reason to bclicTe from

analogy, that their silicification was

promoted by their having been sud

denly placed in certain circum

stances, while their vegetable juices
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were entire and undecomposed, by

which a particular kind of transmu

tation was produced, varying from

the more general one which so amply

provides us with fuel. The bonea

of animals, as well as shells, reduced

to a fossil state, from the phosphate,

are converted into carbonate of lime.

Fowls fed entirely on oats, which

contain much silicia, nevertheless

produce plenty of lime to form their

bones, egg-shells, and other calca

reous secretions. Eggs have been

found under the ruins of the palace

of the Csesars on mount Palatine,

completely converted into agate; and

a similar transmutation was found to

have taken place in the interior of

certain earthen pipes conducting

from that palace to the Cloaca maxi

ma, of which beautiful agate rings

or bracelets have been constructed.

In that curious specimen, a Ouada-

loupe negress imbedded in solidified

sand, that portion of the mass

nearest the bones, is considerably

harder and more compact than the

rest, which is evidently occasioned by

the greater quantity of animal mat

ter it contains. Of an analogous

but far more interesting descrip

tion, is the beautiful cast from the

bust of a young woman, preserved

in the museum at Naples. In

the eruption of mount Vesuvius,

when Pliny the elder lost his life,

the towns of Herculanium and

Pompeii were overwhelmed by a

flood of water from the volcano,

mixed with a prodigious quantity of

pumice stone, and other volcanic

matter, for the greater part as fine

as sand, which found its way into

the cellars, and unluckily even into

the amphora of wine,* which, ac

cording to the present custom in

Italy, was protected from the air by

a little oil on the top. As might

be expected from the nature of the

materials, the minutest portions ofthe

alluvia found their way to the bottom,

and in this mass of pumice sand, if

I may so call it, and detritus of

scoriie, a young- woman, apparently

flying from the danger, was over-

* Large stono bodies, containing

about live gallons.

whelmed, and her skeleton was found,

in 1792, laving pn|its face, with a

bunch of keys in the right hand.

The mass of aluminous and silicious

particles immediately under her be-

coming saturated with the humours

of her decomposing body, became as

hard as limestone, and had the dis

covery been made by any other, than

the ignorant peasants at that time

employed, and who broke every thing

to pieces in search of gold and trin

kets, there is little doubt but a com

plete mould of her entire body

might have been obtained. As it was,

nothing but the bust from the chin

to the waist, was preserved—and a

most beautiful bust it is—not q.uite

so much developed, but every bit as

perfect as that of the Venus di

Medici. The impression of a thin

shift, or tunic, I suppose I must call

it, with the hem across the lower

part of the breasts, is perfectly im

pressed, and, if I remember right,

part of the tissue itself adheres to

the mould, from which a plaster cast

has been taken and placed beside it.

In a public walk at Naples, the

ground of which is principally com

posed of broken tuffa, containing

alumine and silex, a few drops of oil

have occasionally fallen from the

lumps, or been spilt by the lamp

lighters. This small quantity of oil

occasioned so great an induration,

and the garden being regularly

swept, iu process of time, little

hemispherical hillocks were formed

under each lamp, of such consistency

as to resist the spade and pickaxe.

Some of them, quite hard enough for

building, I saw taken out, like corns

as it were, by digging around and

under them.

About a year ago I poured a

quantity of coal tar upon a heap of

road scrapings, which, when removed

M\ months after, was much harder

than a mass of solid chalk. A walk

made of gravel and road scrapings,

to which I also applied coal tar, be

came as hard as a rock.

In No.ia 1 of the Mechanics' Maga

zine, I have presumed to offer some

observations on the excellent lec

tures of Mr. William Allan, at Guy's

hospital, iu which he so well and phi

losophically alludes to the incessant
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and universal transmutations of mat

ter. I will venture to hope that the

foregoing little remarks of mine

may, by your indulgent readers, be

taken for humble and familiar illus

trations of some of the facts Mr.

Allan adverts to.

What treasures of useful know

ledge would rapidly be brought forth

to improve the moral and physical

condition of mankind, were not those

on whose education most time and

money are expended, chained down

for years, almost exclusively to the

parrot-like acquirement of mere

words and sounds, in which any

" learned doctor" would be beaten

hollow by a resuscitated Roman or

Greek infant of seven years old !

The polish and the ornaments are

mistaken for the foundation of the

structure itself. Your collegian will

for years bewilder his poor head with

abstract qualities, without any sub

stance to support them,—as white

ness without a white body—motion

without matter, which is its essence I

Happily for mankind, although

the present generation still behold

the bewigged and belawned buffoons

of universities and colleges enacting

discussions on the nature of the

light of mount Tabor, on the ac

cent of a Greek word, and stupifying

themselves and hearers with insane

metaphysical jargon, — thanks to

Mechanics' Magazines, Mechanics'

institutions and lectures, the more

worthy and useful members of the

community are beginning to study

things of real existence and utility,

and are learning the best possible

means of benefiting themselves by

contributing to the felicity of their

fellow-creatures. Thus will they

soon discover the fundamental prin

ciples upon which the improvement

and happiness of society depend.

For instead of reasoning on phan

toms, reality is beginning to be the

basis of their inquiry ; and the mind,

resting on that solid foundation, may

accumulate an extent of science, of

which at present we can form no

idea. Sentiments of the noblest de

light must accompany every addi

tion to such knowledge—knowledge

of realities and facts, which can only

be obtained by the free unrestrained

operations of thought, with no other

guides than sagacity and experience.

I fear I shall be accused of ex

tending this article to an unreason

able length, of travelling far " out

of the record," as the lawyers have

it, and of giving " great cry but

-little wool." I began by recomend-

ing houses to he white-washed and

daubed with oil or size, and I now

find myself .talking- about mounts

Vesuvius and Palatine, the Venuj

di Medici, ladies' tunics, feeding

hens, gravel walks, and mount

Tabor!—However, it may be my

luck, for some kind people to find a

matter or so of consequence in these

hasty ideas, although so clumsily put

together. Should such be the case

with any of your readers, I flatter

myself that, having the necessary

leisure, they will condescend to ex

amine into fheir correctness and

utility, and finding them worthy of

it, give them notice and support

I am, Sir,

Your obedient, humble Servant,

F.M.

25lh Sept. 1826.

(To be continued.)

VULGAR PRACTTON8.

Selections from Answers by Cor

respondents to the questions pro

posed in Vulgar Fractions.

By J. S.—M. L. M. Institution.

Question III.—Reduce a to its

lowest terms bv a commoneasure.

1st.— s&vo'sofi

885

] 35)825(6

810

2nd.

15)1S5(9

136

15)825(55 new numerator.

75

75
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3rd. 15)960(64 new denom.

90

60

60

8*5

960

55 55

Question VI.—Reducers to its

lowest terms by a common measure.

1st. 5134)3012(1

6184

883)5184(6

4968

216)898(3

648

1SO)21G(1

180

36)180(5

180

2nd. 36)5184(144 new num.

36

1.58

144

144

144

3rd, 36)6012(167 new denom.

36

241

216

252

252

JV.fi. J. S.'s answers to the other

questions are also perfectly correct,

and carefully worked.

By Mr. W. G. Pearson, 2, Essex

Street, Gravel Lane.

Question II.—Reduce S?« to its

lowest terms.

1st. 192)576(3

570

Thus we find 193 to be the lowest

common measure required.

192)192(1 thog 1 192
576 3 576

Ans<

Question V.—Reduce

lowest terms.

First 176)547(3

fits

to its

19)176(9

171

5J19(3

16

4)5(1

4

Thus we find 1 to be the common

measure required ; the fraction ]jj is

already in its lowest terms

N. B. All Mr. Pearson's solutions

are correct, except the Cth, where,

by a slight inadvertency in the com

mencement of the operation for find

ing the common measure, he puts

6182 instead of 6184 ; on which ac

count, the answer given is -J5JJ in

stead of jj|.

Question III.

By Mr. W. Stert, 18, Old Bur,

lington Street.

8*5)900(1

825

135)885(6

810

15)135(9

135

15)825(55 ,. 55 825 „
— thus — ADsr

I 960 64 64 96O

Question V.

176)547(3

19)176(9

171

5)19(3

15
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4)5(1

1)4(1

■i

176.

thutrr: i» the answer required.

N. B. In Mr. Stert's answer to

the 6th question, and in the 3rd line

of the division for the common mea

sure, he has US instead of 216,

wherefore the common measure is

4 instead of 36 ; and he therefore

had to reduce the fractions at more

than " one work." All his other an

swers arc perfectly correct.

By Mr. Robert Jones, 1, JVoburn

Buildings, Tavistock Square,

Question I.—Reduce jt„ to its

lowest terms by a common measure.

144)240)1

144

96)144)1

96

43)96(4

96

, ,.176/176

Common measure. 1—v.-T? tlf

Consequently it is in its lowest terms.

N. B. Mr. Jones's auswer to the

1st question is not correct, on ac

count of his having taken 567 for

the denominator, instead of 576 ;

wherefore, instead of having- the nu

merator (192) go exactly three times

at the first division, he has made a

long sum of it. He, however, by

good luck, has got the same common

measure, but then he has divided 567

again by it, instead of 576 ; where

fore his answer is gj instead of ».

His answer to the third question is

correct, but not very neat ; in the

latter end of the division, he has

15)135(8 ..

120 j C 15)135(9

—— > instead of ■} 135

15)1^1 I <•

15 J (See Mr. Stert's ans.)

His answer to the sixth question

is incorrect from the same reason as

that of Mr. Pearson. H. O.

(Formerly, 1 and 2 make 3.)

Com. mea. 48)144(3 3 _ 144

240 5 5 240

Question IV.—Reduce 733 to its

lowest terms by a common measure.

1344)1536(1

1344

192)1344(7

1344

Com. measure. 1 92 )1344( 7 _ 7 _1344

1536 8 8 1536

Question V.—Reduce s? to its

lowest terms by a common measure.

l7o)547(3

528

19)176(9

171

5)19(3

4)50

+

1)4(4

4

NOTICES

TO CORRESPONDENTS.

Opinions on the Case submitted in

our last, have been received from W.

C—N. H.—A.—Mr. Meynard (whose

former communication never reached

us)—Zelid-and Q. Q.

In our next, we shall give the com

mencement of, what we believe is mucli

wanted, a Treatise on Perspective, as

applicable to the correct delineation

of machinery.

Samaht Keah guesses rightly : his

Enquiry in our next.

Communications received from Mr.

Loudon—E. W.-B. West—B.—J. M.

N.—H. II.—Mr. Hums—P. K.—Delos

—J. Bromarch—and Mr. Allen.

Communications (poit p»id) to be addressed to

the Editor, at the Publishers', KNIGHT and

LACKV. 5S, Paternoster Row, London.

Printed by D. Sidney. Northumberland Str

Strand
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CHIMNEY .SWEEPING MACHINE!.

Sir,—The inclosed attempt at ma

chines to supersede the necessity

of employing boys to sweep chim

neys are at your service, if you

think they are likely to succeed ; at

all events, they may, amongst your

numerous readers, suggest some plan

of more practical utility.

T. B.

Sun Tavern Fields, St. George's, Eait.

Detcription.

Fig. 1. The four lines, a, a, a, a,

represent the four corners of the

chimney ; B, is a perpendicular rod ;

C, a fan or wing, of which there are

two on each side of a chimney, one

sliding over the other in the same

manner .is a fan opens. The inner fan

has a nut, D, which passes through

the groove, E, in the outside fan, and

which connects them together, and

allows them to expand in proportion

to the width of the chimney, as in

figure 2nd, where the fans are ex

panded ; these fans arc fastened to

the upright rod by a' hinge at F ;

G G, are small rods extending from

the upright rod to the corners of the

chimney ; they are hinged on the

weight, H, which slides freely up and

down the rod, B, and these small

rods. G, G, are so fastened to the

corners of the fans they pass through,

that they allow the fans to expand,

but to slide in and out.

Now, if the chimney should in

crease in width, the weight, H, im

mediately descends, the rods G G, ex

tend, and the fans extend in propor-

i i - 1 1 . by which means every inequality

of the chimney is provided for. Again,

the ends of the rods being always pa

rallel with the corners of the fans

above, preserve the machine always

perpendicular to the direction of the

chimney. I, I, I, I, are small wheels

attached to the ends of the rods and

the corners of the fans, to facilitate

the passage up and down ; K, is a

brush fixed to the top df the upright

rod, to clear the chimney-pot

Fig. 3, is <v square machine, con

sisting of two flat boards or frames

on each square, which extend them

selves by means of a groove and rim,

in the same manner as that described

before.

The corners are extended by the

rods, B, B, B, B, which arc hinged

on the sliding weight, C ; the

rods, D, D, D, D, below, are the

same length as those above, and arc

fastened to the upright rod by hinges,

K. £ ; this, of course, acts on the

same principle as the former one, and

has wheels at each corner, as shewn

in the figure.

The second,* figure 3, exhibits a

view of the interior of fig. 3.J

Fig. 4, is a machine similar to the

frames of two umbrellas, one in

verted over the other on the same

rod ; the lower frame is fixed to the

rod as at E, the upper one is fixed to

a sliding tube as at A, which is con

nected by two wires to the lower

weight and tube, B ; this tube has the

square, C, round it, having pins

projecting from the sides of the

square, to keep the rods equidistant,

and likewise to keep them in a square

position to the chimney.

The rods are connected together

at the parts they cross, as at D, by

rings or pins forming a loose joint.

If a line were passed through a pulley

above the sliding tube, A, the ope

rator might, by pulling the line, re

lieve the machine in descending, and

this line applies to all the machines.

COMPARATIVE PROPORTIONS OP

STEAM ENGINES.

Sir,—Your correspondent who has

stated, at p. 293, the diameters of the

cylinders, and lengths of stroke of

three steam engines of 70 horse

power, lately made for steam vessels

by Messrs. Boul(on and Watt, Mr.

Maudsley, and Mr. Fawcet, has

omitted to mention the number of

strokes which the different engines

are intended to make per minute ;

this is an essential particular for any

computation on the power which an

engine can exert ; for other circum

stances being similar, the powers of

steam-engines will be proportionate

to the quantity of steam expended

by the« in a given time ; so that a

smaller cylinder, whose piston moves

quicker than that of a larger one,

m.-iv exert a greater power.

The proportions originally esta

blished by Mr. Watt, for the eylin
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ders of his engines of different

powers, arc such as to allow 33" 1

cubic feet of steam per minute, to

produce each horse power.

For instance, his 40 horse engine

had a cylinder 31£ inches diameter,

and the piston made 17j double

strokes per minute, of 7 feet each,

so that it passed through 215 feet

per minute. The area of a circle,

31^ inches in diameter, is779squaro

inches, or 5-41 square feet, which,

multiplied by 215, gives 1325 cubic

feet of steam expended per minute,

by the motion of the piston, without

making any allowance for the extra

quantity expended by waste of

coudcusation, or leakage. This is

at the rate of 33*1 cubic feet per mi

nute for each horse power.

Again, his 20 horse engine had a

cylinder 23} inches diameter, its pis

ton made 21 J strokes per minute, of

5 feet long ; or it moved 215 feet

per minute ; the expenditure of

steam was C82 cubic feet per minute,

or equal to 33-1 cubic feet per mi

nute for each horse power.

This allowance has been followed

ever since by Messrs. Boulton and

Watt in their large engines for ma

nufactories, though they have, in

many cases, reduced the lengths of

the strokes, and enlarged the diame

ter of the cylinders ; for instance,

their modern 40 horse engine has a

cylinder of 32J inches diameter, and

the piston makes 19 double strokes

per minute, of six feet each, or it

moves 228 feet per minute, which is

an expenditure of 1301 cubic feet of

steam per minute, or a little less

than Mr. Watt's old engine, though

the cylinder of the latter is smallest.

If 33 cubic feet per minute is al

lowed for each horse power, then the

effective pressure upon each square

inch of the piston, will be 6-944

pounds per square inch, without any

deduction for friction or imperfect

exhaustion. The following rule is

adapted to this proportion.

Tofind the power of a steam en

gine on Mr. Watts principle in

horsepower.*

Hule.—Multiply the square of the

• A. horse power is that exertion of

moving force which, besides overcom-

diameter of the cylinder in inches,

by the motion of the piston in feet

per minute, and divide the product

by 6050 ; the quotient is the power

of the engine in horse power.t

Example.—Cylinder 23£ inches

diameter, squared = 5G4 circular in

ches area, x 215 feet motion per mi

nute, = 121,260 cylindrical inch feet

of steam expended per minute, •+.

G0.5O = 20 horse power.

The calculation may be conveni

ently performed by the two lines

marked C and D upon a sliding rule,

when the slider is set in the follow

ing manner :—

Sliding" (~ c fc** P" ml"- Hone power of Eng.

Rule. LD 2-*° '. Diam. of cylln. latli

The above may be depended upon

as an authentic rule for Mr. Watt's

engines on shore. It should be ob

served, that a properly constructed

engine, with a sufficient boiler, is

capable of exerting full half as much

more as its nominal power ; so that

a 40 horse engine, with a suitable

increase of fuel, is able to do the work

of 00 horse power, or a 20 horse en

gine can exert SOhorse power. In this

respect, the old engines, such as were

constructed by Mr. Watt himself,

are greatly preferable to their dc-

cendants of the present day, which

in performing their evolutions with

a more quiet motion, have lost much

of the activity of their noisy pro

genitors.

In steam-vessels, it would be use

less to load the vessel with any more

weight of engines than are actually

employed, and hence it is the uni rersal

practice to urge the engines on board

ingall friction, will raise 33,000 pounds

weight one foot high per minute; or

any smaller weight a proportionally!)

greater height in the same time.

t The divisor, 6050, is the number of

cylindrical inch feet (i. e. small cylin

ders one inch diameter, and one foot

long) that are contained in S3 cubic

feet ; for a square foot contains 18S°346

circular inches X 33 = 6050-42.

J The number 246, which is used as

a gauge point on the line D, of the slid

ing rule, is the square root of nearly

ten times 6050 or 60,516; or the num

ber 77-78 which u the square root of

6050, may used for the gauge points, and

will give the same result as 246.

2 b 2
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vessels to their very utmost power,

the throttle valve being always kept

fully open, when the vessel is under

weigh ; and us such engines hare an

unlimited command of cold water for

condensation, they may be consi

dered as always exerting half as

much more power as they are rated

at, or that two forty horse engines

always exert 120 horse power ; two

fifties 150 horse power ; two sixties

180 horse power ; and two seventies

210 horse power. The best steam

boat engines even exceed this pro

portion considerably'

If your correspondent can state

with certainty, the number of strokes

each of the seventy horse engines is

intended to make, the diameters of

their paddle-wheels, the length and

breadth of those paddles, their num

ber, how much they dip into the water,

and the dimensions and draft of wa

ter of the vessels, their names, the

services they arc employed in, the

speed with which they move through

still water, and any other particu

lars, it would be very useful and in

teresting- to many of your readers.

I am, Kir,

Your's, &c.

X.'

P. S. I have been told that Mr.

Maudsley's cylinders are 46J inches,

but your correspondent says 47.

ECONOMICAL METHOD OF KEEPING

HORSES,

tty Henry Sully, M. D.

Sir,—If the following description

is considered as of use to any of

your numerous Readers, I beg it

may be inserted in your Mechanics'

Magazine, as the best mode I can de

vise of diffusing, most extensively, a

plan I am daily requested to describe,

and which, for above 17 years, I have

invariably followed with, a success

that most of my neighbours have

witnessed, and, as a thorough good

chaffcutter and corn bruiser arc

matters of high importance, we may

be favoured with improvements which

some of your correspondents have

instituted.

I am. Sir,

Your obedient Servant,

' HBNRY SULLY, M, D.

When the scarcity of horse pro

vender renders it so expensive, as it

is likely to prove the ensuing winter,

one cannot do a greater service to

his countrymen than by pointing out

to them, a plan by which their expen

ses may not only be lessened, but

their cattle kept in better condition.

Having received innumerable let

ters from gentlemen who keep

horses, requesting a description of

my plan of feeding, I shall save much

future trouble, both toothers as well

as myself, by laying my system be

fore the public. Having pursued the

plan above 17 years, I am enabled to

appreciate its full value, and, being

perfectly satisfied of its superior ex

cellence, I hope to continue the same

as long as I keep horses. Most

people who know me will allow, that

horses in my employ enjoy no sine

cure places, and few people can

boast of their cattle being in better

working condition, or more capable of

laborious undertakings, than mine.

The loft above my stable contains

the machinery for cutting chaff, and

grinding corn. From this loft each

horse has a tunnel of communication

with the manger below, and a tub

annexed tocac'.i tunnel in the luft for

mixing the ingredients composing

the provender. There should be no

rack in the stable, because this may

tempt the groom to fill it with hay,

and thus, by overloading the horse's

stomach, endanger his wind, to say

little of its expense and waste, for it

is a well known fact, that if a horse

has his rack constantly replenished

with hay, he consumes and spoils

upwards of 30 Ib. per day ; whereas in

chaff, his utmost allowance is 10 Ib.

in 24 hours. The manger with which

the tunnel communicates, should

have cross bars of firm oak placed at

the distance of 10 or l"-i inches from

each other, to prevent the horse from

wasting his provender in search of

the grain it contains, and this space

between the cross bars allou-s the

horse plenty of room to take his food.

The chaff cutter I make use of, is

manufactured by Mr. Wiluiott, a very

ingenious mechnnic, who resides

about five miles from 'Jr'aunton, on the

road to W'iveliscombc. He also pro

vides com bruisers upon the best
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construction, and any person keep

ing three or four horses, will save

the prime cost of his machinery the

first year of its trial, and the horses

themselves, thus fed, to use the lan

guage of horse keepers, will always

be above their work.

When the provender is thoroughly

mixed in the tub, previously weigh

ing out each ingredient, the mixture

should be given in small quantities at

a time, many times in a day, and, at

night, enough is thrown into the tun

nel, to last till the morning. This pro

cess will be found of very little trou

ble to the groom, who will only have

to go into the loft six or eight times

a day. As the component parts of

the provender are weighed out sepa

rately for each horse, we are certain

he has his just proportion, and I

have hereunto annexed my scale of

feeding, in four classes, for it some

times so happens, that some of the

ingredients cannot be procured, and,

at other times, that it may be bet

ter to substitute others ; but, what

ever grain is given, it should always

be bruised or coarsely ground, and

carefully weighed out, for by weight

alone is it possible to judge of the

quantity of farinaceous substances the

horse consumes, it being well-known

that a peck of oats varies from seven

to twelve pounds, consequently, if

the provender were mixed by mea

sure, there would be frequently an

uncertainty as to quantity. Wheat

varies from lb* to 12. Barley, from

13 to 10. Pease from 17 to 15.

Beans 17 to 15 per peck. And, as

wheat, beans, pease, barley, and

oats, are equally good, and a very

trifling difference in price, when their

specific gravity is taken into consi

deration,' I am equally indifferent

which grain I use, but I should al

ways select boiled or steamed pota

toes, for hard working horses, to be

a component ingredient, whenever

they can he procured.

As I call all ground or bruised

grain, of whatever description, fa

rina, so it will be distinguished in

the following

Scale.

Farina consisting ofbruised or ground

beans, pease, wheat, barley, or oats

Bran, fine or coarse pollard

Boiled or steamed potatoes, mashed

in a tub, with a wooden bruiser

Fresh grains -

Hay, cut into chaff - - -

Straw or reed in chaff - - . -

Malt dust, or ground oil cake

Salt

By the above scale it will be seen,

that each horse has his 30 lb. of Pro

vender in 24 hours, which, I main

tain, is full as much as any horse

ought to eat, and is more than some

can eat. The two ounces of salt will

be found an excellent stimulus to the

horse's stomach, and should, on no ac

count, be omitted. When a horse

returns from labour, perhaps the

groom will sec the propriety of feed

ing him from his tub more largely, in

order that he may be the sooner sa

tisfied, and lie down to take his rest.

Whenever oat straw can be pro

cured, it is generally preferred, and

some like to have it cut into chaff

without threshing out the oats, but

Class 1. Class 2. Class 3.

5 1b. 5 1b. 10 lb.

5 1b. 51b. _

(ilh.
 —

7 lb. 8 1b. 10 lb.

71b. 10 lb. 10 lb.

— 2 1b. —

2oz. 2oz. 2oz.

Class 4.

51b.

7 lb.

81b.

8 lb.

2 1b.

2oz.

this is a bad plan, for, in preparing

a quantity of this chaff, unequal pro

portions of oats will be found in

each lot, so that one horse will have

too large a portion whilst others

have less than they ought, although

the portions are accurately weighed.

The only certain method, then, is

to let the grain, of whatsoever de

scription, be weighed separately from

its straw, and the keeper of horses

will soon satisfy himself that his cat

tle arc in want of nothing in the feed

ing line. Many people object to

potatoes, and think them unfit for

working horses, but from many

years' experience I am enabled to re

commend, them as a constituent part
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of the SO lbs. and am convinced that

it is as wholesome and nutritious a

food as can be procured for labouring

horses, which are called upon

sudden emergencies to perform great

tasks, as has been abundantly proved

byMr.Curwen, M.P. who kept above

100 horses on potatoes and straw,

and always found that their labours

were conducted better on this than

any other food.—See Carmen's Agri

cultural Hints, published in 1809.

Henry Sully.

WiveHscombc,Somerset,Sept. 12, 1826.

ANSWER TO THE QUERY FROM ST.

PETERSBURG ON THE ROMAN CE

MENT CISTERN.

Let the water out, and stop up

the cracks, if any, with fresh cement.

Let the cistern remain empty, ex

posed to the sun and air at least a

week; then saturate its sides with

any kind of oil, or coal tar, a strong

animal extract. Suffer the cistern

to be well exposed to the sun for an

other week or two, then scour it

with sand and wood ashes, and let in

the water.

F. M.

MACHINE WANTED FOR COMPRF.S-

SING EARTH INTO BLOCKS.

Kir,—I have been a constant rea

der of your excellent Magazine from

its commencement, and I hope not

without having derived considerable

improvement from it. That it 1ms

done extensive service to the cause

in which it is engaged, is universally

allowed, and I hope it will long con

tinue to be equally useful and popu

lar.

The object of this communication

is, to direct the attention of sonic of

your readers, to the construction of

a small portable machine of cast

iron, for compressing earth into

blocks of different sizes and shapes,

for the purpose of building field-

walls, and for other agricultural and

horticultural purposes. In my En

cyclopedia of Agriculture, and also

in th» "^(bJ-'s Magazine, (No. 3,

page 353,) I have given some ac

count of Cointereaux"* method of

compressing earth by a stamping-

machine, not unlike a pile driver,

and I have referred to a cottage in

Mr. Gibbs's nursery, Bromptoo,

which is built of blocks of compres

sed loam, about three times the size

of common bricks, and laid in thin

clay as mortar. This building was

erected under the direction of M.

Cointereaux, a French architect, the

patentee of the invention in France,

and brought over at the expense of

the Board of Agriculture. Inde

pendently of cottage field-walli,

there are some particular purposes in

horticulture for which blocks of com

pressed earth would be highly use

ful, and therefore a machine that

would go in little bulk, and cost lit

tle, would be of great value to the

gardener. None could be more pow

erful than Bramah's press ; but, per

haps one sufficiently powerful, and

less expensive, could be constructed

by means of a system of compound

levers, after the manner of Ruth ven's

priuting-press. If some of your nu

merous readers would turn their at

tention to the subject, and commu

nicate the results to you, a proper

machine would soon be produced ;

and if at a moderate price, I have no

doubt it would soon be as common

in gentlcmcns gardens, as cast-iron

rollers. I shall be much gratified to

sec such a machine described and

figured in your pages, and shall then

request your permission to commu

nicate it to the readers of the Gar

dener" s Magazine ; a work which, it

is the object of my highest ambition

to render as useful' to gardening and

gardeners, as your's is to mechanical

science and mechanics.

I am, Sir,

Your obedient servant,

J. C. Loudon.

[We trust it will appear, that onr

esteemed contemporary has not ad

dressed himBclf in vain to the inven

tive faculties of the readers of the

Mechanics' Magaziue, but that they

will shew themselves as deserving

as proud of the hand of fellowship,

so courteously held out to them.

Few things can promote the general
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cause of knowledge more, than such

occasional references from the cul

tivators of one hranch to the cul

tivators of another; they tend not

only to the saving1 of much valuable

time, but bring at once the excel

lence which each clais has attained,

in its particular pursuit, to the aid

of all the rest ; and thus accelerate

greatly, their common progress to

perfection.—EDITOR.]

DRYING BY STEAM.

Sir,—Being about to erect a malt-

house, to wet 103 quarters of barley

weekly, I wish to ask your scientific

correspondents, if any of them are

aware that the drying process has

been attempted by steam ? If it has,

how it aBSwered? What would be

the probable cost of an apparatus

suitable for the above quantity, and

what may be calculated on as • the

comparative difference of expense,

or quality of the malt when perfected?

SAMAHT KBAH.

BAST LONDON MECHANICS' INSTI

TUTION.

We have been requested to insert

the following particulars concerning

the above institution :

It was first formed in June, 1823,

and its progress, hitherto, has been

unusually successful. Its success

has been owing entirely to the exer

tions of its members, for it has not

received any external pecuniary as

sistance. Notwithstanding1 this dis

advantage, classes have been formed

for French, mathematics, geography,

and the globes, arithmetic, and draw

ing. Lectures have been delivered

on astronomy, geography, chemistry,

mechanics, fee. &c. by J. Mitchell,

LL. D. Messrs. Partington, Fow

ler, Peche, and Children. Mr.

Lewthwaite is now delivering a

course of lectures on pneumatics, and

on Monday, Oct. 30, W. Stone, Esq.

of Deptford, will commence a course

of lectures on ship building. At the

first quarterly meeting, which is to

be held on the 25th inst. a highly in

teresting1 report is expectedfrom the

committee of management.

SPOTS ON THB SUN.

Sir,—I believe it is not generally

known that the spots on the sun's

surface may be distinctly seen

through any common telescope, du

ring the dull mornings at this season

of the year, when it appears of a red

colour, aud can be gazed at with a

tearless eye.

The spots now traversing the sun,

extend through a space of not less

than 3.50,000 miles, or one-eighth of

the whole circumference. Every

part of this vast range exhibits proofs

of violent action ; but, whether pro

duced by internal commotion or ex

ternal affection, it is difficult to solve.

It is remarkable that similar appear

ances have been exhibited for several

years, with scarcely any intermis

sion, though about a century ago,

one spot only was observed during

the space of seven years.

I am, Sir, &c.

B.

Tin; SUBMIT OF EUROPE.

For a long time, it has been a

point much in dispute among geo

graphers, whether Mont Blanc or

Mont Rosa, is the highest eminence

in Europe ; but it may now be con

sidered as finally determined in fa

vour of the former. Baron deZach, in

his " Correspondence Astronomique,

Gcographique," &c. a work but little

known in this country, gives the re

sults of seven trigonometrical mea

surements, made with great care, and

by very competent individuals, in

179G and 1821, taking the mean of

which, it appears that Mont Blanc, is

2462 toiscs (14,772 feet,) and Mont

Rosa 236Ctoises,( 14,190 feet) above

the levelofthe sea.—Difference, in fa

vour of the former, 96 toises, (576

feet.) " Thus," concludes Baron

Zach, " it is definitively established,

that Mont Blanc is the King of Eu

ropean mountains, but that, imme

diately after him, comes Mont

Rosa."

IMPROVEMENT IN PADDLE WHEELS.

Sir,—I beg an early insertion of

the following improvement in paddle
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wheels, in your very useful publica

tion, and hope some of your ingeni

ous correspondents will favour me

with their opinioDS upon the subject.

 

Description of the Drawing.

Fig. 1. a a a a, the wheel which

may be constructed of cast iron, or

of wood ; b b b b, a circular ring or

curb attached to the side of the ves

sel, and innerside of the caseing,

which covers the wheel, and pro

jecting about three inches ; c c, tiro

grooves cut in the above curb ; e f,

the paddle, which is of sheet iron ;

tie, and d f, small rods or bars of

iron, attached at e and /, to the pad

dle, and at d, to a longitudinal rod.

There are three sets of these quad-

rantal traces to each paddle. The lon

gitudinal rod to which the paddle bra

ces arc attached, projects three inches

on each side of the wheel, upon which

projecting part, a small wheel or

friction roller is fitted. When the

paddles are propelling, the friction

rollers are running upon the outer

side of the curb, the action of the

water pressing them in that direc

tion. When the rollers arrive at the

groove, they pass through it to the

inner side of the curb; and the pad

dle will then be perpendicular to the

radii of the wheel. The pivot of

the paddle at e, is attached to the

curb of the wheel, by an eye-bolt pas

sing through it, and secured by a

nut or key at the outer edge of the

curb.

Fig. 2, cxlubits a large view of the

paddle.

 

It is evident, upon the bare in

spection of these figures, that the

paddles may be made to stand in any

direction, by altering the shape of

the curb ; and also to fall and rise

at any required point, by giving the

grooves, through which the friction

rollers pass, any given direction.

The most advantageous position of

the paddies, in every point of their

rotary motion, can only be deter

mined by actual experiment.

Chatham, Sept. 16, JS*6. A. D.
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PRACTICAL PERSPECTIVE.

Sir,—Presuming to suggest that

a brief treatise on perspective, as

applicable to the correct delineation

of machinery, might be useful as well

as entertaining to many of your rea

ders, I venture to offer you the

following commencement of nucli a

work, which, should it meet with

your approbation, I propose to con

tinue and conclude in as summary a

manner, and in as small a space u

the subject will admit of; and as

most explanatory of my ideas, I shall

call it Practical Perspective.

 

Introduction.

Perspective is the art of delinea

ting an object, as it would appear to

the eye at a given distance ; to effect

this purpose, the mathematician pos-

sesses unerring1 rules capable of de

monstration, and supported by

theory. The limits of your Maga

zine will, I am aware, exclude the

latter, but I will endeavour to give

the former in as compact and intel

ligible a form as possible, and with

this design, I ^hall at first follow the
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usual divisions of writers on this

science, into parallel and oblique,

but shall afterwards annex a third,

under the title of Mechanical Per

spective, which will comprise rules

for representing mi II-work in all

points of view, which, united with

the preceding', will enable the stu

dent to delineate accurately every

species of machinery.

Definition!.

Parallel and Oblique Perspective.

In the former, one side of the object

is viewed parallel, and in the latter,

the sides are seen oblique to the pic

ture.

Picture. The plane on which the

object is to be depicted.

Station. A point fixed at plea

sure, determining1 the spot from which

the object ii supposed to be viewed.

Visual Rays. Lines drawn from

the station, to the several angles of

the object.

Horizontal Line. A line in the

plane of the picture, whose height is

regulated by the eye of the spectator.

Intersecting- Line. The horizon

tal line in the picture, is the inter

secting line on the plane.

Vanishing Points. Points on the

horizontal line, in which all parallel

lines vanish.

PARALLEL PERSPECTIVE.

Problem 1.

To put a quadrangular prism into

perspective.

Having laid down the geometrical

elevation, fig. 1, on which the hori

zontal line, H L, must be drawn, as

also the plan, fig. 2, fix the station,

S, at the point and distance from

which the object is to be viewed, and

draw the visual rays, S B, S G, and

S I, to the several angles of the

plan.

To find the situation of the inter

secting line, first determine the

widtli the object is wished to occupy

in the picture, say from 1 to 3,

then draw the line, I N, at such a

distance from S, parallel to the op

posite side, G I, of the plan, that the

line, 1 3, will be the space required,

which continued indefinitely, will

form the intersecting line.

Next, from S draw the line, V L,

cutting the line, I N, at right angles,

and the intersection, V, will give the

vanishing point. Lastly, continue

the line, I H, to G, and its inter

section with the line, I N, will give

the elevation point, E.

The plan thus prepared, the ho

rizontal line, H L, must be drawn

on the picture, fig. 3, generally

placed about one-third of the height,

and transfer to it, from the line,

I N, the points V, 1, 8, 3, (formed

by the intersection of the rays, with

line I N,) and E, through which

raise the perpendicular lines, 1, 2, 3,

and E ; then set off (from the line,

H L, elevation, fig. 1,) on the line of

elevation E, the distances, A B,

and B C. Draw to the vanishing

point, V, the lines V C, V A, cut

ting the perpendicular, 3, at ff,

and when they intersect, draw pa

rallel to H L," the lines E/, E/,

and from E E, draw the lines E W,

E W, to their vanishing point, V,

which will give W E, //, E W, the

representation required.

If the preceding problem be strict

ly examined, it will be found to con

tain the most material principles of

the science, but as their application

of them is various, I shall add a few

more examples, which I shall scruple

the less to do, as the second division

of my subject will require but few ;

and to avoid recapitulation, I shall

only refer as I proceed, to those lines

not hitherto noticed. I have not,

perhaps, so fully described the me

thod of obtaining the different eleva

tions as may be necessary, but as I

have already considerably intruded

upon your pages, I shall take an op

portunity of more accurately eluci

dating this part of the subject, in uiy

next communication.

M. H. S.

ROTATION OP BODIES.

Theory of the Deluge,

The surface of the earth at the

equator, revolves at the rate of more

than 1000 miles per hour, or nearly

1500 feet per second ; a rapidity of

motion of which it is not casv to
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form a precise idea, even though we

compare it with other velocities

which are familiar to us. Sound is

estimated to travel at the rate of

1 100 feet per second ; and a ball,

impelled by gunpowder, to traverse

about 1700 feet per second, which i -

about 200 feet more than the rate at

which the earth revolves. But. in

these cases, the motion is straight

forwards, or nearly so, and is exempt

from that centrifugal tendency,

which is BO great an obstacle to cir

cular motion.

The surface of a spindle, of three

inches diameter, revolving 4909

times a minute, passes through only

50 feet per second : and a wheel of

wrought-iron, of three feet diameter,

will fly in pieces before it reaches a

Telocity of -!00 feet per second.

An instance occurred very recently,

of a man i>rin»; killed by an ac

cident of this last description.

But this destructive velocity, of400

feet per second, is little more than a

fourth of the rate of the earth's re-

Tolution at the equator. The grea

ter bulk of the earth is of course the

cause why the centrifugal influence

acts with such comparatively small

power upon it. A late writer in

Professor Silliman's Journal, con

jectures that it must have been some

sudden stoppage of the earth in this,

its amazingly rapid revolution, that

caused the universal deluge. " Sup

posing," he says, " the solid earth

suddenly stayed, or even slightly

checked in her diurnal motion, the

Pacific Ocean would, as it were in a

moment, rush over the Andes and

Allcghanies, into the Atlantic,

which, in the meantime, would be

sweeping over Europe, Asia, and

Africa. A few hours would cover

the entire surface of the earth, ex

cept, perhaps, the vicinity of the

pules, with one rushing torrent, in

which the fragments of disentegratcd

rock, earth, and sand, would be car

ried along with the wreck of animal

and vegetable life, in one all but li

quid mass." " It is obvious," he

continues, " that such is precisely

the effect to be expected, should the

earth come in contact with a comet,

although ever so slightly. Dr. Hal-

ley, in an essay on the causes of the

flood, written in 1694, suggests that

a change has been effected in the

axis of the earth, by the shock of a

comet ; but he evidently mistakes the

effect to he produced by such an

event. He thinks it would have pro

duced such a commotion in the wa

ters, as would have caused them t»

overflow the highest land, in con

sequence of their tendency to rush

from all parts of the globe towards

the spot which received the shock.

He probably calculated, that this

would result from the attractive

power of the comet ; but this power

being so exceedingly small, com

pared to the rotary impulse possessed

ov the waters, it is obvious that the

effect I have described must be the

result of such an occurrence."

CURB FOR HYDROPHOBIA.

The Editor of the New Monthly

Magazine, informs his readers that

a medical friend, who has lately re

turned to England, from a long re

sidence in South America, states,

that while in that country it occurred

to him, that a plant, called the

rruaco, celebrated for curing the

bite or sting of all venomous snakes,

and so called after a bird which preys

on snakes, and had been observed to

apply to this plant as a remedy when

bitten, might prove equally effica

cious in hydrophobic cases. He ac

cordingly exhibited it in numerous

cases of hydrophobia, which came be>-

fore him, " with complet* succtsx."

The informant adds that, " should

the attention of the 'faculty be ex

cited to investigate the virtues of

this plant in hydrophobia, and deem

it worthy of a trial, I have it in my

pmver to procure any quantity, and

shall be happy to give any informa

tion on the subject."

We think the author of this highly

valuable piece of information had

better import a quantity of the plant

at once—before the next doe days,

at the latest,—and make it a business

of his own, to introduce it into every

laboratory in the kingdom. If it be

really the specific which he repre

sents, and it he will only exert him
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self v, ii!i suitable zeal to make its

virtues known and appreciated, be

may sure of both fame and profit, by

the adventure. A place, second only to

thatof Jenner, amongthe benefactors

of In i in, mil y. must await him. But

he will require to do as Jenner would

have done in such a case. He

must enter on the propagation of his

discovery with the enthusiasm of an

apostle, and never rest till he has

succeeded in erasing hydrophobia

from the list of incurable maladies.

To stay till " the Faculty" wait

upon him for " information on the

subject," will, we fear, be as hope

less a speculation, as that of the dolt

who laid himself down on the bank,

to wait till the river passed bye.

" Faculties," dont go after any one,

or do any thin? of themselves.

It is by individual exertion alone,

and by not a little of that, that all

great improvements in this country

are accomplished.

DURABLE COMPOUND METAL.

Brass being peculiarly liable to

decomposition in the atmosphere of

London, Captain Kater directed Air.

Bate, of the Poultry, the artist em

ployed to conduct the new standard

of linear measure, to make some ex

periments, in order to ascertain the

proportions of tin and copper, which

might produce a metal equal in

hardness, and which might be work

ed with the same facility as ham

mered brass ; and after some trials,

it was found that a mixture of 576

parts of copper, 59 of tin, and 48 of

brass, afforded a beautiful metal,

which possessed all the qualities

desired.

distance in .Sj'; hours. Allowing: a

boat to be of 100 horse power, and

its paddle wheels 9 feet diameter,

how many revolutions per minute

will its wheels make, to affect the

above motion ?

What force applied to the circum

ference of these wheels would stop

them ; that is, what weight applied

to the rising1 extremity of the trans

verse axis would prevent motion ?

Suppose the paddle* of the wheel

to be five feet in length, and one foot

deep, (if these dimensions are cor

rect) and that one paddle enters the

water as the other leaves it, what

force of water has the paddle wheel

to overcome, the boat going with the

tide, and at the rate given above ?

It is presumed, that the force of

the water is more to overcome as the

wheel revolves with greater rapidity ;

but how is this increasing force of

water to be estimated?

What influences the decrease of

motion against tide ? The paddle

wheels in that case move through the

water in the same direction as the

tide, consequently must be more

easily revolved ; is it correct, there

fore, to consider the stream acting

against the boat as the cause, or the

power lost at the paddles ?

What length would the crank be

of such a boat as above described, to

turn the axis of a wheel of the given

diameter of 9 feet.

When the power of a steam boat is

spoken of as being that of 100 horses,

to what part of the machinery is this

power to be understood as applied ?

If the dimensions above given, are

not sufficiently correct for the boat

described, the correspondent oblig

ing H. H. with the required anawere,

will perhaps alter them.

(TEAM BOATS.

H. H. in estimating the probabi

lity of the success of an apparatus

for propelling vessels, will feel

obliged by some of your correspon

dents giving him the following infor

mation :—

It is reported, that the Margate

steam-boats have completed their

ELBCTniCAL EXPERIMENTS.

(Concludedfrom ]i . 350.)

The next series of experiments,

was performed in consequence of the

accidental discovery, that combina

tion with water made scaling wax

positive ; I was attempting to clean

some wax by melting it In boilipg
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crater, and, to niv astonishment, I

found that it retained permanently

a positive electricity : I have some

formed several years ago, and it still

retains its moisture ; when fastened

to a stick of hard sealing wax, and

brought into the vicinity of an elec

troscope, excited in the manner men

tioned below, it shews positive elec

tricity, and seems to prove that qua

lity to belong to a conducting

substance, dispersed through an

electric ; probably the maxim is not

quite so general, though true in this

instance. If the negative end, com

posed of hard wax, is held to the

electroscope, when W. and S. W.

winds blow, and also partly from the

N. of W. it shews negative electri

city, and. the hydrorcsiuous end, (as

I may call it,) positive. But if the

winds blow from the S. of S.W.

S.B. E. N.E. N. or N.W. both ends

shew positive electricity, whatever

may be the state of the hygrometer.

If a fine magnetic needle be sus

pended from a fibre of untwisted silk

thread, covered with bees' wax, on

presenting the negative wax, during

a W. wind, both poles are attracted,

shewing the needle to be positive ;

but during an E. wind, the south end

is attracted, and the north end re

pelled. These magnetical experi

ments I mean to repeat and vary.

What is singular, ' there seems no

way of increasing, (by enlarging or

alternating,) the power of this com

pound—.1 double stick, of an ounce

and a quarter, having nearly as

much power, as one of above two

pounds weight ; could that increase

have been possible, it would have

beqn invaluable as an electromotive

machine, not being liable to any

change of its properties. Several

other positive bodies, such as cannell

coal, caoutchouc, &c. held to the

electroscope, by the same insulator,

have the same clfects ; and nil the

metallic bodies shew their electric

properties, when hold to the excited

electroscope, without the use of any

doublet-, provided the wind is in the

W. When in the same point, the

gold leaf electrometer will shew the

electricity of the negative end, par

ticularly if the positive is held for

some time over it, the plate being

connected with thc'ground. I now

come to that part of my experiments

which was performed on coloured

bodies ; I wished to discover, what

coloured silks were the best insu

lators ; on insulating them on the

end of a stick of hard sealing wax,

I found they held the following order,

taken down after repeated trials.

Wind West.

Negative.'

Yellow silk. • Royal purple silk.

Apple green do. Orange do. ,

Rose red do.

Positive.

Pink silk. Blue purple silk.

Coquelicot do.

Strongly Positive.'

White silk. Mazarecnc blue silk.

Light blue do. Black do.

Gloss green do. Lilac do.

It having been objected, that the

dyes might influence the results ; I

determined to try glass.

Negative.

Darknndlightred

glass.

Do. do. purpledo.

Blue twisted do.

Blue and white

twisted do.

Light green do.

Clear and light

twisted yrllowdo.

Opakc yellow do.

Clear white twist

ed do.

Clear twisted do.

Rough do.

Positiet.

White glass. Dark green glass.

Light blue opakc Brown do.

do. Black do.

Dark blue plain do.

These last were held to the excit

ed electroscope, by a pair of botani

cal forceps, fastened to the end of a

stick of hard sealing wax, and on the

inside of the points, pieces of cloth

are glued, to prevent the glass slip

ping ; this instrument is useful for

holding many other substances, to the

electroscope, but they should be

of some length, else they will shew

the electricity of the forceps which

is positive.

I have not yet tried other coloured

substances, such as linen, cotton,

woollen, leather, &c- ; buttl appre

hend that their conducting proper
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ties will modify their results consi

derably.

[ think I have now evidently

shewn, that the course of electricity,

is contrary to the motion of the

...rili. or conies from the gun ; that

the red, orange, and yellow rays, are

negative, or having a tendency to

(five out electricity ; and that the

blue, green, and purple, have posi

tive electricity, or a tendency to

ahsorb it ; and though there are

some anomalies, such as the scarlet

in silk, and the twisting of the clear

and hlue glass, which vary the re

sults : vet upon the whole, they

agree with the other 5acts. It may

also be remarked, that black and

white are both positive in glass as

well as silk : black seernj to approach

to a dark purple, and, therefore,

follows its law ; white being the

undivided ray, and possessing a sur

plus of light, is still inclined to take

in a farther portion of heat and

magnetism to form the compound

electricity: thus the red ray has a

surplus of heat greater than its

light and magnetism can absorb.

The white ray has a surplus of lieht,

And the violet a surplus of magnetism

uncombined, which its small quan

tity of heat is not able to unite with

the light.

I now come to my conclusion ;

what follows is a matter of mere

theory ; but theory is one of the

landing places on the great staircase

of the temple of wisdom, where the

ardent enquirer may take a rest, and

look back to the steps he has passed,

and forward to those to wtich he is

proceeding ; therefore, even a false

theory is not altogether unprofitable.

I think I have proved that there

is a current of electricity, from east

to west, round the earth ; and it

seems highly probable, and, indeed,

nearly dcmonstated, that there are

two currents of magnetism, one

from the North, and the other from

the South, Pole, ff electricity is

magnetism combined with light, by

means of heat, as water is combined

with oil by means of alkali, it may

lose its heat in the rigorous cold of

the Poles, when the light will fly off

in the form of aurora; borcales and

austrak's, and the magnetism go to

the equator, in search of new por

tions of both ; the constant current

of a condensed fluid continually,

but gradually changiug its point of

origin, may be explained by its con

densation, till it arrives at a certain

point, and then its expansion after

wards, till it is carried off, by some

provision in nature, similar to that

by which light and heat are pre

vented from accumulating, in too

great quantities, which will account

for the variation. The dip of the

needle may also be accounted for, on

the supposition that the fluid current

is strongest near the Poles, and

counterbalances the contrary cur

rent weakened by its greatest dis

tance.

It has also been observed, that the

south pole is most magnetic, which

agrees with this theory, as the cold

extends farther from the south pole

than from the north. The primitive

rays of light, those seeming excep

tions to the simplicity of nature, may

owe their properties to greater and

less combinations of heat and mag

netism with the original matter of

light, therefore may be resolved into

the effect of electricity passing into

the humours of the eye, (from co

loured bodies) which we know to be

formed of conducting substances. In

addition to all these considerations,

we must reflect, that we are able to

procure heat, light, and magnetism,

independent and distinct from each

other, and in considerable quantities ;

whereas electricity is never sensible,

but in very small quantities indeed,

without the presence of some of the

others. If yoursell and your readers

should not be tired with this subject,

I may probably renew it when I have

collected more materials.

I am, Sir,

J. R. I.

Edinburgh.

THE LOST CO.MKT.

A comet appeared in the yea:

•ved fo

year

1770, and was carefully observed for

nearly four months by M. Messier.

When Prosperin and Pingre applied

themselves to calculate the elements

of its orbit, they found that a para

bolic path would not represent the
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observations of Messier, and hence

they suspected that its orbit might be

sensibly elliptical. M. Lexell of

St. Petersburg' computed its elements

in an elliptical orbit, and he found

that its period was five years and a

half, and that its greatest distance

from the sun did not much exceed

that of Jupiter. This curious sub

ject was investigated rather unsuc-

cesfully by MM. Sejour and Lam

bert ; and a few years ago it attract

ed the particular notice of the Na

tional Institute of France. At the

request of that learned body. Dr.

Burckhardt, repeated all the calcula

tions with the utmost care, and the

result of his investigations was a

complete confirmation of Lexcll's

conclusions. Here then was a most

singular anomaly in the motion ofthis

comet. While all the other comets

which had been observed, moved in

orbits stretching far beyond the li

mits of the solar system, and revolved

in periods of long duration, the co

met of 1770 never wandered beyond

the orbit of Saturn, and completed

its revolution in the short period of

five years and a half. The return of

this body, therefore, was confidently

expected by astronomers ; but though

it must now (on the theory of M.

Lexell,) have completed nearly 8 re

volutions round the sun, and though

more observations have been made

in the heavens during the last forty

years than perhaps during the two

preceding centuries, yet the comet of

1770 has never reappeared.

Dr. Brewster has endeavoured to

account for the disappearance of this

comet in the following manner. (Art.

Comets, Edin. Encycl.) " If the

comet of 1770 is lost, this could hap

pen only from its uniting with one of

those planets whose orbits it crossed.

Now, if such an union took place,

two consequences would obviously

flow from it. The planet would suf

fer a sensible derangement in its

motions, and its atmosphere would

receive a vast accession of that nebu

lous matter, of which the comets

are often wholly composed. Here

then, we have two distinct criteria to

enable us to ascertain the individual

planet by which the comet was at

tracted. The path of the comet in

tersects the orbits only of Venus, tho

Earth, Mars, the four new planets,

and Jupiter, and therefore it must

have united with one of these bodies,

or their satellites. Now, since the

vearU770, neither Venus, the Earth,

Mars, nor Jupiter, have suffered the

smallest derangement of this kind,

nor have they received any visible

addition to their atmospheres. We

must, therefore, look to the four new

planets for some indication of the

presence of a comet, and if they

exhibit any phenomena that are un

equivocally of this description, we

must consider such a coincidence as

a strong proof of the theory, or as

one of the most wonderful facts in

the history of science.

"Two of the new planets, Ceres and

Pallas, exhibit, in the form and posi

tion of their orbits, evident marks of

some great derangement ; but as

this may have arisen from that ex

plosive force, by which they seem to

have been separated from a larger

planet, we are not entitled to regard

it as a proof of the present theory.

But though we cannot employ our

first criterion for or against the

theory, the second replies with irre

sistible force, and we would entreat

the particular attention of our read

ers to this single point. The two

planets, Ceres and Pallas, are actu

ally surrounded with atmospheres of

an immense size. The atmosphere

of Ceres is 0?o English miles high,

while that of Pallas rises to the

height of 468 miles. Now the height

of any of these atmospheres is great

er than the united heights of the at

mospheres of all the other planets,

and is above a thousand times higher

than it ought to havo been, accord

ing to the ratio which exists between

the globes and the atmospheres of

all the other bodies of the system.

Astronomers were so forcibly struck

with the magnitude of these atmos

pheres, that a dispute arose whether

Ceres and Pallas should be called

planets or comets, and the discussion

terminated, by giving them the name

of asteroids, a class of bodies which

were supposed to partake of the na

ture both of planets and comets.

But to draw this argument still

closer upon the subject, let us en-
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quire from what other source these

atmospheres could be derived, if

they were not imparted by the

comet of 1770. If the four new

planets are the fragments of a larger

body, endowed with an extensive

atmosphere, each fragment would

obviously carry off a portion of at

mosphere proportioned to its magni

tude ; but two of the fragments,

Juno and Vesta, have no atmospheres

at all, consequently the atmospheres

of Ceres and Pallas could not have

been derived from the original planet,

but must have been communicated to

them at a period posterior to the di

vergency of the fragments.

"It would have been a satisfactory

addition to the preceding arguments

if we had been able to shew, by direct

calculation, that Ceres and Pallas

were at the same instant with this

comet in that part of their orbits

which was crossed by its path, and

that the position of the planes of the

orbits was such as to permit a near

approximation. But as we have no

data sufficiently correct for such a

calculation, we must leave this part

of the subject to some future oppor

tunity. There is one fact, however,

which in some measure supplies its

place, and which is therefore worthy

of particular notice. The nodes of

the comet of 1770, lie exactly be

tween the uncles of Ceres and Pallas,

an arrangement which is absolutely

indispensable to the truth of the pre

ceding theory."

HAIL RODS.

Paragreles (hail rods) are of as

sovereign efficacy in the estimation of

the vulgar of France, (where the

produce of large districts is often de

stroyed by hail storms,) as lightning

conductors are in the opinion of the

people of this country ; but it would

seem that both are alike fated to

lose the countenance of the learned.

Professor Leslie (as our readers are

aware) has proclaimed the inutility

of the former ; and now we rind the

French Academy of Sciences declared

against the latter. In reply to a ques

tion submitted by the Minister of the

Interior, regarding the use of hail

rods, M. Fresnel has reported in the

name of a committee of the French

Scavans, " that the electric theory

of hail does not rest on a sufficient!)

solid basis, and the affinity of hail-

rods appears too uncertain to justify

them in recommending the employ

ment of them." No attempt, he

adds, hitherto made, has given an)

positive result, and to decide the

question -by suitable experiments

would require much time and ex

pense, disproportionate to the pro

bability of success.

SOUTHWARK MECHANICS INSTITU

TION.

Last week Mr. Kirby concluded a

course of lectures at this institution

on Pneumatics, and he is succeeded by

Mr. Wallace, who is to deliver lec

tures on Astronomy on the Monday

of each week. VV'e are glad to

learn that many new subscribers

have joined the Institution.

NOTICES

TO CORRESPONDENTS.

In the hands of the Printer, but jntt-

poned for want of room—Memoir of Sir

Isaac Newton—and Simple Method of

Constructing Horizontal Vanes.

A notice in our next of Baron Do-

pin's Geometry of the Arts, adapted to

England by Dr. Birkbeck.

We liave received four more opinions

on the Reservoir Case, from M. W.—

—W. Crosbie—James Anderson—and

S. H. 1'.—and sliall endeavour to give »

summary of the whole in our next.

Mr. T. G. B.'s recommendation shall

have every attention.

Communications received from B. D.

—Mr. J. Cock—A Constant Subscriber

—Delos— Quereiis—A Real Well-

wisher—H. 11. S.—Clyde-F. M.—

Mr. Burns—An Original Subscriber—
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We have been favoured, by our cor

respondent Senex, with the drawings

which we have transferred to this and

the preceding page, explanatory ofhis

improved mode of connecting the'

sway bar with the pole of a carriage,

and driving tandem with three horses.

Fig. 1, represents a family carriage

with three horses and one driver.

The pin is here supposed to be per

manently fixed to the pole for receiv

ing the ring attached to the sway

bar ; aiid is, therefore, passed

through the pole, and secured by a

head piece at top. The saddle on

the back of the leader, the light shaft

suspended from it, the breaching, &<:.

are all fully explained by the sketch.

Fig. 2, represents a chariot or

post chaise adapted to the occasional

addition of a third horse. The pin

in this case dues not pass through

the pole, but is received in a hole

behind the hook, and secured there

by a French nut, &c. as more fully

explained in our 163rd number.

Fig. 3, is an an enlarged view of

the pin, &c.

MATHEMATICS PRACTICALLY AP

PLIED TO THB USEFUL AND FINE

ARTS.

By Baron Charles Dupin. Adapted

to the state of the arts in Eng

land, by George Birkbeck, Esq.

M. IK, President of the London

Mechanics' Institution. No. 1,

pp.32.

Baron Dupin has the merit of

having introduced mechanics' insti

tutions into France, on the model of

those established in Great Britain ;

and has, perhaps, done more by this

single act, than by all the rest of his

scientific labours, highly and deserv

edly- esteemed though they be, to es

tablish for himself an imperishable

name. It was when travelling in

Scotland, in 1817, and on visiting

Glasgow, the favourite scat of Scot

tish industry, and the first British

city which could boast of a mecha

nics' institution, (the Andersonian.)

that the baron was first struck with

the great advantages attending-

courses of popular instruction in the

principles of the arts and sciences ;

and before two years elapsed he suc

ceeded in obtaining the sanction and

concurrence of his government, to

the employment of similar means for

promoting the industry of his native

country.—On the 2nd of December,

1S20, he commenced at the Conser

vatoire Royal des Arts et Metiers

of Paris, an annual course of lec

tures on geometry and mechanics

applied to the arts, which were at

tended till their close by numerous

audiences, chiefly of the working

classes, and produced a favourable

impression on the public mind. The

example of the metropolis was

speedily followed at Lyons, Cler

mont, Lille, Bar-le-Duc, Sedan, and

Strasburgh ; and more recently, there

have been so many additions to the

list, that Baron Dupin can now num

ber nearly forty mechanics' institu

tions, which he has been the means

of founding throughout France.

Desirous of still farther benefitting

his country and society at largo, the

Baron has proceeded to publish the

course of lectures which he delivered

at the Conservatoire ; and with the

first number of a proposed transla

tion of this work into English, we

are now presented by Doctor Birk-

beck, the President of the London

Mechanics' institution.

" The very perspicuous and in

structive manner," says Dr. Birk-

beck, •' in which the truths of geo

metry arc (here) unfolded, and the

continually attractive application of
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these truths to the proceedings of

the workshop, an application never

heforc to an equal extent ever at

tempted, must place this treatise in

the hands of every inquiring work-

man, and, on account of the amus

ing character of its contents, in the

hands of the least scientific or prac

tical.—It is likewise so completely

adapted to the purposes of mecha

nics' institutions, that I trust it will

soon become not only the text book

for the elementary schools, but be

introduced as the basis of courses of

lectures to be regularly delivered by

suitable professors upon this funda

mental branch of mathematical

science."—Address to the Reader.

The claims with which this trans

lation comes before the public are,

it will be seen, considerable. It is a

translation of the prelections of the

man who has done so much for the

mechanics of France, recommended

in the warmest terms by one who

has deserved almost equally well of

those of Great Britain. It is to

Bupply our inquiring workmen and

scientific amateurs with a sort of

work which they want greatly, but

which no countryman of their own (for

such is the assertion,) has yet offered

to provide for them ; it is to become

the common text book in geometry,

of our mechanics* schools and insti

tutions ; and as the appropriate con

sequence of such services, to make

the name of Dupin an object of as

grateful veneration among the Eng

lish, as it is already among his own

countrymen.

We are not of opinion that claims

like these are such as should be

either hastily or easily admitted.

We think on the contrary, that they

demand the most rigid examination.

It is due to the interests of our

working classes, and to those of the

nation as involved in them, that we

should investigate carefully whether

the work, which it is proposed shall

be their universal text book in so im

portant a branch of knowledge as

the application of geometry to the

arts, is deserving of that distinction.

It is due, also, to the honour and

feelings of our men of science, that

they should not be condemned as so

unmindful of the wants of their fel

low countrymen, or so incapable of

supplying them, except on the most

undeniable evidence. It is due,

lastly, to truth, that we should not

be carried away by mere authorities,

but that the more the names of

Dupin and Birkbeck are celebrated

ana esteemed, the less hesitation we

should have to scrutinize the ser

vices they have rendered or propose

to render us.

We trust it will not be supposed

that we approach this subject with

any of the prejudice nnd {(liberality

which are so commonly mixed up

with national feeling. Although it

must, doubtless, be a great reproach

to our men of science, to have left

to a foreigner the task of supplying

a necessary text book to our schools

and institutions ; we should count it

a far greater reproach to reject a

good text book, when offered to us,

merely because it happens to be the

production of another country. We

would say, with Watts,

" Seize upon truth where'er 'tis found

Amongst your friends, amongst your

v foes,

On Christian or on Heathen ground,

The flower's divine where'er it grows."

Would our history have been what it

is without the aid of a Rapin ? Our

political constitution without the

dcvelopcment of a Dclolme ? Even

our grammar, without the help of

Murray (an American)? Why

then, should we deny to another fo

reigner, the honour and pleasure of

familiarizing us with the principles

and practice of geometry ? Not,

certainly, because he is a foreigner

merely ; nor for any other cause

whatever, but that his services are

either uncalled for, or inadequate to

the supply of our wants.

In referring to what has been done

by countrymen of our own, to fur

nish that which, Dr. Birkbeck says,

has "never been placed in the hands

of the public," nor "even attempt

ed;" namely, " a treatise exhibiting

clearly and comprehensively the con

nexion of science with the arts;"

we shall not seek to drag to the light

books cither forgotten or neglected.

Neither shall we set any store on nu

merous detached treatises illustrative

2 c 2
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of particular branches of art, (such

as weaving, watch-making, mill

wright work, carpentry, &c.) which

might be mentioned to shew that

science has not been so backward in

lending its assistance to the labours of

British industry as Dr. Birkbeck sup

poses. Nor shall we even presume to

offer " Ferguson's Lectures," toler

ably comprehensive though they be,

comprehending mechanics, hydrosta

tics, hydraulics, pneumatics, optics,

geography, astronomy, dialling, &c.)

and admirably improved and enlarged

by Dr. Brewster, as a proof that

science has already done what Baron

Dnpin, through the help of Dr.

Birkbeck, proposes to do, for the

mechanics ofthis country. We would

speak merely of such works as are of

our own davand generation, and have

had professedly for their object to

supply all that the Baron and his

translate]- and adapter propose to

supply. We would respectfully re

mind Dr. Birkbeck that there is

such an English work as " Mathe

matics for Practical Men, being a

Common Place Book of Principles,

Theorems, Rules, and Tables, in

various Departments of Pure and

Mixed Mathematics, with their most

Useful Applications, especially to

the pursuits of Surveyors, Archi

tects, Mechanics, anil Cieil En

gineers," and written by a frieud of

Dr. Birkbeck's own, the enlightened,

and in the cause of scientific instruc

tion, indefatigable, Dr. Olinthus Gre

gory. We would presume also to bring

to Dr. B.'s recollection, that his

successor at Glasgow, Dr. If re, an

nounced several months back that he

was preparing for the press the

whole of his excellent courses of

lectures at that institution,—lec

tures which embrace nearly the en

tire circle of the scicuces—which

have been delivered to aud specially

adapted to, the understandings of

working men,—and which have

served to keep up a degree of infor

mation, among the mechanics of the

west of Scotland, that attracted the

wonder of Barou Dupin himself, and

which we verily believe is not to be

matched in any part of the civilized

globe. With the former work before

us, and the latter announced, we

know not how it can be fairly said

that our own men of science have so

utterly neglected the interest* of

their fellow countrymen, as Dr.

Birkbeck would represent. Dr. Gre

gory has said of his work, very mo

destly, "I do not attempt to per

suade myself that the present volume

will be thought adequately to supply

the desiderata to which these passa

ges advert," ( passages in Mr

Brougham's " Practical Obstnm-

tions upon the Education of the

People,'' in which he recommends

the compilation of popular treatises

on geometry, mechanics, &c.) But

when we find on looking into the

work that it contains perspicuous

treatises on arithmetic and algebra,

and synoptical compendium* of ge

ometry; trigonometry, conic sections,

curves, perspective, mensuration,

statics, dynamics, hydrostatics, hy

drodynamics and pneumatics, that

the illustrations arc generally of ihe

most popular description, and j>r«e-

tical applications incessantly borne

in mini! ; and tlrat it includes nu

merous tables excellently calculated

to save the labour of architects, me

chanics, and civil engineers, we feel

it (for our parts,) impossible to re

fuse to the ingenious author the

praise of having left to others but

little beyond mere investigations

arid demonstrations to furnish. It

comprehends in fact all that a good

Text Book for Mechanics' Institu

tions ought to comprehend, aad

wants only that sort of illustration

which it is" the business of lecturing

to supply, and which there is little

doubt will be supplied by the forth

coming work of Dr. Ure, in a style of

excellence that can leave the British

mechanic little or nothing to desire

at the hands of foreign benefactors.

Great, therefore, as is our respYct,

both for Baron Dupin, and for Doc

tor Birkbeck, we can by no means

assent to the high pretensions with

which they make their present ap

pearance before us. The lectures

of the Baron must doubtlessly con

tain much valuable matter, of which

British writers will do well to avail

themselves; but that a translation >

., ; it ,•_.■•;• i t i. ■•! '>bd

•nit '■ i'* -■■•• ■ •> •' ■ ■ ■ ■■! «i vnil
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of tlio whole is Mauled to supply a

text book, or any desideratum what

ever, in the British language, is what

we cannot for a moment allow.

It seems to us, on the contrary,,

extremely probable on a first view of

the subject, that there must be much

in these lectures which, though ap-

{ilicable enough to tbe state ofknow-

edge among the French mechanics,

will be found of rather indifferent

use to British artizans ; and not a

little omitted also, which a better

acquaintance with the intellectual

wants of our working classes, than

any foreigner can be supposed to

possess, would have induced the wri

ter to supply.

The work in its present form, is

not, to be sure, a translation merely,

but is stated to be *' adapted to the

state of the arts in England," by Dr.

Birkbcck. Judging, however, from

the specimen before us, we should

say that this adaptation consists

mure in amplification, not always of

the most judicious kind, than in pro

per and necessary curtailment.

The present number, which is the

first of ten that are to comprehend

the Geometry of the Arts, contains a

first lesson on " Right Lines, An

gles, Perpendicular and Oblique

Lines ;" and the greater part of a

second, on " Parallel Lines, and

their combination with Perpendicular

and Oblique Lines."

Of the manner in which the mode

of producing these different sorts of

lines is explained, and their various

properties are illustrated, we shall

take a few specimens at random.

" As there are not between any

two points, two directions of which

each may be shorter than the other,

so there cannot be drawn two distinct

lines between any two points. When

two right lines terminate in the

tame two points, they form con

sequently, only one right line." p. 4.

To trace a right line, " When

we have to draw a line through two

given points, the ruler must be placed

equally distant from both, and as

near as is required by the thickness

of the instrument which is to draw

the line ; the ruler must then be

held firm and immoveable, till the

line is drawn, taking care that the

pencil or pen always remains in con

tact with the ruler." p. 5.

" When two figures placed one

over the. other, are adjusted to each

other—when all the parts of both

appear in the same lines—they have

the same form and size, they are

perfectly equal to one another, and

one figure is made ofthe sameform-

and size as another, when it is

drawn on this principle."—p. 13.

To draw a number of right lines

at once. " The five parallel lines (in

music) arc very often traced at the

same time) by means of a ruling pen

with five points at equal distances

from each other ; the pen is held so

that the Jive distances are in a line

perpendicular to the rider, and in

this manner the five lines are drawn

equally distant at erery point, and

consequently parallel."—p. 30.

Application of right lines to rail

roads. " Kail roads are constructed

of two rails, or wheel racks, which-

may be either-grooves below, or rods

above, the surface of the road, but

fixed perfectly straight, and being

perfectly united ; the wheeler on

which the wheels of carts or wag

gons ought to move with precision,

the two wheels on the right side

moving on the right hand tail, and

the wheels on the left side moving ■

on the left hand rail." p. 21.

We. believe there is nothing in

these different pieces of information,

but what is extremely correct; but

our readers will at once perceive,

from these examples, and particular

ly from the parts of them marked in

italics, what the sort of curtailment

is, which we think the labours of M.

Dirpin ought to have received, but

have not received, in order to adapt

them to the state of intelligence iu

this country. We are bound to pre

sume, that a writer of M. Dupin's,

superior judgment and tact, would

nut have taken the pains, and used

so many words as he has done, to

explain such self-evident truths, and

simple practices as we see here un

folded, but from an idea that all this

was necessary to bring them within

the comprehension of the working

classes of France. And it is a pos

sible case, (though we confess not

a very probable one,) that M. Dupin
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may have done his countrymen no in-

justice by this supposition. As re

gards our artizans, however, we are

convinced, that there is not a man or

boy among1 them, (ofthose at least who

can read and write,) but must smile

at the notion of fessons like these

being' imported for their edification.

(To be concluded in our next.}

THE RESERVOIR CASE.

Conditions of the Case.

Cistern 200 feet in length.

Ends perpendicular.

Width at top, 40 feet.

Width at the bottom 8 ditto.

Depth 20 ditto.

Length 200 ditto.

Question 1.

What should be the depth of water

when the reservoir is half emptied?

R. J. has given for answer, 13 feet,

7J inches.

G. H. P. 13 feet 4 inches.

Zelid. 13 feet.'J J inches.

W. M. F. 13 feet 1 inch 4-10ths.

The whole of these answers are

erroneous, and the mode of demon

strating this is .well shewn, by our old

arithmetical correspondent, M. W.

He supposes the following figure to

represent the reservoir in question.

ns see whether, by assuming with out

of your correspondents, that there will

be 13 feet 7\ inches in depth left,

when half the water has been pump

ed out ? bn and cr, are perpendicular

to the bottom, nr ; therefore, Iik, ii

equal to eight feet.

' ' Now, in order to find the length of

eh, which is equal to km, we must

say, as 20: 16 : : 13 625": lCRTjso

we find that (by adopting the' depth

given by your correspondent,) eh and

km are each equal to 10 feet and

9-10ths of a foot, consequently, the

line cm, must be 29 feet and 4-5ths

of a foot. Having now got the

length of the line em, at the depth,

(13 feet 7$ inches,) we shall soon find

that there is an error, cni+nf x

|°, or 2^8+^8 X
13-625

should, a '

 

He then proceeds thus:," ad+nrX join

cording to your correspondent, pro

duce 210 square feet, half the area of

the end of the reservoir ; but the pro-

duct of 29-8+8X -^ is 257-olii,

and this sum, multiplied bv the

length, (200 feet,) gives 51,S02-o,

which is 3,502 feet and a half more

than half the contents of the reser

voir. By the same mode of compu

tation, it will be found that jour

other correspondent, who states the

depth to be 13 feet 1 inch and

4-10ths, when the reservoir is half

j empty, is also in error ; and that

such depth will contain about 414

cubic feet more than ought to be

left."

The exact depth, according toll.

W. and to our other correspondents,

J. Anderson, Q.Q. A.—W. Crosbie,

S. Maynard, and N. H. is, 13 feet

and l-3rd of an inch nearly. The

demonstration of N. H. which is

very, neat and satisfactory, we sub-

—=the area of adnr, the end of the

2

reservoir; that is 40+8 X20_<18[)

1

square feet in adnr, which, multiplied

by 200, the length, gives 98,003

cubic feet, for the contents of the

reservoir. And it also appears that

240 square feet are contaiued in half

the area of the end, adnr. It is well

known that in right-angled triangles,

hn : : 'eh : hn ; therefore, first let
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" Let the annexed figure repre

sent a section of the reservoir, with

a perpendicularly bisecting' line, pro

duced to meet the continuation of

one of its sides in A ; let y represent

half of -the horizontal line, dividing;

the section into equal parts ; and x,

the depth, when exactly one half has

been pumped off. "then, as the

difference between the width of the

top and bottom, 40—8=32; is to

the depth 20 ; so is the width at bot

tom 8 ; to a fourth number 5, which

is the distance of the point, A, from

the bottom of the reservoir : call it z.

Then, by similarity of triangles, as

z : i bottom width : : x+z : y

what more than 661. 19a. ,'}}<!. The

solid contents of the reservoir are

reckoned at 96,000 feet ; thus 40 at

top, and eight at bottom, make the

cistern equal to a triangle whoso

base is 48 feet, and perpendicular

height 20 feet ; then 48 multiplied

by 10, the half of the perpendicular,

gives 480 square feet for the area of

the section, and 480 multiplied by 200

feet, the length, = 96,000 cubic feet.

The specific gravity of the water is

set down at "lOOO ounces per cubic

foot, " Then, as I cubic foot : 90,000

cubic ft. :: 100O oz. : 2678'5714;i857

tons, the weight of water the reser-

' voir contains ; hence,

2678-57112857

 

and the area of the sec

tion remaining, when half is pumped

480
off, must necessarily be —=240

square feet. '

Wherefore y

,4x+20
+4x=

hi bottom width Xx.

.4J1+10,
-Xx

_4x' +40x

=240

240X5

=300;

And completing the square

x'+10x+25=325 ;

and x=V&25—5=13-023 nearly,

or 13 feet and l-3rd of an inch."

Question 2.

What is the total cost of pumping1

out the cistern, at sixpence per ton

weight?

Answers.

£

81

t. d.

W. Me F.

G. H. P. .

T. H 1

W. Crosbie

S. Maynard

Q.Q. . .

A. ...

J. Anderson

Zelid . .

M. W. . .

N. H. . .

R.J. . .

9

10

19

19

19

19

19

19

19

19

13

8

G6

66

66

68

CU

66

06

00

66

OS

62

9

3t

Si l-5th.

3|-714285C8

3

Si

3 l5-7ths.

3i

3i

4

10}

According to the majority of these

answers, the total cost is not exactly

so much as G .>i. 19s. 3Jd. but some

= ,£66 19 3J-71428568."—insurer

of Mr. Maynard.

N. H. remarks, however, very

justly, that " the party who pumped

out the lower part, would have the

most labour, having farther to

draw the water."

BREWING.

Mr. Editor,—I think it right to

bear testimony to the worth of 4

communication "On Brewing, ''con

tained in No. 115 of your valuable

miscellany, and furnished by your

correspondent of Stratford on Avon,

" Experimentum Crucis."

Although totally unskilled in the

art, I was induced, from the simpli

city of the directions, to make the

experiment, and I did so with a full

determination to adhere strictly to

the prescribed rules. Through the

different stages of the process, I was

greatly encouraged by finding the

results exactly as foretold, and hav

ing completed the business, I confess

I was a little impatient for the ex

piration of the month, which eveu

now has not quite elapsed. I have,

however, the satisfaction to say, that

my expectations have been fully re

alized, and for the encouragement of

others, I shall only add, that I have,

indeed, " a beverage, rich in flavour,

pleasant, good tasted, and as fine as

wine."

I am, Sir,

' Your obedient servant,

R. D.

Nottingham, 7th October, 1826.
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EXERCISES IN VULGAR FRACTIONS.

London, October 9th,1826.

Sir,—Will you permit me tbe li

berty of inquiring- whether the exer

cises in vulgar fractions are intended

for young mechanics ? if so, I give

them credit for their attention to the

questions proposed. As I am a friend

to rising genius, if you have no ob

jection, I will offer a few hints to

my young friends. Almost all frac

tions that occur in common calcula

tion can be reduced to their least

terms by inspection only:—Thus

question III. which is £ can be re

duced by two easy steps, for 8+ 2+

5 = 15 ; and 9 + 6 = 15 ; now 15

M divisible by 3, and also by 5 .-.

— _ VI -_:» Answprm. =SJ — « answer.

Question VI. ££ 5 + 1 + 8+4 =

18 ; and 0 + 1 + 2 = 9 ; now 9 and

18 are both divisible by 9, and the

units and tens of both numbers (81

and 12) arc divisible by 4 .•.

= fir =. k> Answer.

And for the same reason question II.

• * ii

it»_ «"_ "nf ,

•s — S? — x ™ - Answer.

4 11

Question 1. 53= »v= f Answer.'

4 4 11

and ques. IV. S = |:= £ = i An..

Now, to prow that a fraction re

duced to its least terms, is precisely

of the same value as before such re

duction, the numerator is always a

multiplier, and the denominator a

divisor, and the increasing and de

creasing qualities of the fraction be

ing equally abridged, the value of it

hx not altered, thereby ; for suppose

12 men dig 24 feet in 2 days, which

may not unaptly be represented by

H =2; let s = 7=2; it is there

fore evident, that one-twelfth of tbe

work can be done by one-twelfth of

the men in precisely the same time ;

that is, one man can dig two feet in

the same time that 12 men can dig 24

feet, that is, in two days ; therefore

tbe truth of the operation is evident.

These observations I have made

merely with a view to assist the young

mechanic.

I am, Sir,

Your's truly,

Ci/yof. [

GRATUITOUS LECTURING.

Derby, October 4th, 1886.

Sir,—I hope you will think this

communication worthy a place in rour

magazine, as it is a subject of Vital

importance to us, and I make no

doubt highly interesting to von.

About a year and a half since, a

mechanics' institution was established

here, under most auspicious circum

stances ; in the course of six months

after, a tolerable good library was

opened for the use of the members ;

about the same time, a scientific

gentleman (an honorary member)

volunteered his services to give a

gratuitous course of lectures on che

mistry and anatomy : they were

gratefully accepted, and highly ap

proved of, redounding much to his

credit, as well as the amusement and

edification of all parties present.

Now, Mr. Editor, mark what fol

lows ; and as I know vou are a great

advocate for the working classes pay

ing for whatever benefit they receive,

I should be glad to know whether

you can approve of their paying- in

the manner we of Derby have done

in the present instance ? In the first

place, the committee tendered a

check for twenty pounds, as a just

remuneration for the expenses in

curred in getting up the necessary

experiments, with which the gen

tleman illustrated his lectures ; he

only accepted of ten pounds. The

committee then pasedavote of thanks,

and also voted him an honorary

member for life ; which, according to

the rules of the institution, may be

considered as ten pounds more : well,

then, at the conclusion of a lecture

on vision, light, and colour, delivered

the other evening, judge, if you can,

what the members could be thinking

of, (if they thought at all) who could

allow themselves to be led on, to

bestow the most tmtaunded applause
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on the force of presenting a silver of the Derby mechanics' institution

snuff-box to the honorary lecturer, for a gratuitous course of lectures !!!

valued, F believe, at fifteen pounds, I remain, Sir,

making altogether the sum of thirty- Your obedient servant,

five pounds, paid by the members Tkkboh Valentine,

Ordinary member of the D. M. I.

NEW HORIZONTAL VANES.

'

S

 

: E

Sir,—I beg leaTC to offer you for kind of horizontal vanes, to work

insertion, the description of a new mills, &c of my owq invention,
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They are very simple, and will an

swer, I have no doubt, exceedingly

well. The following is the

Description.

A A, fig. 1, is a perpendicular

shaft, having fixed to it four frames

(two of which only arc here rcpre-

scptcd) DDDD, and F F F F,

to the exterior ridges of which

are fastened, on a hinge, other

frames, E E E E, and g g g g,

which open like doors, only in one

direction, being prevented, by the

groove shewn by the dotted lines,

from turning the other way (sec fig.

3) ; this frame, E E E E, . is to be

covered with tarpauling, such as is

used for the sails of wind-mills.

Fig. 2, is a more minute delinea

tion of the frame.—E E E E, is

the interior frame of wood, moving

on the hinge e e, as before said, and

is supposed to be open towards the

spectator ; it is prevented from

opening the other way by the pro-

jectiug groove, » » i.

A slight inspection of fig. 3, will

sufficiently shew how the wind acts

on these vanes. When it blows in

the direction shewn by the dart, I,

the moveable wing, B, of the frame,

F, is wide open, being blown so by

the wind, and the wing, D, of the

vane, H, is perfectly shut, while

A, of the vane, E, is open in a

slight degree, as is also that of the

vane, C, when it is evident the whole

must go round, as shewn by the

darts, together with the shaft, k.

Supposing, however, the wind

should change, as shewn by the

dotted dart, /, the wing, C, would

immediately Bhur, as shewn by c,—

D would open in a slight degree, as

shewn by a, and A, would be wide

open, as shewn by the dotted lines, a,

&c. and the machine would continue

to go round in the same direction. It

would be the same, let the wind come

from any quarter.

The two bars, F F, (fig. 2,) are

to pass through the shaft, A A, and

be further secured by pins, h h.

I am, &c.

Henry 0****y,

Late 1 and 2 make 3.

September 18th, 1825.

" SAI.TXESS OF THE SEA."

Sir,—In your 162nd number, a

correspondent has favoured us with

a " Theory of the Saltness of the

Sea," which appears to me to rest
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on gome assumptions, in point of fact,

which are eutirely groundless.

" The heat," he says, " must in

evitably sink down into the main

body of the ocean."

And again, " It is a well establish

ed fact, that the sea is warmer at a

considerable depth than at the sur

face."

Now, Sir, I believe the case to be

precisely the reverse. Professor

.Leslie has shewn that the sun's rays

(which are the conductors of lieiit as

well ;is light iuto tin: bosom of the

ocean) penetrate with constantly di

minishing energy, till at a certain

depth they cease to have any effect.

He calculates that at the depth of 17

feet they lose half their force ; that at

34 feet (which is equivalent to the

mass of an atmosphere), they become

reduced to one tourth ; that beyond

47 fathoms, they can scarcely produce

a degree of light equal to the glimmer

of the closiug twilight, and that the

greater depths of the ocean are never

visited at all by the cheering influence

of the great luminary of day, but

are the regions of perpetual darkness

and perpetual cold.

The observations in support of

this conclusion are numerous. Lord

Mulgrave, in the latitude of GO"

north, let down a register thermo

meter 4G80 feet, which shewed the

temperature at that depth to be 2G",

while the air above was at 48{°, and

in latitude 09', while the exterior

thermometer indicated .ri9}° the tem

perature of the water at the depth of

40k) feet was only 32°.—It has been

also proved, by numerous trials,

that the bottoms of those majestic

fresh water basins, the lakes of Ge

neva, Thun, Lucerne, and Mag-

giore, are almost all of them and at

all times equally cold, being only a

few degrees above the point of con

gelation ; and that, in the principal

Scottish lakes, the variable impres

sions of the seasons never penetrate

more than 15 or 20 fathoms.

Instead of cold, however, /Equis's

theory requires that there should be

enough of heat at the bottom of the

ocean to distil from time to time the

whole " debris of the growing

world !" His authority for this view

of the system of the universe, a

patent of two mere mortals for puri

fying coal gas ! t Most truly has he

remarked, " the knowledge of na

ture and philosophical subjects ig

not of the right kind to assist per

sons to take out patents." Neither,

we would add, is it of that sort

which is to be traced in the records

of the patent office rather than in the

great book of nature.—Let iEquis

study the latter when next he theo

rises, and he will probably exercise

his ingenuity to more purpose than

he has done on the present occasion.

I am, Sir,

Your constant reader,

Dblos.

THE " THEORY OP THB DELUaB"

AND " LOST COMET."

Sir,—I think it useful to trouble

you with a few lines, in observation

on two articles which appeared in

No. 161 of the Mechanics' Maga-

line, under the heads, " Rotation of

Bodies, Theory of the Deluge," and

" the Lost Comet."

I will introduce my remarks on

these articles, by requesting the

writers of them to peruse, as soon as

possible, an excellent paper in the

last number of the Wesminster Re

view, " on the formation of opinions ;"

after which, I would recommend to

their , attention, a pleasant story

about King Charles II. the Royal

Academy, and the fish, which will

serve as an exemplary instance of

the prostitution of reason to autho

rity, by the admission of consequen

ces, without any examination of the

premises.

The writer of the article, "Theory

of the Deluge," quotes Dr. Silliman's

journal, as follows : " supposing the

solid earth suddenly stayed, or even

slightly checked in her diurnal mo

tion, the pacific ocean would, as it

were in a moment, rush over the

Andes and Alieghanies, into the At

lantic, which, in the mean time,

would be sweeping over Europe,

Asia, and Africa. A few hours

would cover the entire surface of the

earth, except, perhaps, the vicinity

of the poles, with one rushing tor

rent, in which the fragments of dig
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integrated rock, earth, and sand,

■would be carried along with the

wreck of animal and vegetable life,

in one all but liquid mass." It is ob

vious," he continues, " that such is

precisely the effect to be expected,

should the earth come in contact

with a comet, although ever so

^slightly. Dr.' Halley, in an essay

"on the causes of the flood, (!) written,

in 1694, suggests that a change has

been effected in the axis of the earth,

by the shock of a comet, &c." I beg

pardon both of Dr. Halley and Dr.

Silliiiiiiu. but I cannot refrain from

suggesting, that neither of their in

genious fancies will, by any means,

account for " the Universal Deluge,"

at least for that which our venera

ble judges very properly declare,

forms, " part and parcel of the law

of this land." Surely, nothing but

the writer's ignorance of this law,

could have allowed him to assert that

his " rushing torrent," covered the

earth in a "few hours," at the risk

of being reminded by his majesty's

Attorney General, that the waters

rose gradually " for forty days and

forty nights J" Indeed, had it been

otherwise, 1 fear that, tossed upon

*' the rushing torrent," over the tops

of the Andes and Allcghanies, the

poor ark would have proved but a

sorry sea boat. Alas ! who would

then have been left to preserve the

breed of Sillimans' and Banks's,

Lamas and Kangaroos?, Happily,

however, the antidotes to this llliac

passion of our globe are numerous

and efficacious, independently of

" the law," which is decidedly against

it. Mr. Buckland too, must set his

face against it, for Messieurs the

Atlantic and Pacific oceans, while

rushing round the globe, at the rate

only of five hundred miles an hour,

which is allowing the revulsion only

half the velocity of the earth's rota

tion, could have found no time to

leave the professors and Mr lianks's

bowlders "' on the pinnacles of the

highest mountains,' * still less to

deposit thereon such immense strata

of shells, &c. Indeed, I fear that

the poor piunaclcs themselves would

• See M. M. No. 156, published bv

Hunt and Clarke. Article signed F. M.

have stood but little chance of ess--

caning the fate of the butchers who

killed the great ram of Derby, who,

according to the song, " were car

ried away in the flood—flood-

flood" (of the blood).

Professor Auckland's flood march

ed over Europe from north to south,

while that of Professor Silliman,

rushed from west to east. It is pro

bable they gave each other timely

notice of their intentions—or what

in the name of heaven would have

become of us if they had met !—

But there is no knowing what were

the laws of gravitation and mecha

nics in those, days! We have positive

" proof" of their having been quite

different to what they are at pre-

sent.t Of this difference our au

thor gives us another ample proof,

when lie assures us that the catas

trophe he describes " is precisely the

effect to be expected, should the

earth come in contact with a comet,

although ever so slightly."

Jsow, according to every law of

modern mechanics, should two such

bodies as this earth and a comet

come in contact, they would unite

into one mass, whose elements of

motion would be formed from the

aggregate of the motions of the se

parate bodies before the uoion.

Again, according to modern me

chanics, were two such masses, even

to meet in opposite directions, and

were they as dense, adhesive, and

elastic as iron or platina, it will not be

pretended that they would bound

away from each other beyond the

limits of mutual attraction 1 It is

more probable, that they would both

be broken into millions of fragments,

which immediately acting upon each

other by attraction and gravitation,

would be collected and condensed

into one homogeneous sphere, and

assume the station and course die

tatcd by its elements.

The foregoing observations will

partly apply to the article " The

Inst comet," above alluded to. The

comet of 1770, is therein accused of

having paid a visit to the planets

Pallas and Ceres, with each of whom

he thought proper to leave a portion

of his atmosphere, a kind of celes-

t SeeM. M. No. 156, above quoted.
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tial bouquet as it were, which these

lailifs have ever since been seen to

vrear by way of garland, head dress,

or coma. Indeed, the tenour of

the article, is such as would even

induce us to infer that Mr. Comet

went so far as actually to divide his

very person and substauce between

them, although it is not actually

stated that cither of the ladies

evinced that increase of personal

dimensions, which we might natu

rally have looked for after such an

adventure.

The recorder, however, of this

bit of scandal assures us, that both

Pallas and Ceres, subsequently

" exhibited marks of some great de

rangement." This may have been

a serious, though not uncommon

accident, to which all ladies are

liable, or we may ascribe the " de

rangement " to a storm of jealousy,

or even recrimination, for it would

really seem, that between the two,

they have effectually done for poor

Mr. Comet, who has never been

heard of since. Such a termination of

thearTair appears the more remarkable,

on referring tothe diminutive size both

of Pallas and Cores, neither of them

being more than 100 miles broad,

and it is said they arc as broad as

they arc long. Mr. Comet must

have been the very tiniest of his

species, not to have been able to take

them both off iti his pocket ! The

old logicians used to say, " Oninc

inajus continet minus." But, " nous

avons change tout ccla," and the

next discovery will be, that Jonas

swallowed the whale!

I am, Sir, &c.

F. M.

Ocl. IS, 1826.

PM'IDITY OP SULPHUR AT COMMON

TK3irEUATl'RES.

Having placed a Florence flask

containing sulphur, upon a hot sand

bath, it was left to itself. Next

morniug the bath being cold, it was

found that the flask had broken, and

in consequence of the sulphur run

ning out, nearly the whole of it had

disappeared. The tlask being bro

ken open, was examined, and was

found lined with a sulphur dew, con

sisting of large and small globules

intermixed. The greater number of

these, perhaps two thirds, were in the

usual opaque solid state ; the re

mainder were fluids, although the

temperature had for some hours been,

that of the atmosphere. On touching

one of these drops, it immediately

became solid, crystalline, and opaque,

assuming the ordinary part of sul

phur, and perfectly resembling the

others in appearance. This took

place very rapidly, so that it was im

possible to apply a wire or other

body to the drops quick enough to

derange the form, before solidity had

been acquired ; by quick motion,

however, it might be effected, and

by passing the finger over them, a

sort of smear might be produced.

Whether touched by metal, glass,

wood, or the skin, the change seem

ed equally rapid ; but it appeared to

require actual contact ; no vibra

tion of the glass on which the glo

bules lav, rendered them solid, and

many of them were retained for a

week in their fluid state. This state

of the sulphur appears evidently to

be analogous t» that of water, cooled

in a quiescent state below its freez

ing point ; and the slow property is

also exhibited by some other bodies,

but I believe no instance is known

where the difference between the

usual point of fluidity, and that

which thus could be obtained is so

great : in the present instance, it

amounts to 130 degrees, and it might

probably have been rendered greater

if artificial cold had been applied.

M. F.

SIR ISAAC NEWTON.

" O'er Nature's laws God cast the veil

of night,

Out blaz'd u Newton's sou), and all was

light."

This wonderful genius, "whom to

have bred might well make England

proud," was born on Christmas day,

lfjltf, at Woolslhorp, a hamlet of Col-

sterworth, Lincolnshire, 6 miles south

of the town of Gruntham. He was the

posthumous and only son of a Mr. John

Newton, (descended fiom an ancient

and respectable family) and bom about

three months after his decease. When
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12 years of age, he was sent to the Gram

mar school ofGrantliam, at which place

lie made a good proficiency in the lan

guages, and laid the basis of his subse

quent pursuits ; after having spent a few

year* there, his mother, who had no in

tention of making him either a scholar

or a philosopher, sent for him home, in

order to instruct him and train him to

agricultural affairs, and rendered capa

ble of managing his estate. Instead of

attending to the business of the farm,

however, he was always studying and

poring over his books, frequently •with

out the knowledge of his mother.

At length the time arrived when

tie should be freed from a slate so

uncongenial to his taste; it was the

effect of accident. Being one Saturday

sent to Grantham market, he was dis

covered by an uncle oChis, a clergyman,

in a liny loft, working a mathematical

problem : which problem, with what

4ie had before observed, fnlly satisfied

our divine, that his nephew's inclination

to learning was invincible, and that he

would never make a good agriculturist.

He, therefore, persuaded Newton's mo

ther to allow him to follow the bent of

his mind, and to send him back to the

grammar school. Afler continuing there

some time, he was, in the year 1660,

entered of Trinity College, Cambridge,

x>f which place his uncle had been a

member, and where he possessed a nu

merous circle of friends. Mr. Newton

chiefly directed his attention to mathe

matics, and, by the amazing force of his

genius, made such an extraordinary and

rapid progress, that he excited the ad

miration, and engaged the intimate

friendship of Mr., afterwards l)r. Isaac

Barrow, who was then a fellow of Tri

nity College, and one of the most emi

nent mathematicians of his day.

His college studies were commenced

by applying himself to the consideration

of Euclid's Elements; but he shortly

cast them aside, as they did not obtain

from him that approbation which the

•intrular excellence of that author's me

thod of demonstration, (by means of

which, the whole series and convictions

of the truths proposed, is perpetually

kept in sight, up to their original prin

ciples), so eminently deserves ; and this

we are to attribute to the great facility

wilh which Neu ton understood the first

propositions, they appearing so plain

and easy to him, that lie did not take the

trouble of further examining inlo tlie

book.

Of this neglect, however, he was fully

•ensiblu in his riper years, and he very

ingenuously expressed bis regret to Dr.

Pemberton, for his error in applying

himself to theworks of De« Cartes, ami

other algebraical authors, before he had

considered the Elements of Euclid, with

that attention so excellent a writer de

serves. Dr. AVallis's treatise more par

ticularly occupied Mr. Newton's mind,

and presented him with matter which

set his unbounded invention at work,

and opened the way to his new method

of Infinite Series and Fluxions. In this

way was he engaged till the year 1664,

when he took the degree of B. A. His

attention, about this time, was directed

to optics, which produced HIS theory of

light and colours. In 1665, on account

of the plague, which raged at Cam

bridge, he was obliged to retire into the

Country, where he remained about two

years. During this period, however, he

was not idle, his genius ever active and

enterprising, was not likely to lie dor

mant. With what effect and success he

pursued his studies will hereafter be

seen ; it is supposed, that it was at

this time that he made his famous dis

covery respecting gravity, by the fall

ing of an apple from a tree. He returned

to College in 1667, and was in that year

elected a fellow, and admitted to the

degree of M. A. In 1CC9, Dr. Barrow

resigned to him the business connected

with the professorship of mathematics.

As his thoughts had for some time been

directed to optics, for the first three

years he made them the subject of his

Lectures, and in which the discoveries

he had made formed the principal fea

tures. In the year 1672, Newton was

elected a fellow of the Royal Society,

and having now brought his theory of

light and colours to a very considerable

degree of perfection, he made a com

munication of it to the Society, and it

was published in the philosophical

transactions for that year. Our author's

ideas on this subject were so original

and unexpected, that no sooner did they

make their appearance than he was -as

sailed by opponents from all quarters;

and being ot'a mild and gentle disposi

tion, averse to the bustle and acrimony

of controversy, be made up his mind

not any moru to publish, and laid by his

optical lectures, after having been at the

labour of preparing them for the press,

and his analysis of infinite series which

ho intended should have accompanied

thorn. He now turned his endeavours

to the perfecting of his reflecting teles

cope, and so admirably did he succeed,

that, though it was but six inches long,

lie had distinctly seen Jupiter plainly
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round, with the four satellite! then dis

covered, and Venus horned. At the re

quest of the Royal Society, he sent to

them this telescope, together with a

description of it, and other particulars,

which they published in their transac

tions, 1672. During the same year, be

published at Cambridge, " Bernard!

Vazenii Geographiageneralis in qua af-

fectiones generates Telluris, explican-

tum, aucla ct illustra ab. Isaac New

ton." octavo. From this period till

1679, he carried on a correspondence

with Mr. Harry Oldenbourg, Secretary

of the Royal Society; Mr. John Col

lins, Mr. John 1'lamsteed, and Dr. Ed

mund Halley ; which letters contain a

variety of curious and useful observa

tions. In the year 1675, Mr. Hook hav

ing laid claim to some of his inventions

in his theory of light and colours, he as

serted his right to them with great spi

rit and complete success. In the win

ter between 1676 and 1677, Newton

found out the grand proposition, that,

by a centripetal force acting recipro

cal ly as the square of the distance, a

planet must revolve in an ellipsis about

the centre ofgravity placed in its lower

focus, and with a radius drawn to that

centre describe areas in proportion to

the times. In the year 1680 a Comet

appeared on which lie made several

observations ; for some time he was in

clined to believe that it was not one and

the same, but two distinct and separate;

this opinion was at variance with that

held by Mr. Flamsteed ; be held that

its tail was a tliin vapour emitted from

the nucleus of the comet, ignited by its

proximity to the' sun. " And, I suspect,"

says Sir Isaac, " that the spirit which

makes the finest, subtlest, and best part

of our air, and which is absolutely ne

cessary and requisite for the life and be

ing of all til inps, comes from the comet."

He also computed that the sun's heat in

the comet, for that year, was to his

heat with us at midsummer, as28,OOUto

one, and the heat of the body of the

comet 2000 times greater than that of red

hot iron ! About this time he received

a letter from Mr. Hooke, explaining the

nature of the line described by a falling

body, supposed to be moving circularly

by the diurnal motion of the earlh. and

perpendicularly by the force of gravity,

which led him to enquire anew, what

was the real figure in which such a body

moved ; and this investigation gave rise

to his resuming his former thoughts re

specting the moon. As Picart had mea

sured a degree of the earth in 1679, by

using his measures, be concluded that

the moon is retained in her orbit entirely

by the attractive force, and, consequently,

that this power decreases in proportion

of the squares of distance, as he had

formerly supposed ; upon this princi

ple, he discovered the line described to

be an ellipsis having one focus in the

centre of the enrOi ; and finding, by thii

means, that the primary planels really

moved in such orbits as Kepler had af

firmed, he had the satisfaction to see

that this enquiry, which lie had under

taken at first from curiosity, was capa

ble of being applied to thermost impor

tant purposes ; a case in no wise singu

lar, as it frequently happens that some

of the most beneficial improvements in

the arts, conferring or making incalcu

lable benefits, are, to all appearance, the

offspring of accident. Upon this he

drew up several propositions in refer

ence to; his discovery, which he for

warded to the Royal Society, in IRSSj

these propositions exercised the inge

nuity of all the mathematicians, and

completely baffled their conceptions as

to a correct conclusion ; among these

was Dr. Halley, who in the year 1G8-1,

month of August, made a journey to

Cambridge, in order to consult our au

thor, who informed the Doctor that he

had completed a proof; this he trans

mitted in November, in consequence of

which he received another visit from

the same gentleman, who obtained his

consent to have it entered on the regis

ter of the Royal Society. Alter this

Sir Isanc was prevailed upon by Doctor

Halley, and at the request of the society,

to complete his Principia. The third

Book of that work, being only a conclu

sion of some propositions in the first, was

then drawn up by him in a popular

form, with the intention of its being

published in that way : he was, how

ever, convinced that it was best not to

let it appear without strict demonstra

tion ; at length, in the year 1687, about

midsummer, under the care of Or. Hal-

ley, the woik was printed with the title

of' " Philosophise naturalis 1'rincipia

Mathemnlica,"quarto,coiitain ing, in the

third book, the cometic astronomy he

had discoverer!. The second edition,with

many improvements, was published in

1713, quarto, and another still further

improved by the author in London, un

der the care of Dr 11. I'emberton. It also

was reprinted at Paris, with voluminous

notes, four vols. quarto. Not long be

fore the time when this work first ap

peared, the privileges and rights of the

university of Cambridge were attacked

by Jamei the second, who lent down a
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mandamus to admit a Father Francis, an

ignorant fellow, (with no other recom

mendation than that of being a monk)

to the degree of M. A. On this occasion

Newton appeared among the most jea

lous and active defenders of the im

munities of that body, and was ap

pointed one of the delegates to the high

commission court, where they main

tained their cause with such resolute

courage, that the King and his advisers

thought it most prudent to abandon the

affair.

CTo be continuedJ

MECHANICAL TRIPLING.

Boverick, who made chains " to

yoke a flea," must have possessed

exquisite patience. Besides a chain

of 200 links, with its padlock and

key, all weighing together less than

the third part of a grain, this inde

fatigable minute artificer was the

maker of a landau, which opened and '

shut by springs ; which landau, with

six horses harnessed to it, a coach

man sitting on the box, with a dog

between his legs, four inside and two

outside passengers, besides a postil

lion riding one of the fore horses,

was drawn with all the ease ami

safety imaginable, by a well trained

flea ! The inventor and executor of

this puerile machine, bestowed on it,

probably, as much time as would

have sufficed to produce Watt's steam

engine.

STEAMING VINERIES AND RAISING

WATER.

Sir,—I should be much obliged by

answers to the following queries :—

First.—Having two vineries which,

during the forcing season, I should

like to steam for the purpose of

killing red spiders and promoting

vegetation, I beg to know where I

can purchase an air-tight moveable

steam kettle with a furnace thereto,

for such purpose ? IVhat sized ket

tle would be sufficient for a house

whose area is forty feet by fifteen,

so that the steam produced should,

at each time of being put in action.

saturate the leaf of every plant in the

house, and search every corner and

crevice of the interior. It would be

variously used from one to three days

per week, and half an hour at each

steaming ?

Secondly—From a piece of water

on low ground, I wish to raise a con

tinuous stream for six hours perdar,

by means of pipes, twelve inches di

ameter, to a height of twelve feet

above the level, and to a distance of

an hundred yards.—Query, what

horse power is required to effect

this object?

Thirdly.—From the like piece of

water, I should wish to raise a con

tinuous stream for six hours per day,

by means of pipes, twelve inches di

ameter, into a reservoir twenty-five

feet above the level, and at the dis

tance of a hundred yards.—Query,

By horse mill or steam, what is the

power required ?

Your obedient humble servant,

QUERBRIS.

TO OUR READERS AND CORRES

PONDENTS.

From inattention to the directions

transmitted with the drawings illustra

tive of our first article in thisnumber,oo

an Improvement in Carriages, our en

graver has represented imperfectly in

lig. 1, and incorrectly in flg. 3, the man

ner of affixing the sway-bar to the pole.

The mode of connexion, in both cases,

should be the same, with this single

exception, that the pin does not pass

through the pole in flg. 2. The reader

will please refer to fig. S for a full

explanation of these particulars.

Communications received from M.

H. S.—N. W. S.—Inquisitor—J. S

A. Mc Kinnon—.V Subscriber—J. M.

B.—N. II.—Edwin—and M. S.

Communications (post paid) to be addressed

to the Editor, at the Publishers'. KNIGHT

and LACEY, Si, Paternoster Row, London.

Printed by D. Sidney, Northumberland Street,

Strand.
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PRACTICAL PERSPECTIVE.

(Continued from page 378.)

I shall, according to my promise,

devote this letter to explaining the

method of cutting off the perpendi

cular lilies representing the heights

of the walls, &ic. in the picture, in

their relative proportions, and, for

this purpose, I must direct the at

tention to

Problem 2.

Figs. 4, H, G, 7, and 8.

Required, the elevation and plan

being given, to depict the church,

fig. 4, in perspective.

The plan, &c. heing prepared and

the perpendiculars raised, according

to the preceding rules, to obtain the

height of the wall, v z, its represen

tation, must be found on the plan

which will be the line Y z, the width

which on the picture, tig. C, is enclosed

between the perpendiculars, 5.7 ; then

draw at right angles, with v z, fig. 5,

from the end of the wall, z ; the line

Z G, cutting I N at E, which, taking

the distance between it and the va

nishing point, transferred to H L,

iig. C, will give the poiut through

which passes the line of elevation,

G H 1, for the wall, y z, and also for

the roof, XX, as it is gabel ended, fig.

7 ; had it been hipped, fig. 8, it would,

on the plan, have presented another

angle R, and the line of elevation

would have been the dotted lines, R G,

on the plan, and G H on the picture.

Then, from E, fig. 6, set off on

the line G H 1, the distances,

(from the elevation, fig. 4.) A B,

B C, and C D, from which, draw

lines to the vanishing point, V, and

where they cut the perpendiculars 6,

7, draw the parallels, y z,—Y t for

the top and bottom of the walls, and

X X for the ridge of the roof, which

join by the line, X Z, and X X, ZZ,

YY, is the true representation of the

wall and roof, X X, Z Z, Y Y, in the

elevation.

To ascertain the height ofthe tower

and door, draw the lines, G H 8, G H

3, fig. 5 and 0, aud proceed as before.

For windows, steeples, or other

elevations, however numerous, these

methods must he repeated.

For the rules for drawing circlet,

I must refer my readers to the *e-

cond division ofmy subject, Oblique

Perspective, which I purpose to com

mence in my next communication.
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DR. cartwright's claim to thb in

vention OF THE POWER. LOOM.

Sir,—In an account which lately

appeared of the power loom, the

writer evidently labours under a mis

take as to the original invention of

that machine. He says, " the first

power loom I remember was invent

ed by a Scotsman of the name of

Millar, (and not by a brother ofMa

jor Cartwright, as a correspondent of

the Times has it,) I believe about

the year 1795 or 1796 ; it was rather

a clumsy concern, and did not an

swer the purpose, as was expected ;

yet there cannot be the smallest

doubt that it gave the hint to those

which followed. The first really ef

fective I ever saw, was made by Mr.

Horroclcs of Stockport, in 1S01 or

1802 ; and about the same time Dr.

Cartwright tried his hand at improv

ing it. Nobody will deny that Dr,

Cartwright was a great mechanic,

yet it is equally certain that he did

not add any thing essential to the

machine." The writer of the fore

going passage may possibly speak to

the extent of his knowledge, but if

it be Buffered to pass unnoticed, the

public might reasonably conclude

that the friends of the late Dr. Cart

wright, who possess the means of

tracing the whole progress of his va

rious inventions, were indifferent to

his undoubted claim of being the

original inventor of the loom for

weaving by machinery.

It is a circumstance well known to

his family, and within the personal

knowledge and recollection of the

individual who now addresses you,

that the Rev. Edmund Cartwright

had applied his mind to the con

struction of a loom to be worked by

machinery as early as the year 1784.

In March 17S5, he took out a patent

'lor his machine, then brought to

some degree of excellence ; and in

the years 178G, 17.7, 17S8, and

1790, he also obtained patents for

successive improvements therein.

He had, in the mean time, established

at Doncaster in Yorkshire, a consi

derable manufactory, worked by a

steam engine, where muslins, cali

coes, &c. were fabricated by this

machine, very little, if at all, inferi

or to those woven by hand ; and this,

you will observe, was several years

prior to the appearance of Millar's

machine, which, clumsy and defec

tive as your correspondent considers

it to have been, he has not the

smallest doubt gave the hint to those

which followed. .

In the year 1791 or 1792, a 'per

son of the name of Grimshaw, made

an attempt to introduce Mr. Cart-

wright's looms at Manchester. He

built a manufactory on a large scale,

and several of the looms were actual

ly erected, ready for working, when

the whole establishment was de

stroyed by fire. As there was rea

son to suspect that this was not

done by accident, no other ma

nufacturer chose, at that time, to

render himself obnoxions by intro

ducing the use of machinery ; and

Mr. Cartwright's attention being di

rected to other inventions, from

which he expected to derive greater

advantage, his machine for weaving

remained for some years nearly as

much disregarded by himself as it

appeared to be neglected by the

public.

About the time, however, which

your correspondent, whimsically

enough, fixes upon for Dr. Cart

wright to have first tried his hand At

improving a weaving machine, that

gentleman's original patent rights

had expired, and several manufac

turers were actually employing his

invention with success. During the

late war, the demand for English

cotton goods had so prodigiously in

creased, that it was found impossible

to supply it without the aid of ma

chinery ; and it then appeared that

Mr. Cartwright's loom, (admitting

that some improvements and modifi

cations might have been supplied in

the course of its adoption,) was the

machine generally used in the princi

pal manufacturing towns of England

and Scotland. This fact had become

so well known, that Mr. Cartwright,

who had himself experienced nothing

but loss and disappointment from in

ventions that had proved a source of

infinite national advantage, was ad

vised by some personal friends, re

sident in Manchester, as well as by

2 D 2
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several manufacturers themselves, to

apply to government for some remu

neration. Accordingly he did peti

tion parliament to that effect, in the

year 1808, and again in 18TO, in

which year a grant of 10,0001. was

made to him by the Commons, on

liia Majesty's account, " for the

good service Mr. Cartwright had

rendered to the public by his inven

tion of weaving."

In requesting the publication of

this statement in your useful and va

luable magazine, the writer has no

desire to depreciate the ingenuity of

other mechanics, or to deny that a

more perfect machine may in time

supersede the best that has hitherto

been constructed ; all we contend

for is, that the loom invented by Mr.

or (as he latterly became,) Dr.

Cartwright, was the one in use du

ring the most flourishing period of

our manufactures, and that the in

vention was strictly original in him.

i am, Sir,

Your obedient Servant,

M. S ,

ANOTHER VIEW OP THE RESERVOIR

CASE.

Suppose the ends of the reservoir

had not been perpendicular, but pos

sessed a declivity equal to that or the

sides. What difference would that

have occasioned, 1st in the depth left

for the second set of labourers ? And

2nd, in the total sum received for

pumping out the cistern ?

1 H.N.

Mr. A. Mc Kinnon, of Sheffield,

has also proposed another view of

the case, which we may, probably,

hereafter submit to our readers.

A very correct solution, by this

gentleman, of the case, as first sta

ted, was received, but not in time to

be noticed in our last.

MULTIPLICATION IN ONE LINE.

Rock Life Assurance office,

19th December, 1825.

Sir, —In page 37(3, of your fourth

volume of the Mechanics' Magazine,

one of your correspondents, W. W.,

requests to be informed the mode by

which the multiplication of any

number of figures, by any number

of figures, may be effected in one

line.

The following is the plan for mul

tiplying any number of figures, viz.

—Liet the multiplicand be denoted

by A, B, C,D, &c. and the multi

plier by a, b, c, d, &c. ; then the

question will stand thus:—

Multiplier A, B, C. D.

Multiplicand a, b, c, d.

The first figure in the product will

be Dxd, the unit figure of which

must be put down, (as in common

multiplication) and the tens figure

carried to the multiplication for the

second figure, which will be dxC+-

Dxc; put down, as before, the unit's

figure, and carry the remainder to

the multiplication lor the third fi

gure in the product, which will be

Bxd+Cxc+Dxb"; the fourth fi

gure will be Axd+Bxc+Cxc-h

Dxa; the fifth figure, Axc + Bxb

+ Cx~a; the sixth figure, Axb4-

Bxa; the seventh figure, Ax a, the

whole of which last product must

be put dowu, and the multiplication

is complete. The same rule applies

to any number of figures, as it is

only necessary to extend the number

of siugle multiplications, as in the

above plan, until the whole of the

products are brought into one sum;

that is to say, the middle figure of

the product will consist of the sum

of as many single multiplications as

there are figures in the multiplicand

(where there are the same number

of figures in the multiplicand as in

the multiplier, as in the above ex

ample.)

When the number of figures in the

multiplier arc less than the number

in the multiplicand, the plan will be

as below :—

Let the multipli' A, B, C, D, E, P.

and the multiplier a, b, c, d.

Figs, in the product.

1. = d"xT~ _

2. =dxE-f-cxF
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S, —

8. dxA+clTB+exC+axD

7. = c'xX+bxTI+airn

8. = e~xA.+axB

9. and las' = axA

In each case, of course, the unit

figure only being put down, and the

tens, &c. carried to the next figure.

To make the plan clearer to those

who may not be accustomed to the

analytical mode of explanation,

let the multiplicand — 456 7

and the multiplier = 2345

Product = 10709615

I I I I I I I

»O OOt J*. Oil Oil O» Ol.

X XX XXX X

K> *O|

II xx x

C,l K) I 06 1 OO I CO

n xxxi
»o OJ1 o>l -»'«

By the above, it is readily seen

tlui, the first figure consists of the

product of the two right hand figures;

that the second consists of the pro

duct of the two right hand figures,

diagonal-ways, into the two middle

figures ; that the third consists of

the product of the two right hand

figures into the two left hand figures,

also diagonal ways, added to the

product of the two middle figures ;

that the fourth figure consists of the

product of the tivo left hand figures,

diagonal-ways, into the two middle

figures ; and* that the last figure con

sists of the product of the two left

hand figures ; in each case, of course,

the units only being put down, and

the tens carried to the next opera- '

tion.

I am, Sir, &r. &c.

H. HUBBKT, Jux.

[In addition to this communication,

which would hare been sooner in

serted, but that it was accidentally

mislaid, we have received similar

answers from R. Edwards, J. S.,

Jack Long ; and S.—C W. refers to

Walklngham's Tutor's Assistant, p.

162, where the operation is also fully

explained.]

n x
S~t

Some years ago, wishing to as

certain how the above mode of mul

tiplication was to be performed, I

analysed a multiplication sum as

below, and thence discovered the

mode : thus—

f>78

3.54

32 = 4X8 for 1st fig.N

= 4x7 for 2nd fig.

= 4X6 for 3rd fig.

= 5X8 for 2nd fig.

= 5X7 for 3rd fig.

= 5x6 for4t!i fig.

= 3X8 for 3rd fig.

= 3X7 for 4th fig.

= 3X0 for 5th fig-..

S2W012

 

CELLAR DRAINING.

Why does Mill- extinguish burning

Pitch?

Sir,—In the autumn of last year I

built a house ; it stands upon rather

a rising piece of ground, which is

very gravelly and spongy at about

eight teet below the surface ; there is

a cellar under the passage or hall,

which is eight feet deep, in which a

well is stink, six feet still deeper,

making, on the whole, nearly I !•

feet to the bottom of the well, frow,

in this situation, there is such a rise

of water, that it generally overflows,

at least a foot deep in the cellar

floor, making that place entirely

useless. The water cannot be

drained off, unless at a very great

expense, and an intrusion on neigh

bouring property. I am about fix

ing a pump, which I suppose will

do something for me, but the water

rises so rapidly, that I much fear
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whether any ordinary quantity, for

domestic purposes, will keep it under.

My plumber tells me there is a sort

of cement which will make the cellar

water proof, and that if the bottom

and si.!;'., to a certain height, bn

drawn with it, my purpose will be

gained.

Now I wish, through the medium

of your ingenious publication, to

know whether there is such a cement,

and whether it is really found to an

swer or not ; if not, I shall feel my

self much obliged to any one who can

inform me of the most effectual way,

having an eye to economy, to rid

myself of so unpleasant a winter

companion.

Though quite unconnected with

the above subject, can any of your

chemical readers say, why skimmed

milk should be the most effectual

extinguisher of flaming and boiling

pitch ? Water, it is well-known,

when poured in suddenly, is attended

with much ebullition and danger,

whilst old milk completely deadens

the flame as quick as possible.

INQUISITOR.

Lincoln.

[Inquisitor is referred to the letter

of a builder, in our present No. on

Parker's cement.]

SILVERING WOODEN ORNAMENTS.

Sir,—I should be much obliged to

any of your correspondents, that
•would favour me with the simplest

method of silvering small wooden

ornaments, and the preparation of

the whiting and size. I believe that

a red powder is the principal ingre

dient employed to make the silver

adhere to the whiting, without the

size generally used. A particular

friend of mine is in the habit of doiug

this, but, as he refuses to give me

the receipt, any of your correspond

ents so doing, will confer a great

favour on, an Old Subscriber,

T. D.

Near Golden Square.

INSTRUCTIONS FOR THE VSR OP

PARKER'S CEMENT, AND REMARKS

ON THE ECONOMY OP- ITS APPLI

CATION.

Take a small quantity of the ce

ment, and add as much water as will

bring it to the consistence of paste or

dough, and make it mix quickly : it

will soon set and become hard. If it

appears to get hot, and retain its

heat for some time, it is good ; but

if, after setting (for even an indiffer

ent article will set a little,) it soon

loses its warmth, and begins to feel

damp, it is bad ; and if you can easi

ly reduce it to a paste again, it is

good for nothing. If you plunge

your hand into the middle of the ce

ment in the cask, and if it is good, it

will generally feel warm. When

exported, it ought to be in sound

and good casks, and kept dry and free

from air.

To make a good tank, 1 recom

mend the following method.—Four

inches of the brick-work, at least,

should be set in cement, and one

good coat laid over the same. The

bottom should have an addition to the

brick-work, worked in cement to

nine inches, and then sound plain

tilt's should be broken into four

pieces, and bedded in cement, with

a coat over. Observe, also, not to

let the angles be pierced by the work

men's trowels ; to prevent which,

the writer of this generally orders a

little to be put into them, and round

ed off.

Cisterns, I recommend to be good

thick stone for the front and bottom,

and what brick-work is to be ce

mented, to have plain tiles bedded in

cement, and coated over the same as

the tank, which prcvsnts, in a great

measure, the water oozing through

the wall.

To execute in cement or compo

sition an old front, rake out all the

decayed mortar, cut away tlie da

maged and decayed bricks, and hack

the sound ones, especially if they

have been coloured—which must be

expected to be the rase if they have

oven stood only fortv years. (Jood

cement, and sharp sand, should be

used, in about equal quantities—the-

sand to be well washed ; as much may
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he gftgged or mixt, as will ruff in

and fill out to about 1| yards. The

■workmen then take a rule, and float

off, keeping on till they have done a

length or scaffold, and then, after

throwing on some water, they add a

fine coat, which they well hand-float.

After jointing the same, they next

mix a little lime and water, which

should he passed through a fine sieve ;

with this they wash the work over,

that it may the more easily take the

colouring or painting.

As I have gone thus far to describe

the quality and working, of what is

called Parker's cement, I shall proceed

to describe its use, &c. When brick

work has been done from fifty to six

ty years, the joints of the same, or,

more properly speaking, the mortar,

even when pretty well done, begins

to decay, and frequently even at an

earlier period. The bricks also often

require to be repaired and pointed,

every fourteen or fifteen years ; and

after a few more years, you cannot

keep out the damps. Now a front

can be well done with Parker's ce

ment in the most workman-like man

ner, and with the best materials, for

the price of tuck pointing. It may

be objected, that every three or four

years it will require colouring, but

this is not an expensive job. The

interest of the cost of one tuck point

ing, will be more than sufficient -to

compensate that expense. Take care

also, to employ a person that will

faithfully use the genuine article, for

there is much of a spurious and adul

terated sort that is vended about ;

and those who seek cheap jobs, will

frequently fly to it, to remunerate

them for a low priced contract.

When that is the case, a good fresh

lime, even of chalk and sharp well-

washed sand, would be far better than

their spurious cement. It is of import

ance always, to purchase your ce

ment from a merchant who is not

only an honourable one, but who has

a quick sale.

A Builder,

Who has not any interest to serre, but

as a well wislter to the public.

HYDROSTATICS AND HYDRAULICS,

CONTINUED.

Of the Syphon.

The syphon is nothing more than

a bent tube, having one of its legs

longer than the other. The shorter

leg is immersed in the fluid contain

ed in a cask or other vessel, when, if

by applying the mouth to the lower

orifice the air be drawn out of the

tube, the water in the vessel will

flow off till it be completely emptied.

The same thing may be effected in

a neater manner, by filling both legs

of the syphon with water, and then

immersing the shorter one in the

fluid. Some syphons are furnished

with an extra pipe and stop-cock, as

represented in the following figure ;

by means of which, the air is ex

tracted from the syphon with much

greater facility. When the short leg

of the syphon is immersed in the

fluid, F, and the stop-cock, G,

closed, if the mouth be applied to

the extremity, S, of the small pipe,

and the air withdrawn, the fluid will

fill the tube, and on the cock, G,

being opened, will issue from the

orifice ot the longer leg.

 

It is obvious that the atmosphere,

which has a tendency to raise the

water in the shorter leg of the sy

phon, by its pressure on the surface

of the water in the vessel, has the

same tendency to prevent the water

from falling from the orifice of the

longer leg, by its pressure there ;

and therefore, if the legs were

of equal length, no water could

possibly run out. But when the

outer leg is longer than the inner

one, the column of fluid which it

contains being likewise longer, will,

by its superior weight, cause the

water to flow from the lower orifice ;
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and the velocity of the issuing; fluid

will increase, as the difference be

tween the two lees of the syphon it

made greater. To prove this last,

take two syphons of the same bore,

but the outer leg: of the one being1

considerably longer than that of the

other, when it will be found that the

same vessel will be emptied by that

which has the longest less in a much

shorter time than it would by the

one with the shorter leg. The sy

phon is the means, by which the de

ception of Tantalus s cup is pro

duced ; but at this is familiar to al

most every one, I shall not stop to

describe it here. See Mechanic s

Magazine, vol. 1, p. 15.

By the principle of the syphon,

wemay explain intermitting springs,

or those which at some seasons

flow with considerable violence, and

at others are perfectly, dry. In or

der to explain them clearly, we mutt

have recourse to the subjoined figures,

one of which represents a simple

contrivance, by which the principle

of them may be explained, and their

action seen ; and the other, the sec

tion of a natural spring.

 

Xia.2

Y
'
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In fig. 1, G represents a vessel of

water, supported on the stand, H ;

I is a syphon of small bore, slowly

conducting' the water from O into K,

into the bottom of which is fixed the

bent syphon, L M, of a much lar

ger bore than I . When the water in

the vessel, K, has reached the level,

M, of the bend of the syphon, L M,

it i* discharged with great rapidity,

and the stream stops of course, when

the vessel is empty. It will not flow

again till the water reaches the level

as before, when it will be again dis

charged ; and so it will continue, al

ternately flowing and stopping, till

the water in G is exhausted.

In fig. 2, A B is the side of a hill ;

C is a cavity in the rock, and D D,

numerous small fissures, through

which the water gradually percolates

into C. When the water in the

cavity has reached the level of the

top of the syphon-formed crack, E,

it is rapidly carried off through E,

which does not cease running till the

cavity is nearly emptied. In course

of time, the water again accumulates

in C, and when it reaches the level

of the top of the channel, E, is again

conveyed through it with consider

able velocity. The connexion be

tween the two figures is easily per

ceived. The syphon, I, represents

the fissures, D D, gradually de

positing the water in the vessel, K,

which corresponds with the cavity,

C ; and the larger syphon, L M, re

presents the channel, E, which ra

pidly carries off the accumulated

water.

Since fluids press with so much

force in every direction, and 6ince

that force becomes greater as the

altitude of the fluid is increased,

it necessarily follows, that the lower

parts of dykes, banks of rivers, ca

nals, and so forth, must be much

stronger than the upper parts, in

order to resist the great pressure

which they have to sustain. Great

care and attention h therefore ne

cessary in the construction of dykes,

&c. ; but as the investigation re

quires a considerable knowledge of

mathematics, and is more particular

ly the business of the engineer, I

shall not enter upon it here. In my

next communication, I propose to

treat of specific gravity generally,

and the method of ascertaining the

specific gravity of solids and fluids.

J.M.N.

IMPROVEMENT IN BRUNTON 8

PUMP.

Ef.l

\ I

r
L'i

q

n

Sir,—I beg leave to hand you an

improvement on the sinking part of

Mr. Briinton's pump, taken from

Nicholson's Operative Mechanic,

page 2G4, fig. 249: not that I claim

the improvement, but knowing that

it has been used with success in the

lead mines at BUnchland, in the
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county of Durham, and also in some

of the lead mines at Alston Moor, in

Cumberland.

Mr. Brunton's pump is supposed

to be placed in the centre of the pit

or shaft, and that the snorehole, or

bottom piece, radiates the bottom

of the pit as the sinkers proceed ;

but it often happens, the pumps are

not placed in the centre, and, in that

case, Mr. B.'s pump would only ra

diate a part of the shaft. Should the

pumps be placed at some distance off

the centre of the pit, by this im

provement, there is no occasion to

throw the whole stand of pumps out

of the plumb line, so as to place the

snorehole or bottom piece, in the

deepest part of the water in time of

sinking.

As an explanation of the drawing:

will shew the improvement more ex

plicitly, I will here give it :—

Explanation.

Fig 1, is an upright section of the

pump ; G represents the bucket door,

or clack-seat piece, without a flange

at bottom ; F is a pipe of the same di

ameter as the pipe G ; these two

pipes are connected together with a

piece of short-linked coil chain, bear-

Ing on two iron bars, put through

the two pumps at Z, Z. The space

betwixt th» ends of these two pipes,

is closed by a leather hose, e, e,

screwed to each pipe, with two screw

hoops at S, S, S, S. This leather

hose being made fully at e, e, so as

to allow the pipes, F and D, to move

to any side without endangering or

bursting it. The pipe, D, is hung to

the pipe, F, by a leather hose of dou

ble thickness, at n, tt, screwed to the

pipe, F, at a, a, and also to the pipe,

]), at l>, b. As the pit is sunk, the

snorchule piece is allowed to slide

down the pipe, F, by unscrewing or

slackening the hoop, a, a, and as the

sinkers proceed in the pit, the snorc-

hi)le piece can be moved and placed

in the deepest water; p, p, snugs to

th"i)iv off the shot.

Fig. 2, is a plan of the screw hoop,

with its joint, m, and screw, »•, r.

The huops should have two iron

plates, y, y, thinned at each cud, to

prevent the Icaflicr hose from puck

ering1 of cramping, as thi hoops are

screwed tight.

 

I should be very glad if the above

meet the eye of any of the ingenious

engine wrights, employed in the c o»

lierics in the neighbourhood of New

castle upon Tyne, and to hear from

them, through your valuable maga

zine, if they have either used this

improved sinking pump, or that they

approve of its utility.

I am,

Your obedient servant,

A constant subscriber,

Z. Y. X.

FASHION AND POTATOES.

The influence of authority and

fashion, in human affairs, is well ex

emplified in the history of the com

mon potatoe. The introduction of

this valuable plant into France, re

ceived, for more than two centuries,

an unexampled opposition from vul

gar prejudice, which all the philo

sophy of the age was unable to dis

sipate. At length Louis XV. wore

a bunch of the flowers of the potatoe

in the midst of his court on a day of

festivity, and the people then, for the

first time, obsequiously acknow

ledged its utility, and began to ex

press their astonishment at the

apathy which had so long prevailed

with rcjpird to its general c'.ilMv
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81 B ISAAC NEWTON.

(Concludedfrom p. 400, No. \6S.)

Oar author was chosen one of the re

presentatives of the convention parlia

ment in 1688, the sessions of which he

attended till its dissolution. In the same

assembly sat Mr. Charles Montague, af

terwards Earl of I l-iliii r. . who had been

the college companion of Newton, and

was well acquainted with hisabilitieaand

merit. That gentleman having been

appointed chancellor of the exchequer,

undertook the great work of recoining

the money of the realm, and knowing

no person so well qualified to surmount

the difficulties of the undertaking as our

author, obtained for him, 1696, the of

fice of warden of the mint. In (his si

tuation, which he rilled with honor to

himself and benefit to the nation, he

rendered services so important, that in

the course of three years after, he was

rewarded with the more responsible and

profitable appointment of master to the

mint, a place worth then from 12 to

1500/. a year, and which he held during

the remainderof his life. Upon his pro

motion lo this place, he appointed Mr.

William Whiston.of Clare Hall, hisde-

puty in the mathematical chair at Cam

bridge, allowing him the entire profits

accruing from it : and about four years

afterwards he procured him the honour

to be his successor in that post. In 1699,

the Royal Academy of Paris having

adopted a new regulation for the admit

ting of foreign members, Newton was im

mediately chosen one ; and in 1703, he

was elected president of the Royal So

ciety, and retained that honourable sta

tion till the time of his death. In 1704,

Newton published his " Optics, or a

Treatise of the reflections, refractions,

inflections, and colours of light,'' Lon

don, quarto. This work is the result of

his occasional labours for thirty years, in

bringing to perfection the experiments

on which his "new theory of light and

colours" is founded ; and they were

made with a nicety and precision which

alone could satisfy ins mind ; this the

ory seems to have been his favourite in

vention. In his speculations concerning

infinite series and fluxions, and the

power and rule of gravity in preserving

the solar system, there had been some,

though obscure hints, jriven by others

preceding him ; but he was without dis

pute the first person who conceived the

idea and engaged in the subtle and de

licate study of the anatomy of light;

who dissected a ray of light into its pri

mary constituent particles, which then

allowed of no farther separations ; who

discovered the different refrangibility of

the various particles thus separated,

and that these constituent rays had each

a particular colour inherent to it; who

shewed that rays falling in the same

angle of incidence have alternate fits

of reflection and refraction, that bo

dies are rendered transparent by the

minuteness of their pores, and opaque

by their largeness, and that the moat

transparent body, by having a great thin

ness, will become less pervious to the

light.

His assiduous attention had not how

ever all this time been alone occupied

by this subject ; on the contrary, it

seemed to embrace in its ramifications

all that we know of natural bodies; he

discovered that, at a distance, there was

a mutual action between light and other

bodies, by which all the various changes

of the former were produced. To as

certain the true state of this action was

what he had all along been trying to

discover> bat, after all, by its extreme

suhtilty, it escaped even A*» most pene

trating spirit. He has, however, fur

nished suflicient matter for those who

may hereafter engage in the pursuit of

this object.

Dr. Samuel Clarke, with the approval

of Newton, translated his optics into

Latin, and he was so pleased with the

correctness and elegance of the per

formance, that he made the Doctor a

present K 50M., or 1001. to each of his

children. It was published at London,

1700, quarto. A translation of it in

French, by Peter Caste, was also pub

lished at Amsterdam, 1720, 2 vols.

12mo., and reprinte I at Paris, 1720.

In the year 1705, Queen Anne, influ

enced by this extraordinary merit of

this great man, conferred on him the

honour of knighthood.

Two years subsequent, Whiston, by

our author's permission, published his

algebraical lectures, under the title of

.i:il/itne:ica Universal-fa seen (If Componi-

tinne el K:'^'>lulf'tns Arithmetics L'bw.

octavo, which book was turned into

English by Mr. Kaphson. A second

edition, with improvements by the au

thor, having been printed under the su

perintendence of Mr. Machin, Secre

tary to the Royal Society, the transla

tion by Mr. Haphson was revised and

corrected by Mr. Currn, and an im

proved edition of it. illustrated with

notes, wns published by Dr. Wilder, of

Trinity College, Dublin, in 1769, in two

octavo volumes; a Latin edition of the

work, with remarks by Castilion, after
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wards made iu'appearance at Amster

dam, in 2 volumes quarto. Id the year

1711, our author's Analysis per Quanli-

tatum Series Fluxiones et Differentia* cum

Enumeralione Linearum tertii ortlinis,

was published at London, in quarto, by
■William Jones, Esq. F. R. S. who met

with a copy of the first of these pieces

among the papers of Mr. John Collins,

to whom (as it has already been shown)

it had been communicated by Dr. Bar

row. It was inserted in consequence of

the controversy relating to the invention

of fluxions, which also gave occasion to

the printing, in 1722, by consent of Sir

Isaac, of a collection of Letters by him

and others under the title of Commercium

Epistolicum. D. Jo/iannis Collins, et

aliorum tie analyst promota jussu Socie-

talis Ret/ito in Lucum edition.

In the year 1714, the honourable

House of Commons having appointed a

committee to consider the petition of

Messrs. Dilton and Whiston, for encou

ragement to a new way by which they

proposed to discover the longitude at

sea by signals, Sir Isaac was applied to

for his advice, and the committee, after

having received his written opinion,

thought proper to reject the petition.

In the following year, Mr. Leibnitz, with

the object of gaining credit to the pre

tensions that the method of fluxions

had been borrowodfrom him, attempted

to bnffle Sir Isaac's skill by his famous

problem of trajectories; it however

proved but a matter of amusement to

Sir Isaac ; at the time he received it,

•which was about four o'clock in the af

ternoon, when returning from the mint,

and fatigut'd with the business of the

day, he sat down to study it, and finished

a solution before he retired to rest, al

though it was the most intricate pro

blem the ingenuity of the proposer

could invent.

■ Upon the accession of George 1st. to

the throne of England, Sir Isaac was

by that prince particularly noticed, and

it was at the desire of this illustrious

individual that Sir Isaac gave a finishing

hand to the fluxion controversy. Queen

Caroline, who delighted in the conver

sation of learned and intelligent men,

took particular pleasure in that ofNew-

ton, and she often publicly declared,

"that she thought herself happy in

coming into the world at a juncture of

time which put it in her power to con

verse with Sir Isaac Newton."

At her solicitation he drew up an ab

stract of his Chronology, and imparted a

copy of it to the Abh-.-Cunli,a Venetian

jiobletuan, then iu England,' upon an

assurance of secresy. But this Abbe,

who had professed ahigh regard for Sir

Isaac, on his return to the continent,

very dishonourably did him all the in

jury he could, by distributing several

copies of it; and by procuring a person,,

not only to translate it into French, bat

to attempt aconfutation of it. This ver

sion was printed at Paris, iu 1725, and a.

copy of it, without the commentary, un

der the title of" Abreqede Chronologie tie

M. le ChevalierNewton,fait par lui meme.

et trailuit, sur le Manuscriiil Anghii,'' waa

forwarded to Sir Isaac by the publisher,

under the pretence of asking his con

sent to the publication ; but though &

direct and positive refusal was given,

yet the whole of the work appeared the

same year. Upon this he promptly en

tered into a defence of himself, which

was published in the Philosophical

Transactions, vol. 34, under the head of

Remarks upon the observations made

upon a Chronological Index of Sir Isaac

Newton's, translated into French : and

published at Paris. A translation of

this paper appeared in the French capi

tal, with a letter of the Abbe Conti in

answer thereto.

Our incomparable philosopher bad

ever enjoyed a regular state of health,

until lie attained his 80th rear, when

he became subject to a retention of

urine, which was thought to be occa

sioned by a stone in the bladder, and

was considered incurable. However,

by observing a strict and regular regi

men, he obtained considerable intervals

of ease, although, at times, the pa

roxysms of pain were so violent, as to

occasion the sweat to pour off his face;

but such was his patience, that he was

never heard to utter a complaint : and

as soon as he had a moment's relief, he

would smile and converse with the ut

most cheerfulness. It is

thus, • • • •

He whose vast capacious mind,

explores,

All nature's scenes, and nature's God

adores

• * •

Expels, with skilful band the young

disease,

And softens anguish to the smile of

ease.

Caw thorn.

Till this time, he had studied aud con

tinued his attendance on business with

out interruption; but now he was ren

dered incapable of so doing, and was

obliged to trust the pcrfetmaiice of hi*
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duties at the Mint, to" his nephew, Mr.

Conduit. On the morning of the 18tli

of March, 1726-T, he read the news

papers, and conversed with his phy

sician, Dr. Mead, having then the per

fect use of his senses ; but lie was

eventually deprived of them in the

course of the next evening, and he

breathed his last on the 20th of the

same month, aged 85 years.

The last honors paid to the remains

of this wonderful man, were such as be

came his exalted merit, and that high

estimation in which he was held by all

the learned and the great of Europe. His

body lay in state in the Jerusalem

Chamber, adjoininjthe House of Lords ;

and, on the 28th of March, was conveyed

to the Weslminter Abbey, the Lord

Chancellor, the dukes of Montrose and

Roxburgh, and the earls of Pembroke,

Sussex, and Macclesfield, bearing the

pall. He was interred at the entrance

of the choir, on the left hand, where a

stately monument, with a most elegant

inscription on it, was raised to his me

mory.

This ornament to science, and the

pride of his native land, was in his per

son or a middle stature, and, in the lat

ter part of his days, inclined to be cor

pulent. His countenance was pleasing

and venerable at the same time, espe

cially when he took off his peruke and

showed his white hair, which was

pretty thick. He never used spectacles,

and lost but one tooth during the whole

of his long life. His character has

been drawn by Dr. Pemberton, Fon-

tenelle, and others. He had a very mo

dest opinion of his own abilities, and

when a friend of his had been saying

some very handsome things of hiswon-

Herful talents, he very unaffectedly as

sured him, that if he had done any thing

worthy of notice, and of service to the

world, it was owing to his patience of

thought and industry, rather than to any

particular sagacity. He was, when en

gaged on any particular problem, so

engrossed with it as entirely to neglect

his meals; his temper was remarkably

mild and equal, so that any accident,

however provoking and aggravating,

could scarcely disturb its serenity.

One particular instance exhibits his

equanimity in a striking light. He had

a favourite little dog, named Diamond,

which, one day, was left in his study,

when he had been called into an ad

joining room. Upon his return he had

the mortification to Hud that Diamond

had overthrown a lighted taper among

some papers, containing the nearly fi

nished labours of many years, by which

means they were set on tire and nearly

consumed. This loss, as it took place

when Newton was far advanced in life,

was irretrievable, yet instead of venting

his resentment on the author of this

mischief, he only rebuked him with

this exclamation,—" O Diamond, Dia

mond, thou little knowesl the mischief

thou hast done." In his religious sen

timents, he was a firm believer in the

truth of divine revelation, and a serious

christian. His discourses concerning

the formation of the universe, he em

ployed to demonstrate the being ofGod,

in opposition to every kind of Atheism.

He adhered to the communion of the

church of England, but detested and

held in abhorrence all kinds of intoler

ance toward? nonconformists. In his

disposition he was very humane, never

allowing animals to be slowly put to

death, for the sake of delicacy, nor

could he eat those which had been

reared in the family, but with the great

est repugnance.

Several works of his composition

have been printed since his death, under

the superintendance of various eminent

men.

MATHEMATICS PRACTICALLY AP

PLIED TO THE USEFUL AND FINE

ARTS.

By Baron Charles Dupin. Adapt*

ed to the state of the Arts in

England hy Dr. Birkbeck.

(Concluded from our last.)

The matters demonstrated are

of course not always so self-evi

dent as that one right line is not

two right lines, or so simple as the

mode of drawing' a straight line

with a ruler and pen ; but in a great

er or lesser degree the disposition to

embarrass plain truths by mere ver

biage is every where but too manifest.

We are well aware that it is by be

ginning with the simplest demon

strations that the scholar is best con

ducted to the more recondite truths

of geometry. But the sort of de

monstrations to which we object are

those which give no help whatever

to the scholar ; which make the mat

ters treated of neither more plain

nor more certain than they were be

fore ; and which only serve to bewil

der, instead of enlightening the un



414 MATHEMATICS PRACTICALLY APPLIKD TO THE ARTS.

derstanding. Thus we have in one

instance nearly a page, (81) with

a diagram to boot, occupied in de

monstrating an axiom the truth of

which it does require gome little, but

so very little, reflection to perceive,

that it obtains almost the instanta

neous assent of the mind, namely,

that two straight lines which are, at

an equal distance from each other,

are at an equal distance at every

paint. And then we are told, (p. 22,)

that " this equality of distance in all

their points, presented by parallel

lines when they approach to or recede

from each other, is of considerable

importance to mechanics." "For ex

ample, it is applied to the move

ments of jennies and mules for mak

ing cotton thread, to printing, to

engraving, to rail roads, to the

movement of drawers in their re

spective iVrinii -, to the movement of

pistons in pumps," &c. According

to which mode of shewing " mathe

matics practically applied," the au

thor might with equal propriety have

added, that it is also by studying this

remarkable property of parallel

straight lines that the tailor makes

the button suit to the button hole,

(each point in the outline of the but

ton describing, like the piston, a

right line parallel to the axis of the

button hole,) or that any other

workman makes any thing else

straight and fitting. However learn-

ed-like this style of demonstration

may be, it seems to us to be at vari

ance with every common-sense view

of the subject. The utmost that can

with truth or reason be sail! of such

examples, UK are here given, is, that

they exemplify what purallel lines

are ; not that they show how the pro

perties of parallel lines may be appli

ed. To talk of applying geometrical

properties in this way, is as much as to

affirm (which would be absurd,) that

such properties exist independent of

the corporeal forms in which they

are exhibited. Parallelium, like

hardness or softness, is but a quality

ot objects. Every person who lias

ever tried to' fit any article depending

on "the equality of parallels com

prised within parallels," from a pis

ton to a coat button, must be fully

aware of the importance of observ

ing exactness in that equality : but

though you were to multiply a thou

sand fofd, the instances which M.

Dupin has given of such parallelism,

you would not make any one a whit

the wiser, or, to speak practically,

more adroit in the production of pa

rallels. A botcher would still be a.

botcher, notwithstanding all your

instances.

The manner in which mathematics

may be here "practically applied'' to

the aid of the workman is simply

this : show him how he can test or

prove the parallelism of his lines,

find you will do all that mathematics

can do for him.

Perhaps the importance of such

parallelism might be beneficially en

forced by some considerations on the

effect which symmetry has on our

ideas of the beautiful in art. A lea-

Bon on this head would have been

more to the purpose, at least, than the

many instances to no purpose, which

crowd the pages of M. Dupin and

his English adapter.

We should be doing an injustice

to these gentlemen, however, were

we to leave it to be supposed that,

amidst all the superfluous display in

which they have indulged, they have

not interwoven much of both apt and

useful instruction. We know not,

indeed, that they have omitted any

thing that is necessary to a proper

understanding of the subjects treated

of. It is with their exclusive pre

tensions to usefulness only that we

have here to find fault. While we.

readily admit that in the specimen

before us, they have done all that

is needful to make the reader

acquainted with the properties of

lines, angles, Sic, we feel that we

'.!n i ii ii! be complimenting them at the

expense of truth and candour, ( a

sort of compliment for which they

have no occasion,) were we to allow

that they have done this cither better,

or indeed as well, as others who have

preceded them. Dr. Birkbeck speaks

of " the admirable specimen which

has at length been furnished by the

celebrated Baron Dupin," as if no

thing, at all like it, had ever before

been seen. Now, on comparing the

32 pages of the " admirable speci

men" which are now before us, with
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the 10 pages of Dr. Gregory's "Ma

thematics for Practical Men," which

comprehend the section of " Prac

tical Geometry," we can discover no

dilference between them but what is

decidedly to the advantage of the

latter. While in the English speci

men, we have briefly all that is re

quired and no more ; we have in the

French all that is required and a

hundred things beside. It is " the

sterling bullion of one English line,"

lengthened once more into furlongs

of French tinsel.

Nor is Dr. Gregory the only

writer whom M. Dupin has for a

competitor in this branch of his la

bours. We need scarcely remind

our readers of the excellent essays on

" Mechanical Geometry" which ap

peared in the Mechanics' Magazine

some time since from the pen of our

ingenious correspondent G. A. S.

Nobody who has studied these well

can have much to learn from the les- .

ions of M. Dupin on the same sub

ject.* There is also an edition of

Euclid by Mr. Wallace, ofGlasgow,

which we have been informed is ex

tremely well illustrated by practical

applications ; but this we have not

ourselves seen.

The diffuseness of which wc com

plain, in the lessons of Messrs.

Dupin and Birkbeck, is objection

able, not merely on account of its

bad taste and inutility, but on ac

count of the additional and unneces

sary tax which it tends to impose on

the pockets of their readers. Wc

learn from the cover of the number

before us, that " the original work

forms three volumes," which it is

proposed to re-publish here at 12s.

each, or 30s. for the whole. Now,

judging from the specimen before

us, we will venture to say, that all

that is really useful, in M. Dupin's

Lectures, (to English readers at

least) might be comprehended in a

third of the space, and published at

a third of the price. Dr. Gregory's

book costs l's.and it includes, sub-

* The author intends, we believe,

to priut them in a separate form. He

will coufcr a public service by" so do

ing. ,

stantialiy, all wc are given to expect

from M. Dupin and Dr. Birkbeck,

for 36s. Even 14s. is too large a

sum for a humble mechanic to spare

easily, out of his earnings ; and,

though we will not say that a large

original volume, like Dr. Gregory's,

so closely printed, and so abun

dantly illustrated by engravings,

could well be furnished for a less

sum, yet we cannot conceal from

ourselves, that before scientific

knowledge can be as extensively dif

fused among our operatives, as the

friends of improvement desire, some

thing cheaper still, or at least better

adapted (by publication in parts

or numbers,) to the convenience

of persons of small incomes, must

be provided.

We apprehend, that neither 14

nor 36" shilling books, were the sort

of works that Mr. Brougham had in

his eye, when, in his practical " Ob

servations upon the Education of the

People," he spoke of the " essential

service" which would be rendered

by " the composition of elementary

treatises on the mathematics," &c.

and, we feel well assured, that

if book speculators would but join a

little more of real philanthropy

with their projects of individual gain,

and not grudge, (as we know some of

them do, ) the extra trouble which at

tends receiving money in many

small sums instead of a few large

oues, they would find, in a vast in

crease of purchasers, an abundant

recompense for bringing works of

art and science, more than they at

present arc, within the reach of

every class of the community.

CLOCK-WORK.

Sir,—I think the following ques.

tion would meet with the approba

tion of the intelligent clock-makers,

and quite appropriate to the Me

chanics' Magazine. The insertion

of it will much oblige your respect

ful,

Humble servant,

Felix Ford.

October 18. 1826.

There is a spring-clock, whose
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great wheel has ninety-six teeth,

on the arbor of which is the fu

see. This great wheel drives a

pinion of cisrht, on the arbor of the

centre wheel, of eighty-four teeth,

which turns round once in an hour.

This centre wheel, of eighty-four

teeth, drives a pinion of six, on the

arbor of a contrate wheel, of seventy.

two teeth, which drives a pinion of

six, on the arbor of the balance-

wheel, of twenty-seven teeth, moving

parallel to the horizon. From these

data, it is required to find the length

of a new pendulum to this clock, the

former being, by some accident, lost.

Also, to find how many rounds the

fusee must exactly make in seven

days ?

P.S. On page 110 of the first vol.

of this Magazine, there are directions

for killing cockroaches, which are

there asserted to be infallible. Now,

the fact is, those directions are a

most palpable hoax on the public, by

the author of them. F. F.

case in emerson's trigonometry.

Sir,—Living in the country, at a

considerable distance from town, I

contrive to have several numbers of

the Mechanics' Magazine sent me at

once, having begun with the first

number. This will account for the

lateness of my noticing Academi-

rus's kind communication, relative

to the obscure case in Mr. Emer

son's Trigonometry, which you were

good enough to state for me, for ex

planation, on page 164, vol. 6. Al

though Academicus has given a very

satisfactory demonstration of the pro

position itself, on true geometrical

principles, for which I tender him

my best acknowledgments, yet this

is not the sort of elucidation of the

case I wished to have. What I wish

to have shewn is, algebraically, how

the secant of A is equal to the tan

gent of A + tang, i complement of

A, when A is equal to a given arch.

T its tangent, S its secant, a =

complement, and t its tangent.

These substitutions being made, Mr.

Emerson refers to Scholium, pr. II.

of his Trigonometry, whence he de

duces S= *±* and T = ==■, and

S—T=t. Now these expressions,

in the first place, I would wish to

have elucidated ; then to proceed to

shew how the secant of A is found,

as before asserted. My sole object

is to follow exactly the author, Air.

Emerson, in his analytical method,

though I must confess, and so must

the skilful geometer confess, it would

be next to impossible to demonstrate

the proposition itself more elegantly,

and on fewer distinct principles, than

Academicus has done.

Your's, to serve,

Felix Ford.

October 20th, 1826.

DIMINUTION OP SPIRITS AND WA

TER IN BULK WHEN MIXED.

Sir,—Dip-Stick, the ganger, say*

that 30 gallons of water added to 90

gallons of strong rum, will not fill a

120 gallon cask. I wish some of

your intelligent correspondents

would satisfy me as to the truth of

Mr. Dip-Stick's statement.

I am, &c.

Lion.

Exeter Mechanics' Institution.

NOTICES

TO CORRESPONDENTS.

J. M. B.'s vindication of " gratuitous

lecturing," in our next.

II. II. shall have an early place.

Communications received from G. S.

—J. M.—F. F-S-i-a—A. M.—A

Young Country Painter—Julius—W.

K. M.—H y D.—Mr. Jones—A.

Cook—A. M. Z.—Pneuma—Mr. Burns

—Miss S. P.—M.M.—Imitator.

Erratum—Page 390, col. 1, second

line from the bottom, for " in right

angled triangles," read " in similar right

angled triangles."

Communication! (post paid) to be addreutd

to the Editor, at the Publishers', KNIGHT

and LACK V, 55, Paternoster Row, London.

Printed by D, Sidney, Northumberland Street,

Strand.
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BROADMBADOW'S GAS GENERATING

AND PURIFYING PROCESS.

The principal features in Mr.

Broadmeadow's invention consist ;

first, in substituting brick ovens for

iron retorts ; secondly, in exhausting

the ovens and condenser of the gas

generated, by the application of cy

linders ; and thirdly, in purifying

the gas, so generated, either wholly

or partially, by admitting into the

gasometer a certain portion of at

mospheric air.

One mode of effecting these pur

poses, will be fully understood, by re

ference to the prefixed engraving.

a, is an oven.

The size and number of the ovens

need not be restricted ; but may be

varied as circumstances may demand.

h, b. The oven door.

(I, d. Door of the fire-grate.

e, e, e. A Pipe, through which the

gas is conveyed from the oven to the

condenser.

/. The condenser, into which a

small hand-pump, g, is inserted to

draw off the coal-tar.

h, h,h. A pipe, through which the

gas passes from the condenser, f,

into the exhausting cylinder, f.

The piston of this exhausting cy

linder receives its motion from a

small steam engine, or other mecha

nical power. The engine is sup

plied with steam from a boiler fixed

on the flue, and heated by the waste

fire of the furnace.

/.', k . Two pipes ; one leading from

the top, and one from the bottom of

the exhausting cylinder, to the puri

fier, /.

m, m. An outlet pipe, to convey

the gas from the purifier I, into the

gasometer.

The advantages to be derived from

the adoption of this patent process,

of generating and purifying gas, arc

thus detailed by the patentee.

" In the erection of works, on the

ordinary plan, one of the principal

items of charge, is that for iron re

torts, together with the hydraulic

main, and other necessary connex

ions-; and in conducting works on

the same principle, an enormous ex

pense is annually incurred, by the

oxydizinc; or burning away of the re

torts. Indeed, the oxydation of the

retorts is so rapid, that, however

the time of their duration may vary,

from difference in the quality of the

iron, or mode of constructing the

furnace, they cannot withstand, on

an average, more than eight or nine

months' exposure to the fire.

" In the patent process, no retorts

are used ; but ovens constructed of

brick, &c. Consequently, the cost

of first erection, and the subsequent

annual charge for wear and tear, is

greatly diminished.

" The ovens, it must be confessed,

arc also subject to wear and tear;

but the expenses thus incurred, are,

comparatively speaking, too trivial

to deserve mention. For, at works

erected on this principle at Aberga-

venny, an oven, which has for the last

two years been in constant use, is ap

parently none the worse for wear ;

and a less sum than twenty shillings

each, per annum, is found adequate

to keep them in repair.

" As each of these ovens contains

a charge equal to about six full-sized

iron retorts, and requires to be

charged but once in twenty-four

hours, there is not only a saving in

the cost of first erection, and annual

ly in the expenditure for wear and

tear, but also daily in the time and

labour usually expended in the draw

ing of the charges, and in re-charg

ing.

"The nextimprovement, and which

has been already stated, as one of the

principal features in Mr. Broadmca-

dow's invention, is that of his patent

application ofan exhausting cylinder,

or other apparatus, to exhaust the

gas from the condenser, thereby

causing a partial vacuum, and ena

bling the gas to flow from the ovens

into the condenser as fast as it is ge

nerated. By means of this exhaust

ing cylinder, a portion of atmosphe

ric air, equal to about one part to

eight parts of gas, is admitted into

the gasometer ; which process, how

ever contrary it may appear to those

practised in the common mode of gas-

making, is decidedly beneficial. For,

the oxygen of the atmosphere mixing

with the sulphuretted hydrogen, pre

cipitates the sulphur, and gives to

the lighted gas a much greater de-
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gree of brilliancy. This mode of

purifying is, indeed, so proper, that

when the coal used is of good quali

ty, no other purifying process is re

quired. As the admission of too

great a portion of atmospheric air

would prove injurious, the requisite

gpeed at which the exhauster should

be worked, is shewn by a water-

gauge.

" The advantages to be derived

from the adoption of this patent pro

cess are ; first, the cost of erection

of works on this principle ig, at the

least, one-third less than on any

other; second, the annual outgoing

for the wear and tear of retorts ig

entirely obviated ; third, the gas is

improved and much more effectually

purified ; fourth, the coke from the

coal being carbonized in larger quan

tities, is of a very superior quality ;

and is now selling at stations, on this

principle, at the best market prices,

which, hitherto, has never been ob

tained by gas-coke made in the ordi

nary way ; and fifth, the amount of

fuel required to carbonize a given

quantity of coal is diminished, inso

much, as the removal of the pres

sure from the inside of the generator,

is well known to aid in all distillatory

processes."

SQUARING OP PRACTION8.

Sir,—As it may at first appear

rather extraordinary that the square

of a fraction should be another frac

tion, smaller than the original frac

tion itself, I trust you will insert the

following attempt to prove that the

squares of fractions arc generated in

the same manner as in whole num

bers. It may interest the junior

readers of your Magazine.

If it appears unnatural that 1

squared, produces ' , that is, that the

square of a fraction is less than the

fraction itself, let us suppose the frac

tion } to represent '. a foot, then J

squared produces i ; but 6 inches

squared, produces 36 inches. But, if

it be considered that ! a foot in

length being squared produces i of a

square foot (144 inches,) for the

foot is squared M well as the frac

tion, it will, when squared, give the

same result as the 0 inches. Again,

it will be more clear, if you use an

algebraical symbol \ thus,

put a = I foot,

— 4 = 1 inch,

Then \ of a, or -£ squared, is -£-.

But 1« o» =» a«. Now, therefore, a*

12* ft* 114 ft'. Then

of 36 ft'. Or

— 3C square

1446*

4 '

again, f of a square foot

inches.

I remain, Sir,

Your constant Subscriber,

H vD.

79, Cower Street.

GRATUITOUS LECTURING.

Sir,—I think the letter in your

last, of your correspondent, Trebor

Valentine, is to be considered as an

attack upon " gratuitous lecturing,"

rather than for the mere purpose of

letting you know, that the members

of the Derby Mechanics' Institution

had acted prodigally, in acknow

ledging the favours of their worthy

lecturer. For my part, I cannot

perceive in what manner the ques

tion can be affected by this particu

lar instance. Does it not show that,

instead of producing servility, gra

tuitous lectures call into action, gra

titude on the one side, and respect

and esteem on the other, without one

feeling of obligation, or the slightest

sacrifice of independence ? I may be

allowed to quote the words of Pope

in this case, as quite applicable.

" We are each of us so civil and

obliging, that neither thinks he is

obliged,"

The only objection raised against

mechanics receiving gratuitous lec

tures is, that it affects their inde

pendence. How this can be, has never

been proved by facts, nor supported

by argument, and exhibits a vast

deal more of pride than sense ; it ia

a position quite untenable, which I

shall shortly endeavour to prove.

It will, I think, be allowed, that a

person who offers his services with

out fee to a Mechanics' Institution,

2*2
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is a friend, and that he considers

those to whom lie offers them, as his

friends. In that case, how can it be

regarded as an obligation which will

bind those who receive it, to feel any

thing1 approaching- servility ? If a

friend makes me a present, I do not

thereby, surrender to him my inde

pendence. It lays me under an ob

ligation to him which is just as

agreeable to my feelings to accept

as it is to pay. At the most, it lays

the members under a feeling of" gra

titude to him, who, to instruct and

edify them, sacrifices his time, and

exerts his talents.

A grateful mind

By owing owes not, but still pays,

at once

Indebted and discharg'd.

Can such feelings produce aught

like slavery? It would exhibit a

greater want of true independence of

mind, to. reject lectures or services,

on such a ground, than to accept of

them. It shews a jealousy and cau

tion approaching cowardice, and

would give the world but a poor

opinion of the uprightness of the

minds of mechanics, to suppose that

they could be affected by kind offices

given to them. No ill effects have as

yet arisen from it ; it is next to an

impossibility that any should ; and I

hope the operatives of Great Britain

will be too mindful of their charac

ters, ever to show such a delicate

gqueamishncss in guarding them. In

deed, any precaution would be need

less and 'uncalled for; it would be,

indeed, a wasteful and ridiculous

excess of prudence.

These remarks have been called

forth, on account of T. V.'s covert

attack upon the matter in question. If

you think them worthy a place in your

Magazine, their insertion will oblige

Your obedient servant,

T. M. B.

Ordinary member of the

London Mechanics' Institution.

Oct. 21, I82B.

We readily give this defence of gra

tuitous lecturing, insertion, though,

as most of our readers are probably

aware, we entertain a view of the

subject decidedly opposite to that

of our worthy correspondent. It

would pot, perhaps, become us to

say, with what justice to ourselves,

T. M. B. avers that the impolicy of

giving gratuitous lectures " has

never been proved by facts nor sup

ported by argument ;" but we may

take leave to remind our readers, that

we have, at least more than once,

made the attempt to do so ; and that

both Dr. Birkbeck and Mr.

Brougham, have also put on record,

opinions to the same effect. (Sec Me

chanics' Mag. vol. 1. pp. 114-180.)

Wemay farther venture to assert, that

T. M. B. has, by no means so clear

a field in the discussion of this ques

tion as he seems to suppose ; his

"only objection," is but one of many

that have been offered, and that, by

DO means the most important.

EDITOR.

ON THE POSITION AND STttF.XGTH

OF FLOOD-GATJSS.

The most celebrated philosophers,

who have written on this subject, are

?>Ir. Maclaurin, Mr. B. Martin, Mr.

Fletcher. Dr. Huttou, Mr. Wolfen-

dcn, and Mr. John Leslie. Mr.

Martin's enunciation of the problem

requires " the angle of position, so

that the gates shall resist the water

with the greatest force possible."

Now it is extremely obvious that the

gates will resist the water with the

grcatest/orre possible when they arc

the strongest, that is, when they are

the shortest ; consequently, they will

resist the water with the greatest

force, when they are in a straight

line, or when they make no angle

with each other.

Mr. Fletcher requires " the posi

tion of the flood-gates so, that they

way resist the water with the greatest

ease." It is very evident that the

gates will resist the water with the

greatest ease, when the pressure of

the fluid is the least, for they will then

have the least to do, and this wiil be

the case when the salient angle, made

by the gates, is indefinitely small.

In the solutions by all the above-

mentioned gentlemen, it is taken

for granted, that each gate, when

pressing against the other, partly

strengthcns the other, which cannot

possibly be the case, Each fate is
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acted upon exactly in the same man

ner as if it were placed in an inclined

position against an upright wall,

and were acted upon by a weight

pressing upon it in a vertical direc

tion ; or we may consider each gate

as a beam of wood resting in an in

clined position, and having to sup

port a constant weight, which acts

upon it in a vertical direction. Now,

from the principles of mechanics,

it appears that the strength of a

beam in an inclined position, is as

the square of the radius to the square

of the sine of the angle of elevation,

but the pressure of the water on each

gate is exactly in the same ratio,

and that in every position of the

gates. How, then, can there be a

maximum or minimum, ivhen the re

sistance of the gates and the pres

sure of the water against them, have

always the same constant ratio, in

every position? Hence it follows,

that the pressure diminishes as the

strength of the gates diminishes, or

as the gates lengthen. Let us sup

pose the gates to be very long, then

the salient angle will be very small,

and the strength of the gates very

small, and the pressure against them

very small ; suppose the gates to be

come parallel, there is then no

pressure, and the gates being infi

nitely long, have no strength ; it ap

pears then the solutions are all
•wrong, and the problem impossible.

Engineers generally place the

gates in such a position, that the

strength of the gates and case in

opening them, may, jointly, be the

most advantageous. When the gates

are required to be opened frequently,

the salient angle is made less, or the

angle of position greater. Most of

the above mentioned philosophers

have determined the angle of posi

tion to be 35- 1C ; Mr. Leslie makes

it 45', and Mr. Wolfcnden, different

from all the rest. In practice, the

angle of position is seldom more

than 15% and it is scarcely ever made

so great as 36'.

M.J.

Warminster.

CORNWALL STEAM I \. 1 VI -,.

Sir,—I have now before me the

return of the work done by the steam

engines employed in various mines

in Cornwall, dated December, 1825.

Perhaps some of your numerous

correspondents can throw some light

on a few observations I wish to make

on it.

1st. What is the reason that the

engines vary so enormously in their

effects ? Those of42 engines pump

ing water, vary from 15 millions up

to 43 millions of pounds, raised one

foot high, with one bushel of coals ;

and there is almost every possible

variety between these quantities.

2d. What is the reason that the

engines raising the ore, &c. out of

the mines, produce effects so vastly

disproportionate to those employed

in pumping ? Of eighteen engines,

the greatest weight raised amounts

to only 6,231,491 Ibs. one foot high,

with a bushel of coals. The least,

1,618,885 Ibs.

As to the first question I observe,

that generally, but not uniformly,

the large engines raise more than

the 'lesser ones. The diameter of

the least cylinder is 20 inches, that

of the largest is 90 inches. Are we

to suppose that the very great dif

ference is the consequence of some

of the engines being in better repair

than others ? It cannot surely

arise from the different quality of

the coals, or from the superior skill

of the men who attend the fire.

But I most wish for information

on the second question—can we pos

sibly suppose that the loss by the

action by the crank, and the friction

of the simple machinery necessary

for winding up the kibbles, can

amount to so immense a quantity ?

Or can it arise from the delay in

cidental to this sort of work, in

emptying the kibbles ? This, sure

ly, cannot alone create the differ

ence ; as steam is not consumed

when the engine stops.

By the bye, I should be very glad

if you could inform me whether any

idea has ever been formed of the loss

of power incurred by the alternating

motion of the steam engine, and by

arresting 40 or 50 times in a minute,

the motion of so large a mass of

matter ; or, in other words, whether

auy estimate of any kind has ever



422 IS LIGHT MATERIAL OR IMMATERIAL?

been formed of the saving in this re

spect, which would result from a

rotatory motion, if it could be dis

covered?

I am, Sir,

Your humble servant,

A.M.Z.

IS LIGHT MATERIAL OR IMMATE

RIAL.

Sir,—It is, I think, much to be

regretted, that the study of the very-

interesting and useful science of op

tics, has of late been so generally

neglected and laid aside by scientific

men, while so much attention has

been given to many other sciences

of minor importance, or of mere spe

culative interest. Whether this arises

from an assumption that little or no

thing remains to be investigated in

the science, or that the utility of its

practical applications is not con

sidered to compensate for the trou

ble of investigation, I am unable to

determine ; but I conceive the fact is

indisputable, and believing as I do,

that many of the phenomena of the

science have not been sufficiently

understood, or at least satisfactorily

explained, and that many very im

portant results may be obtained by

an assiduous cultivation of its prin

ciples, I am anxious to exert my

humble endeavours, to introduce it

once more to the notice of your cor

respondents, and to induce* them, if

possible, to assist in the removal of

the anomalies which appear to me to

encumber the science.

With this view, and for the sake

of securing a firm foundation for

subsequent investigation, I would

beg to propose for discussion the

following fundamental inquiries.

Is light material or immaterial ?

If material, how are we to ac

count for its transmission through

solid transparent bodies ia every

possible direction, in conjunction

with the admitted principle, that its

rays can only proceed in right lines ?

for, I think, it cannot possibly be

imagined, that t'-e particles of solid

transparent media are so constituted,

as to present right-lined interstices

or pores in every possible direction,

for the admission of light ; became

such an arrangement of paiticlei

would, I conceive, be utterly incom

patible with that dense and inelastic

texture, for which they are so remar

kable. Again, when solar light is

decomposed by the surfaces of such

bodies as are said to possess colour,

what becomes of the rays that are

not reflected ? Are they absorbed,

and permanently retained by chemi

cal affinity ; or can we consistently

suppose, that by contact with such

surfaces, their activity and agency

are at once arrested and destroyed,

by some cause of a mechanical na

ture?

If light is supposed to be imma

terial, in what manner can the ope

ration ofits undeviating attributes and

properties be explained ? Is it proba

ble, that such an agent can be amena

ble to the laws of chemical or mechani

cal science ?—If we are bound to de

termine the solution of this latter

point, by analogies derived from

previously authenticated facts, we

cannot hesitate to decide it in the

negative ; but whether we should

invariably confine ourselves to ana

logy in the investigation of subjects

of this nature, is ot itself an enquiry

of very considerable importance. 1

confess I am not an advocate for re

straining the faculties of man by

any such restrictions as these ; for it

appears to me not a little absurd, to

resist the introduction of a theory,

merely on account of its novelty, or,

in other words, because we cannot

find analogous principles in our pre

viously conceived ideas ; but al

though I have thus expressed my

opinion upon the general question, I

am so perfectly undecided upon that

which gave rise to it, that I should

be glad to have the sentiments of

some of your scientific correspon

dents upon it, as well as upon the

other branches of the subjert, be

fore I advance any further into the

consideration of the intricacies

which it appears to involve.

W. K. M.

Commercial Road.

RfLES TOR PALCI'LATINO TOX-

NAUB.

Sir,—While your excellent pub-
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Mention has been the means of diffu

sing so much useful information on

ship-building1, I have not observed

that, for the tonnage of ships, any

practically correct rule has been

given. It is probable, therefore,

that the improved method of compu

ting the tonnage, given by Mr. Par

kin, the present master shipwright

of H. M. Yard at Chatham, will not

be unacceptable, especially when his

well-known talents as an artist and

able practitioner are considered.

For skips of, and similar to, the

Royal Navy.

1. Take the length on the gun-

deck from the rabbet of the stem to

the rabbet of the stern-post, or be

tween the perpendiculars. Then

take 23-24ths of this length, and

call it the keel for tonnage.

Tonnage by

common rule.

Victory, of 100 guns - - 21G2

London, 90 1S45

Arrogant, 74 - - - - - 1614

Diadem, 64 1G14

Adamant, 50 ----- 1014 •

Dolphin, 44 879 •

Ainphion, 32 ----- 667 •

Daphne, 80 ----- 429 •

For the Commercial Navy in ge

neral.

1. Take the length of the lower

deck, from the rabbet of the stem to

the rabbet of the stern-poat ; then

take 31-32 of this length, and call it

the keel for tonnage.

2. To the extreme breadth add the

length of the lower deck ; then take

3-55ths of the sum, and call it the

depth for tonnage.

3. Set up this depth from the lim

ber ttrakc, and, at that height, take

a breadth also from out to outside

2. To the extreme breadth add the

length of the gun-deck, or length be

tween the perpendiculars : then take

l-23rd of this sum, and call it the

depth for tonnage.

3. Set up this depth from the lim

ber strake ; and, at that height,

take a breadth also from out to

outside of the plank at dead flat, and

another breadth between that and the

limber strake ; add together the ex

treme breadth, aud these two breadths;

take one-third of the sum, and call it

the breadth for tonnage.

4. Multiply the length for ton

nage, by the depth for tonnage, and

the product by the breadth for ton

nage, and divide by 49. The quotient

will be the burthen in tons nearly.

The following trials shew the ac

curacy of the rule :

Tonnage by Mr. Actual Tonnage.

Part:in'» tule.

. 1839 ... 1840

. 1575 - - - 1677

. 1308 - - - 1314

_ 1141 - - - 905

_ 870 - - -> 8SS

. 737 - - - 758

. 554 - - - 549

_ 329 - - - 374

of the plank at dead flat, and ano

ther breadth at two-thirds of the

height. Add the extreme breadth,

and then three breadths together,

and take one-fourth of the sum for

the breadth for tonnage.

4. Multiply the length for ton

nage so obtained, by the breadth and

depth for tonnage, and divide by

SS'660, or 36 2-3rds, and the quoti

ent will be the burthen in tons. ^

The following examples shew the

use of the rule.

Granbv, East India Ship -

Northing-ton, ditto - - -

Union, a Collier- - - -

Friends' Goodwill, ditto -

It is said that facts speak the

truth ; ifso, the actual instances of ap-

TonnaEC by the

King'i or

common rule.

- 786 - -

- 676 - -

- 193 - -

- 182 - -

Tonnage by

Mr. P

- 1179

- 1053

206

- 254

Tom

actually received

on board.

- - 1 17S)

- - 1061

- - 2S9

- - 277

note on thej subject ; there is,

therefore, no doubt, but that it will

plication to ships here given, utterthe be duly appreciated in your excellent

loudest praise in favour of the rule.

In our Encylopcdias Mr. Parkin's

calculation, has obtained the first

mention ; as well as in other works of

'Mechanics' Magazine."

I am, Sir,

Your humble servant,

A FRIEND TO SCIENCE.
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PRACTICAL PERSPECTIVE.

(Continued fram p. 402J

SECTION II. OBLIQUE AND CIR

CULAR.

The practice of oblique perspec

tive varies only from parallel in the

situation of the intersecting line aud

the vanishing points, which are sim

ply explained in,

Problem 3.

TO PUT A CUBE INTO OBLIQUE PER

SPECTIVE.

Let figs. 9 and 10, be the elevation

and plan of a cube ; H L, 1, the

horizontal line, and S, the station,

from which draw, parallel to the

sides, B A and D B, the indefinite

lines, S 0, S O, and in drawing- the

visual rays, distinguish the ray 2, to

the nearest angle of the plan, B,

by the letters, V L, and then first

determining the width, as in pro

blem 1, draw the intersecting line

invariably at right angles with

V L, and its intersections with the

parallels S O, S O, give the vanish

ing points, V 1, and'V 2 ; and the

corner, B, of the plan, being in

this fig. in contact with I N, gives

the point of elevation; otherwise find

it as in problem 2. Now the hori

zontal line, H, in the picture, (fig.ll)

being prepared as in problem I, find

the distances, A B, and B C, as iu

problem 2 ; and draw the lines, D C,

and E A, to V ; and the lines C K and

A L, to V 2, and the figure will be

completed.

—ir-

li'a-O.&.lo.

fm v

 

Figure 12, of placing the horizontal line H L,

Ii llic same cube, showing the effect 2, above the elevation, fig. 0, whtii
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the distances must be taken thus : face of the cube, from H L, 2, anil

first set off from F, on G H, the then the space, C A, and proceed as

space (sec the extended line, fig. 9,) before.

F C, for the distance of the upper

 

Problem 4.

TO PUT A CIRCLE 1IJTO PERSPEC

TIVE.

First enclose the circle in a square,

and then, by the preceding problems,

find the representation of that

square, viz.

Let A C D E, fig:. 10, be a square,

enclosing- the circle, X X X X, and

let A C D E, fig. 11, be the repre

sentation of the square ; then draw

through fig. 10, the diagonals,

AD, B C, and the diameters, X X,

X X, and where A U, and E C, in-

31 l^L-

tcrjcct the circle, draw the parallels,

Y Y Y Y. Now divide A C D E, fig.

11, bv its diameters and diagonals, A.

X X'X, AD, and EC; and to find

the situation of the parallels, Y Y Y

Y, divide the perpendicular of the

square, A (', into seven equal parts,

and lines drawn from 1 and 0, to V,

will be the parallels required ; draw

the segments, X X X X, through the

intersecting points, vide fig. and the

true representation of the original

circle will be obtained.

 

T The length of this letter wares

me to conclude for the present ; but

in my next, I intend commencing the*

third division of this treatise, " Me-
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chanical Perspective," when many

examples, explanatory of the pre

ceding rules in their most complex

form, will be introduced.

M. H. S.

MR.VALLANCB'S NEW MODBOPCON-

VBYANCB.

Sir,—Observing in No. 162 of

jour Magazine, an article from a

•' Correspondent" on the subject of

Mr. Vallance's " New mode of Con

veyance," preceded bv a paragraph

from the Brighton Gazette of the

14th of September last, I cannot

but express my surprise, that before

you suffered a blow to be struck,

especially one so ill concealed, it

did not bring to your recollection the

more full and explanatory review of

this invention, which appeared in the

Brighton Herald on the IGth of the

same month, just two days after ;

and more particularly, since the

whole article was repeated in four

or five of the London daily and even

ing papers ; besides, being on a sub

ject so legitimately connected with

your publication, one can hardlv

imagine that the same eyes, which

were keen enough to detect the

poison of a secret dagger, would not

be equally sharp-sighted in discover

ing the antidote offered up so pub

licly for correction.*

I always considered, that one of

the professed principles of your

journal was, to uphold and cherish

the efforts of genius ; but when you

compare thecomments of your "Cor

respondent " with the real merits of

Mr. Vallance's invention, as descri-

* We are not sure that we com

prehend the preceding paragraph ; but

it would seem, as if our correspondent

accused us of being accessary to some

" secret dagger" scheme, of which Mr.

Vallance is the threatened victim, be

cause we disregarded a certain •' anti

dote" which appeared in the Brighton

Herald, and four or five London papers.

We hope it may suffice for our vin

dication, to state that we never saw the

"antidote" of which he speaks, until

favoured a few days ago with a copy of

it bv hiuuu'lf.—Koir.

bed in the latter review, coupled

with the hostile spirit in which those

comments were published to the

world, you will discover no very

friendly or honourable feeling, to

wards an individual who has put

into practice one of the greatest im

provements connected with " con

veyance," which the annals of sci

ence have yet recorded. The real

object of the writer, is obviously in

tended to decry and not to examine,

—to ridicule, and not fairly to cri

ticise, what he could not compre

hend. But, as I have witnessed

(with many others,) the proof of

Mr. Vallance's invention, and ex

perienced the effect by actual con

veyance, I am able to expose the

blunders of your correspondent.-!-

For example, bespeaks of" Goods

and passengers being propelled by

means ofan alternate exhaustion, and

admission of air ; secondly, that this

great gun of Mr. Vallance's, was to

shoot in a twinkling, men and things

of all weights and sizes, from the

Land's End to John O'Groat's, or

any where else," &c. &c. &c. neither

of which passages arc warranted by

the paragraph he quotes.

i We ihould be sorry to think.that

it is only one of " the professed prin

ciples of our journal, to uphold and

cherish the efforts of genius." If we have

not] practically exemplified the prin

ciple to the satisfaction of every one, it

has not, at least, been from any want of

very earnest endeavours to do so. We

have re-perused the article which has

given so much offence to our corres

pondent; and we think of it, as we did at

first, that, though it does treat in a tone

of ridicule, this very serious project of

Mr. Vallance, it by no means exceeds

the limits of fair and " honourable"

enough, criticism. Nor, from wlftt

we know of Mr. Vallance, dp we think

that he will feel at all obliged to this

very kind friend, for taking a mere piece

of pleasantry, (at the worst) in such dud-

peon. It is not by attempts like this,

that true genius is ever endangered, nor

by suppressing them, that it is to be

upheld and cherished. Mr. V. must

rather feel, with us, that when a project

can tland the test of ridicule, it must be

served, instead of injured, by the at

tack which calls fortli a fuller exposi

tion of its merits.—EDIT.



MR. VALLANCE'B NEW MODE OP CONVEYANCE. 427

In another part of the same equi

table performance, he ridicules the

idea of a " Vacuum being filled be

fore the persons in the carriage pass

over the space ; " but if he were

capable of thinking, and had given

the circumstance one momenfs

thought, he would have seen that

air, of the natural density, must ne

cessarily fill that part of the cylinder

behind'tbe front of the carriage, be

fore those sitting in the carriage

could arrive at that particular

space. The expression is therefore

correct, although the editor of the

Brighton Gazette might have given

the fact more distinctly, it" he had

informed us, that when in that part

of the cylinder where the moment

before had been what your " cor

respondent" calls the " vacuum,"

the space is filled with air of the na

tural density, before the passengers

in the carriage can arrive at it ;

since they arc seated behind the

end of the vehicle, against which the

air presses to drive it along.

Iu asserting, also, that " the im

practicability of so vast an applica

tion of the principle appeared to

every one too palpable to admit of

question for a moment," he exhibits

an " ignorant impatience " to dis

credit a valuable improvement in

the teeth of reality, although it is

susceptible of the greatest advan

tage to every branch of the commu

nity, which is wholly irreconcileable

with any just enquiry, for the ends

of science.

Your correspondent measures the

intellects of others by his own, to a

degree which reminds us, that an

ignorant savage, who had never seen

any thing larger than a canoe, -or

witnessed the operation of any ele

mentary first mover, would pro

nounce exactly in the same way with

reference to a proposition for build

ing a first-rate, or for constructing a

steam engine of 2j0 horse power.

But in order that this " wonderful,

yet again wonderful, and after that,

out of all whooping" correspondent,

may form some clearer notions as to

the'principlc he presumes to desig

nate impossible, as regards applica

tion to our service, I must request

you to give insertion to these re

marks, With the whole paragraph,

headed " New Mode of Convey

ance," in the paper I send herewith,

which appeared, as I before observed,

in several of the Loudon daily and

evening papers, of the 16th of Sep

tember, and following days. "

One who has both seen

and experienced, the efficacy

of Mr. Vallance's New Mode

of Conveyance.

P.S. A load exceeding half a ton

has been moved in the cylinder at

the rate the air pumps drew the air

out of it, with a pressure of fifteen

grains per square inch ; in other

words, the seven thousandth part of

a vacuum a degree of exhaustion,

imperceptible to feeling, and utterly

immeasurable by the barometer

gauge.

We subjoin the article referred

to in the Brighton Herald, leaving

out a part of the introduction, which

is of no moment.

" Our readers may remember that

about two years ago, we discussed,

somewhat at large, a principle of mo

tion by which it was stated we might

be conveyed from one place to another

ten times as fast as we now can travel,

that is, 100 miles an hour, instead of

ten.

It may be recollected that the princi

ple, or theory, alluded to, was, that by

properly combining the operation of

steam engines and air pumps, such as

are daily used for certain large manu

facturing processes, we might create a

kind of artificial wind ; which, if made

to blow in a previously constructed

channel, would draw, or drive, a pro

perly constructed carriage, at any rate,

not greatly exceeding what lias been

adverted to ; since, as in manufactu

ring processes, air is daily caused to

move at rates varying from 200, to

neatly 700 miles an hour, a propercom-

bination of the same apparatus must

certainly enable us to cause it to move

at the lower rate of 100 miles an hour ;

and as the current of a river will carry

a vessel down, at nearly the rate at

which itself moves in its channel, so

would this current of air carry us along

with a velocity nearly equal to its own.

This, in brief, is the theory. What

we have witnessed of the practice is as

follows: — It being impossible to give

motion to the whole atmosphere, as
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Nature does when she causes a wind,

we were first shewn into a cuns'.ruction

which formed a channel, within which

the motion of air could be so di

rected, as to cause it to blow full a-

gainst any object placed inside such

channel.

Thii channel (which is, in fact, a

verv large tunnel,) did not, in the pre

sent instance, connect any two distant

towns, it being of a length sufficient

only to illustrate the principle ; but it

was self-evident that it (or another,)

might be extended to any length re

quired. On the bottom of this channel,

or tunnel, was a railway, on which ran

acarriage. This carriage had a circu

lar end, composed of thin boards. This

circular end was as large as the tunnel,

excepting about an inch all round ;

and was fixed to the carriage, so as to

stand across the tunnel, as the sail of a

ship stands across the line of her length :

consequently, if motion were given to

the air within the tunnel, it would

press, or blow, full against this end of

the carriage, and tend to push the car

riage forward ; as the sails of a vessel,

going right before the wind, are pressed

against by the atmosphere at large.

Each end of this tunnel was so

connected to large air pumps, that air

could be drawn from one cud of it, while

the atmosphere was, at the same time,

permitted to enter freely at the other.

After examining the structure of the

apparatus sufficiently to give us to un

derstand as above, we got into the car

riage ; and on the air pumps being set

in motion, we were moved along the

railway from one end of the tunnel to

the oilier. When we arrived there,

the motion of the carriage was reversed,

and we were moved back again.

We continued riding in this way un

til we were so convinced that the invi

sible and intangible medium we breathe,

might be rendered a safe and most ex

peditious means of getting from one

place to another, as to be tired of riding.

Further investigation gave us to per

ceive that the carriage might be stop-

pud, and its motion reversed at pleasure;

that so trivial was the degree of ex

haustion (or vacuum) necessary to en

able the atmosphere to drive the car

riage forward, as the air pumps drew the

air from before it, that though we were

exposed to this vacuum (us it is called)

at every other turn of the carriage, yet

did we experience no inconvenience

from it. In fact, our feelings gave us

no intimation o,n the subject, and we

were wholly ignorant of it until it was

pointed out to us. We were satisfied

that persons or goods might be taken

up, or set down, in any place through

which the tunnel ran or whose trade

and population were at all important.

And, as we were also convinced that

it would be impossible to be over

turned, it was out of our power to[resiit

the belief that we had witnessed the

operation of a principle by which we

may be conveyed more safely, more

cheaply, and many times more eipe-

ditiously, than we now travel.

We cannot expect to carry to the

minds of those who have not witness-

the operation of this principle, the con

viction felt by us who have. But, of

this we are satisfied, that whoever sees

it, will, with us, be convinced that we

can render the principle practically ef

fective, whenever we choose to be at the

expense of doing so.

" It stands now exactly a« the steam

engine stood, when Watt had complet

ed the first one he made ; that is, cei-

tain in its effect, provided we will be

at the charge of combining the neces

sary apparatus. We have steam en

gines and air pumps amply large for the

purpose. So far from there being any

insuperable difficulty in the construc

tion of the tunnel, that parties are rea

dy to contract for, and guarantee, the

execution of it, as relates to being air

tight : and although we should begin

by going only at therateof 10, 15, or

SU miles an hour, yet have we no doubt

that, in the time necessary to instruct

us how to manage the carriage under

higher velocities (as sailon get the

trim of a new ship.) we should be able

to go several (and we see not why ten)

times fasterthan we now travel.

'• The chief, if not the only difficulty

to surmount in this,as in most scientific

improvements in their origin, \Sfjublic

incredulity. This difficulty was felt

and experienced at the onset, in re

spect to the construction of steam en-

gi:ies—in cutting canals—in laying

down rail roads—in rendering steam

engines locomotive on them, and su-

peTior to the tempest and the wave at

sea. But, as the same spirit of per

severance, which enabled us to over

come these past difficulties, will cause

us to triumph over those before us,

with reference to this principle of mo

tion, we are satisfied that it is necessa

ry only to go on, and prosper."

IMPROVED LINCH PIN.

Colchester, August 28, 1826.

Mr. Editor,—To promote the
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comfort of society by the extension

of new discoveries, is an object in

which I have no doubt you will rea

dily concur. I am therefore induced

to request your insertion of this let

ter. The lamentable accidents

which have sometimes occurred from

the upsetting of vehicles, caused by

the loss of the linch-pin, though,

perhaps, not very frequent, arc cer

tainly of sufficient importance to

deserve a share of attention. For

the prevention of these occurrences,

several useful inventions have been

applied to wheels, but owing to se

veral causes they have not proved of

the utility wished for. One or two

of these, I believe, have been secured

by a patent ; the advantage of these,

therefore, could only be enjoyed by

a few. Others have been too com

plicated to be brought into general

use ; and some have not been easily

applicable to carriages already in use;

not a tew have also been too expen

sive to be generally applie:!. Added

to this, the best 1 have observed or

seen described, do not appear to be

sufficient to prevent accidents when

in the hands of careless people, much

less can they be of the service re

quired, to guard against the mis

chievous or malicious designs of evil

disposed persons ; for it is a fact,

though probably unknown to many

of your readers, that the pins and

screws have been frequently taken

from wheels for mischievous purposes.

Having directed my attention to

this, I believe I have suet-ceded in

producing an invention which will

answer all the ends required. I have

subjoined a diagram and description,

which will, 1 hope, be easily under

stood.

 

Fig. 1. A, B, C, represent half of

what is commonly called the axle-

tree ; from A to 11 is the part be

tween the wheels ; from IJ to G is

that part of the arm upon which the

wheel is to be fixed ; from C to the

end is the projecting part of the arm,

represented as square, for the pur

pose of a clearer explanation. From

E to F is a hole through the arm,

such as is used for admitting the

common linck-piu ; F, G, represent

a cavity sunk about half an inch

deep, in the midst of which a hole is

pierced through the arm, for the pur

pose of admitting a rivet, the use of

which will be hereafter explained.

Fig. 2. T, K, represent the axle

with the wheel, or rather the nave,

fixed upon it, with the piece of iron,

L, proposed as a substitute for tlie

linch-pin, projecting from the arm

in such a manner, as, it is obvious,

must prevent the wheel from slip
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ping off. The iron, L, is rivettcd to

the arm at M, part of it being1 so

thin, as to have a spring which ren

ders it capable of being pressed down

into the cavity below it, represented

in fig. 1, at E, P. N, represents a

piece of iron similar to L, upon the

opposite or under side of the arm,

capable of being pressed into the

same cavity, being fastened by the

same rivet, and is adopted only as a

double security, in case one should

be injured.

Fig. 3, represents the axle with

the iron springs, O, P, prepared

ready for putting on the wheel. Now,

it is obvious, from their form being

sloping on one side, and perpendi-

lar on the other, the wheel will easily

press them down into the cavity

within the arm, whilst it slides over

them. When the wheel has arrived

at the part, O, the springs will re

sume their place, as in fig. 2, at L, N,

and so fasten the wheel.

Now, in order to take off the

wheel, it is only necessary to press

the springs into the cavities with the

screw-pincers, as in fig. 4, or with

any thing else which may prove si

milarly serviceable. The wheel in

use will slideoff and on, as easily as

a door will latch and unlatch.

Now it appears to me that this

will answer all the requisites which

I have pointed out. First, it is not

so complicated but that it may be

easily made by any person accus

tomed to the manufacture of car

riages of any description. Secondly,

it is not too expensive to be applied

to all sorts of vehicles. Thirdly, it

is capable of being applied to all car

riages already in use. Fourthly, in

the use of this, accidents cannot oc

cur from the carelessness of servants,

nor can the mischievous trick be

played with this, of removing it

from the carriage. Lastly, it will

wot be secured by a patent to the

advantage of a few, as it is here of

fered to every one who likes to make

Use of it, and to the ingenious, to

make what improvement they can

upon it. All tlie return I ask from

the public is, that they will generally

adoj3t the plan, if seen to be of the

utility expected.

JOHN BARNARD.

P. S. This mode of securing

wheels, may be thought deficient in

strength, but, by making it in a little

different manner, this objection will

vanish. The piece of iron, L, may

be made thick and strong, and joined

to the arm .by a hinge at M, the

spring being placed within the canty

of the arm.

HINTS TO PAVIORS, BY COLONEL

P. MACIRONI.

In our 13yth Number, we gave

a brief account of a plan by Colonel

Macironi, for improving the pave-

ment of London, (as well as other

cities) by means of pressure applied

in three different stages of the work ;

first, to harden the ground previously

to laying the stones ; second, to fix

and depress them when laid ; thirdly,

to equalize and perfect a pavement

after it has been some time in use,

by applying the pressure, only on

the protuberant parts. We have

since been favoured, by Col. M., with

a copy of the pamphlet, from which

that account was taken ; and as only

a few copies of the same were printed,

for private distribution, we feel

happy in having obtained the au

thor's permission to reprint, for the

use of our readers, all that part of it

which was not included in our for

mer extract. It will be found to

contain much useful information, and

sensible remark.

" However true it may be, that an

observant traveller cannot fail of being

struck with admiration at the excel

lence of tlie turnpike and other roads

throughout this country, he must, at

the same lime, be very mucli surprised at

the badness of the carriage parement,

even of the principalstreetsof this asto

nishing metropolis. It is difficult for him

to understand how, in a country where

c-very mechanical art is best understood

and actually applied to tlie most useful

purposes—win-re ingenuity, guided by

science, is ever on the research, and

ever sure to be rewarded for each fresh

improvement—how, in the very ca

pital of such n country, the carriage

pavement should be, perhaps, worse
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than that of any other metropolis in

Europe ? It in, to be sure, justly

boasted, that this city enjoys the advan

tage of commodious and matchless foot

paths, and that the existence and good

ness of such foot- paths is, in one point

of view, of more general convenience

and personal comfort than that of a

perfectly level and easy carriage pave

ment, inasmuch as the safety and con

venience of the thousands whp walk,*

should be preferred to that of the

dozens who ride in their carriages.

But, in a city like this, teeming with

life and activiiy, throughout which so

many thousand public conveyances per

petually travel at so rapid a rate, the

state of the carriage jvitement must

surely be a matter of very great impor

tance.

Previously to pointing out what 1

conceive to be the most advantageous

method of improving the carriage

pavement of London, I think it will be

expedient to offer a few observations

on the nature and construction of such

pavements OD the Continent as are most

remarkable for their excellence and du

rability.

The ancient Roman paved roads,

such as the Via Appia, the Sabina, the

Flaminian, Emilian, Sec. &c., first claim

our attention. Of these, there are still

tracts of many miles in perfect repair in

Southern Italy, especially in the neigh

bourhood of Rome. A good foundation

of gravel, broken limestone, or of ba

salt, was sometimes applied, where the

nature of the soil requited it. It is un

necessary to mention the cause-ways of

solid masonry, over which they were at

times curried, as such causeways, in

certain situations, were as indispensable

as they would be at the present day

under the same circumstances of loca

lity.

The stones composing the pavement

* It appears somewhat surprising and

anomalous, that in this most aristocratic

of all countries, so much attention

should have been bestowed on the con

struction of footpaths. In monarchical

France, no such accommodation was

ever thought necessary for the " ca

naille," who, consequently, are left to

scramble out tlirir way in the mud,

amongst the carriages, find under the

hoofs of " their excellencies" horses.

Even at Bagdad, Aleppo, and Da

mascus, there are commodious foot

paths to a considerable distance beyond

the suburbs!

of these roads are uniformity of basalt,*

of a polyaugular shape, containing, on

an average, about four or five feet sur

face, and about twelve or fourteen in

ches in depth or thickness. They are

generally more or less slightly pyra-

midical, and placed with the base or

broadest surface uppermost.t It is by

no means in every instance, as is as

serted, that lliese stones are laid in a

bed of mortar ; in many situations I

have found it to be otherwise.} Nei

ther are their edges chipped with any

great nicety ; the juxta-position is,

however, well contrived, and indeed

very remarkable ; for although they

vary ad infiiulum in shape, angles, and

more or less in size, they are fitted to

gether as though each had been ex

pressly cut for its situation.

It would appear, that in many placet

large tracts of those roads have been in

tentionally destroyed, either for the

sake of the materials, or for the pur

poses of war and devastation ; other

portions have, in the lapse of ages,

disappeared with the gradual changes

to which the surface of this earth is sub

ject, especially in inhabited districts,

when barbarism rapidly succeeds civi

lization, or civilization barbarism. Such

portions, however, as have been left to

contend with the mere wear and use for

,' * The preference for basalt was so

decided, that where the roads, for in

stance, traverse the Appenines, com

posed of marble and the hardest lime

stone, basalt has still been used, though

it must have been conveyed timber at a

great expense. In some instances.' how

ever, I have observed a single line of

large marble or limestone blocks ap

plied as au edging or " curb" to the

basalt.

I am inclined to believe, that thin

exclusive use of basalt is attributable to

its being, although harder, less slippery

than marble or limestone. 1 have par

ticularly remarked in the town of l.'us-

erta, where some of the streets are

paved with limestone, and the rest with

basalt, that tlie former alone are must

inconvenienlly and dun^ciously slip

pery, although both kinds of none are

cut and laid in a similar manner.

t I should, however, recommend

the upper aod lower surfaces to be

equal.

J In most cases no more mortar was

used than was sufficient to till up the

interstices, which, from the shape of

the stones, were wider below than at

the surface.
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which they Twere" constructed some

two thousand year* ago, are in ai good

Oder and preservation as ever.

The pavements most similar in con

struction and solidity to the ancient

Roman, are the modern Neapolitan.

The stones of these arealso of basalt, but

in lieu of being polyangular, they are

rectangular quadrangles, mostly squares,

generally of about four feet surface, and

six inches in thickness. The sides are

very accurately wrought, as well as the

.mi i, i . which is left as rough as is con

sistent with a good level. These stones

are laid in a thick bed of the best Puz-

zolana mortar, and always so arranged,

that the lines of junction are never pa

rallel with the line of road,* but cross

it diagonally. This pavement excels

in evenness and level, is very perma

nent, but expensive, and liable to be

come dangerously smooth, which ren

ders it necessary, from time (o time, to

cut grooves on its surface. The city of

Naples being admirably provided with

•every and sub-ways of the most solid

construction, the necessity for disturb

ing the pavement very seldom occurs,

so that tlic expense, though great, is

pretty much conlined to the first laying.

The pavement of modern Rome is

also of basalt. The stones are paral

lelograms of about two cubes in length;

and on being set up endways, they pre

sent about ten inches square surface.

Although they are accurately cut and

equal in size, they are simply fashioned

by a few skilful blows of the hammer.

More mortar is used in the construc

tion of these pavements, than even in

the Neapolitan. 1 have observed the

bed of the best Puzzolana mortar, on

which they are bid, to be above a foot

thick.t Rome being provided with

* Opposite the Foundling Hospital

may be seen a bit of expensive pave

ment, the stones of which are most ac

curately wrought and lilted together,

but the lines of junction, being parallel

to the line of road, deep furrows have

been worn between the stones, iu a

few weeks after they were so carefully

laid. Moreover, having no kind of

conilansal homogeneous foundation, it

cannot be expected to retain its level, if

subjected to the shocks of heavy car

riages.

t When the Roman or Neapolitan

pavement is fresh laid, care is taken to

cover it a foot deep with earth or rub

bish, to pvotcc*. tile mortar until it is

set from the jars of the carriages. The

London paviors, who UK no muii i.

the most extensive and complete sowers

and sub-ways of any city in the world,

its pavement, or, as it may be called,

this horizontal wall, has likewise very

seldom any occasion to be disturbed.J

but lay their stones in loose gravel,

nevertheless take especial care to imi

tate this practice, and carefully protect

their loose stones and gravel (from

the cold I suppose !) with a stratum of

earth or rubbish, which speedily pro

duces pools of mud or cloud) of dust.

This is not merely ridiculous, but an

abominable nuisance.

J At present there are in Rome but

few streets which exhibit the ancient

polyangular pavement. In most parts

of the city it lays at the depth of from

eight to twelve feet beneath the present

surface. The accumulation over the

whole extent of the Forum Tranjanum,

which was cleared away by the French

in 1813, was, on an average, about

twelve feet. That over the Forum Roma-

num. situated between llieMoiuCapito-

lanus and ilons Avcntinum, was still

greater. •

1 believe it vrill be found that the le

vel of most cities has a tendency to

gradual rise ; as more materials are in

troduced into them than are ever taken

out again. The numerous sackings,

burnings, and subversions endured by

Rome in the barbarous wars of the

lower empire, and the "good old limes"

that followed, have produced such a con

siderable rise in its level. This has

necessarily been greater in the lower

parts, between the celebrated seven

hills, whose relative elevations have

diminished proportionately. Thus the

famed Tarpeian rock or precipice, on

the south side of the Capitol, lias by

the process of subtraction from the top,

and addition to the bottom, during

more than two thousand yean, been

reduced to less than forty feet in

height.

(To he continued.)
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MONNOAl S TALLOW LAMP.

We, some time ago, gave a brief

potice of a new lamp, invented by

Mr. M. A. Monnoin, Broadway,

Worcester, in which tallow, or

grease of any description, is burnt

with as much convenience as oil or

candles, and with more effect. We

now present our readers with a draw

ing of a very handsome lamp of this

description, which Mr. Monnoin has

just finished. The drawing is one-

third of the size of the lamp. In

using this lamp, it is found that one

pound of tallow will continue to

burn for eighteen hours, producing

a light equal to eight candles, of six

to the pound. The following are the

inventor's instructions for managing

the lamp :—

■' Having placed your wick on the

slider, screw it down by turning the

glass-holder, or thumb-ball, P, which

raises or lowers the wick, as occasion

requires. Turn the reservoir to the

right, till B faces the burner ; this

shuts the communication, while the

top, A, may be taken off, and the

reservoir filled ; when the top is re

placed, the reservoir may be removed

from the part, D, or turned to the

left, and the lamp lighted ; the heater,

C, must be placed in such position,

as will keep the tallow in a melted

state. In re-lighting, the heater, G,

is intended to be made hot, and

placed for a few seconds in the air

tube, which sets the wick and slider

at liberty. £, is the stand in which

the part, D, is made to swivel, for the

convenience of turning the light. H,

is a tin vessel, in which the tallow

must be first melted and poured into

the reservoir."

FOLDING MUSLINS, PULLICATB8, &C.

The Indian method of folding their

muslins, consists merely indotibling

a piece of twenty yards to reduce its

length to ten yards, which is ag;iin dou

bled, in order to reduce it to five ; and

thus they continue to re-double, until

the piece is a moderate length, capable

of being contained in a chest or bale.

Thus often redoubled, an Indian

piece cannot be examined through

out, unless the whole piece be again

unfolded ; and this, in large transac

tions, would be utterly impracticable.

British muslins arc folded generally

to a yard in length, with a small al

lowance for extra measure ; and as

the folding is alternately from right

to left, every part can "be instantly

examined upon a table or counter,

every fold opening as easily as the

leaves of a book, in its uncut state.

The piece, when folded, is reduced

by doubling it longitudinally to about

nineteen inches, and it is then folded

across, to the breadth of about thir

teen inches. An ordinary sized trunk

39x19 inches, thus contains three

layers of pieces, in which package,

goods for exportation to the colonics

are generally packed, the trunk there

forming an article of merchandise as

much in general demand as the mus

lins which it contains.

The Indian ornaments of gilt sil

ver threads, which were at first

woven into one end of each piece,

although they did not exceed the

value of two pence each, have been

either greatly curtailed or entirely

given up, upon principles of economy;

Even the cost of this trivial ornament

has been computed to have amounted,

annnally, in Glasgow and Paisley,

to about 30,000/.

Pullicate, and other handkerchiefs

are most commonly folded up in do

zens. For the Africans, and some

other foreign trades, pieces, con

taining only eight handkerchiefs, are

preferred. These are still hnitatioas

of Indian precedents, confined to

markets, where competition continues

to exist, not only with the British

company, but with the Americans,

and others trading with India. A

species of pale orange-coloured India

handkerchief, distinguished by the

name of Mudrus, being in extensive

reputation in the Caraccas, and other

Spanish settlements in South Ame

rica, at the period of the capture of

Trinadad, in 1795, patterns were

procured by some British traders,

who ordered very large quantities to

be manufactured in Scotland, of the

same quality and appearance. With

such effect were these imitated in

texture, in dye, in finishing, and even
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in the packages, that some hundreds

of pieces sent to Loudon for expor

tation, were actually seized at the

Custom House, as India goods, either

illegally imported, or stolen from

some of the Company's ships in the

river. A scrutiny, however, clearly

ascertained that these goods were

not Indian, but British, and that no

trespass against either the privi

leges or the-property of the company

hud been even attempted. The goods

were ofcourse released, and permitted

to proceed to theirdestination, where,

after examination and trial, it was

found totally unnecessary longer to

conceal their origin, and a very ex

tensive trade, through direct chan

nels, has been since carried on for si

milar goods.

ELEMENTS OF ARITHMETIC, ALGE

BRA, AND GEOMETRY, For the

use ofStudents inthe Edinburgh

tichool of Arti, by George Lets,

Teacher of Mathematics in the

Scottish Military and Naval

Academy, 8vo. Pp. 207.

The volume before us has been

pointed out to our attention, as

affording another proof, in addition

to those mentioned in our 165th and

106th numbers, of the injustice of

imputing to our men of science, a

neglect of-the wants of the working

classes in regard to scientific instruc

tion,—a proof the more remarkable,

that this volume happens to have

been published some months ago,

by the very same booksellers who

are now putting forth the translation

of M. Dupin's Lectures, as at length

furnishing what nobody of our own

country had previously offered to

supply.

"The object of the present pub

lication," says the author, Mr. Lees,

" is to supply the Students of the

Edinburgh Sellout of Arts, and

those ofsimilar Institutions, with a

condensed yet comprehensive course

of mathematics ;" and he adds, " it

is intended to publish a second vo

lume, containing Plane Trigonome

try, Mensuration of heights, dis

tances, surfaces, and solids, the

most useful proportions of Conic

Sections, the application of Algebra

to Geometry, and Fluxions or the

Differential' and Integral Calculus ;

to which will be added, as an ap

pendix, the principles of the more

abstruse parts of Mechanical Phi

losophy, embracing more particii

larly. Statics and Dynamics." How

much more do M.Dupin and Dr.

Birkbeck propose to supply ?

The price of this first volume of

Mr. Lees, is only 5s. and iu this

respect it comes more within the

reach of persons of humble means,

who arc desirous of learning arith

metic, algebra, and geometry, than

any other work on these subjects

which has yet fallen under our no

tice.

The characteristics of Mr. Lees'

style, arc distinctness und brevity,

in a very high degree. His aim

seems to have been to produce a

text book, rather than a book of

lectures; and, as a textbook, it may

be safely recommended, as contain

ing every necessary principle and

rule, and yet leaving ample room to

expounders and to readers, to exer

cise their demonstrative and re

flective powers.

The work is chiefly deficient in

practical illustration ; and, though

we would not have had it lengthened

by such an idle accumulation ofiden-

tical proportions as we find in Dr.

Birkbeck's adaptation of M. Dupin,

we should have seen with pleasure,

the place of many abstract demon

strations supplied bv real exam

ples, selected from tlie practice of

the arts. The abstract style, so

common to works of this description,

is one of the principal secrets of that

mystery in which they have, hitherto,

appeared shrouded to the vulgar

eve ; but what truth is there in ma

thematics, ofpractical use to the mil

lion, Which may not be as well de

monstrated by forms that are real

and familiar to every one, as by the

ideal formations of the preceptor's

ruler and pen? Since, besides, it is

going out of the beaten path, at any

r.ite, to teach mechanics mathema

tics ; would it not be well if men of

science would go a little farther out

of the way, and teach them it in a

language and style that every one

may readily comprehend ?

Mr. Lees makes a, very proper

2f 2
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distinction in his introduction.

" When quantity," lie says, " is con

sidered in the abstract, that is, apart

from all considerations of its existing

in any material object whatever, the

same is called Pare Mathematics.

When qtia.-itity is considered as not

abstracted from the object of its ex

istence, the science is called Mixed

Mathematics. That quantity cannot

exist unless in some physical object,

in certainly very evident ; it is, ne

vertheless, convenient and philoso

phical, by a process of mental ab

straction, to conceive of it sepa

rately. By this means we become

armed with a series of speculative

truths, which enable us to push our

way through new and untried diffi

culties ; to overcome every obstruc

tion, however formidable, by which

truth may be encompassed, and to

proceed with a firm and sure step,

in all our scientific investigations."

It might have been added, with

equal correctness, that it is by em

ploying the language of pure, when

speaking of mixed mathematics, that

teachers of this science perplex the

understandings of their scholars so

much as they frequently do. Thus,

in pure mathematics, there can be no

difficulty in comprehending why a

point is nothing, since all things

in that science, lines as well as

points, and areas as well as lines,

are imaginary. But, when the same

sort of language is applied to mixed

mathematics, which treat of real

quantities, there is no end to the

incomprehensible absurdities which

it involves. M. Dupin and Dr.

Eirkbcck, for example, tell you in

their mathematics (practically ap

plied!) that " extension has three

dimensions: viz. length, breadth,

and thickness ; " and, that " all the

bodies in nature have these three

dimensions;" or, in other words,

that length, breadth, and thickness,

arc each equally necessary to the

constitution of a body : but that

when length, which in its compound

state is something, happens to get

separated from breadth and thick

ness, it is resolved into nothing!

You look for a solution of this seem

ing paradox, and find it thus ex

plained:—"'A geometrical line hua

only length, but neither breadth nor

thickness;" a line is formed of a

" continued succession of points,"

and a point is nothing ; ergo, a line

which is formed of a number of

points, or nothings, must, on the

principle e nihilo nihil fit, be no

thing also, whatever its length may

be. But how, you may ask. conies

a point to be nothing ? Yon are

requested to fancy, " that a body

gradually diminishes in length,

breadth, and thickness," till " each

of these dimensions is reduced to

zero," and you have then •• the point

of geometricians." The length is

gone, the breadth is gone, and the

thickness is gone ; and the absence

of all these is what geometricians

chuse to call their point. Well,

suppose you yield them the point,

there are_ still one or two knotty dif

ficulties "to be solved.—In the first

place, how can a succession of points

or nothings, or, in other words, a

succession of the absence of length,

breadth, and thickness, produce the

presence of any one of these dimen

sions ? And if the placing of a num

ber of points or nothings in a row,

can conjure back (as M. Dupin and

Dr. Birkbeck say it does,) the di

mensions oflength, why should it not

also conjure back the dimensions of

breadth and thickness ? How, in

short, can the three dimensions be

otherwise than one and indivisible?

M. Dnpin and Dr. Birkbeek, leave

these difficulties quite unsolved, and

yet, in the teeth of them, require their

pupils to believe, that a point is no

thing, and length, the product of

nothing ! Then we have this length

of nothings spoken of as "separating

two portions of the surface of a

body," and a mass of the same noth

ings represented .is " constituting

the thickness of a body!" Was

there ever such confusion of thought

and language?

We are aware that many eminent

geometricians, before M. Dupin and

Dr. Birkbeck, have indulged in si

milar definitions ; neither can we

exempt Mr. Lees from following,

though with a halting step, in their

train ; but from whom ought we to

expect the abandonment of such

unmeaning subtleties, if not front
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writers who profess to give mathe

matics a practical application to the

business of life, and to make it plain

to the meanest capacity ? Even as

regards pure mathematics, it is but

a species of quibbling at best, to

talk of points, lines, and areas after

this fashion. Were a learner sim

ply informed, that in pure mathe

matics all quantities are considered

as ideal, he would be told at once,

and iu a few words, every thing that

is necessary to give him a perfect

comprehension of that ideality.

The quibbling and the mystery be

gin, from the moment that the tea

cher essays to tell you what the com

ponent parts of this ideality are, and

how they may be added; multiplied,

divided, reduced, and reproduced.

Ho is obliged, in order to express

the ideal differences between them,

to make use of terms that usually ex

press real quantities only—as length,

breadth, and thickness ; and de

lighting, apparently, at having thus

two meanings to his pen, either of

which he may employ as best favours

the display of his ingenuity, he

rings you many curious changes

about points, lines, &c. being at

once something and nothing : so

minute, as to be nothing, and so

long, yet thin, that they "have nei

ther breadth nor thickness, &c. &c.

The scholar learns absolutely no

thing from all this, but he is per

plexed and puzzled by it, and his

preceptor has the merit of having

made the truths he professed to

teach, incomprehensible ! Is it me

rit of this sort, however, of which

men who would introduce mathe

matics into the workshop, ought to

be ambitious?

We hope wc shall not be consider

ed presumptuous, if wc venture to

affirm, even in thc-facc of the many

high authorities on whose side M.

Dupin, Dr. Birkbeck, and Mr. Lees

have ranged themselves, that in mixed

mathematics, that is, mathematics

practically applied, a point, aline, a

surface, &c. are all, in degree, as

much matters of reality, as a bullet,

a long pounder, a tarect, or any

thing else equally solid and sub

stantial. "Matter, we all know, is

infinitely divisible, although not

infinitely within the power of man

to divide ; indeed, it is impossible tit

conceive of it otherwise ; divide, and

sub-divide as you will, you can ne

ver get beyond a remainder atom.

What difficulty then is there in ima

gining, that the lines which define

a square, a circle, or any other sha

ped body, consist of the outmost

tangible atoms of that body ? Or that

even aline itself, however thin, must

also have its particular dimensions ;

its breadth, and thickness, as well

as length? It is surely, at least as

easy, and quite as rational, to ima

gine matter so minute, that eye can

not discern, nor hand dissect it, as

that a point or line may occupy space,

(have "position" as geometricians

say,) and be visible to every eye,

and yet be nothing!

We have hinted that Mr. Lees is

nearly a3 censurable in this re

spect as our friends M. Dupin and

Dr. Birkbeck ; he commences, on.

geometry for example, with the old

standard definition which we have

just been doing our best to explode :

" A point, is that which has position

but not magnitude." It is but fair

to observe, also, that, like M. Dupin

and Dr, Birkbeck, he sometimes

falls into the error of demonstrating

what needs no demonstration, and

of making a distinction where there

is no difference. Ilia third defini

tion in geometry is in these terms :

" If two lines arc such that they

cannot coincide in any two points

without coinciding altogether, each

of them is called a straight line."

Now, the simple fact is, that the two

lines here spoken of, have no exist

ence at all ; for, as M. Dupin freely

owns, " when any two right lines

terminate in the same two points,

they form, consequently, only one

right line." Again, the first pro

blem which he introduces has, for its

object, to establish " that any two

sides of a triangle are, together,

greater than the third side." He

might, we think, have taken this for

granted with as much safety as that,

" when equals are added to equals, the

whole are equal," or any thing else

In the list of axioms. Mr. Lees,

like most other geometricians, de-

lines an axiom to be," a self-evi
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dent truth." He would have defined

it better had he said that, in the sort

of language which is the fashion

among geometricians, an axiom is

something perfectly plain, made less

plain by putting it in different

words. Tims, when they say "the

whole is greater than its part and

equal to all its parts takei> together,"

and, " that all right angles are equal

to one another," (Mr. Lees, p. 150,)

they mean, literally, no more than

that a whole is a whole, and all right

angles right angles. Is it not time

that of such learned nonsense there

should bean end ?

Although Mr. Lees' work is not,

for the different reasons we have men

tioned, all that we should wish a book

of mathematics for the use of the peo

ple to be, we feel bound to recom

mend it, as being, on the whole, the

best, at a low price, which has yet

appeared.

LIGHT OP THE BIOON AND PLANETS.

Sir,—I shall feel much obliged if

you will give an early place to the

following observations on some

" Remarks on the Light of the Moon

and Planets." The " Remarks" of

which I speak, appeared lately in

one of the Edinburgh Journals, and

were written by professor Leslie. I

am rather anxious that you should

comply with my request, because the

paper is of such a nature, that it

cannot be too soon exposed to the

general censure it merits.

Mr. Leslie labours to prove, that

the moon is of a phosphorescent na

ture j this has been partly admitted

by Dr. Herschell and others, but no

new arguments have been here ad

vanced to strengthen the hypothesis.

However, suppose we admit it as an

authenticated fact, is this sufficient

of itself, to prove that the moon

shines with its own inherent light,

and not, as has hitherto been suppos

ed, by the light which it receives and

reflects from the sun ? The phos

phorescent light which the mucin in

herits, may be sufficient to enable us

to see nearly the surface of one he

misphere, a short time after new

moon, or to see " the old moon in

the new moon's arms ;" but how does

it happen that this inherent light

should be so feeble at one time, (at

the time of new moon) and so re

splendent at another, (at the time of

full moon) ? If the moon acted like

a perfectly polished mirror, the light

of the sun would not be reflected,

and we should only see the sun's

image in it. But is not this suppo-

sing the moon's surface to be same-

thing different from what is gene

rally admitted by philosophers ; and

is not the hypothesis dragged into

the professor's second article, rather

to bewilder the reader, than to elu

cidate the subject under considera

tion ? For aught that I know, there

may be substances, of which, if Mr.

Leslie were to make a moon, the ef

fect produced might be totally dif

ferent from what it is at present; it

might, perhaps, be so made as to reflect

more light, perhaps less, perhaps

none at all. That the phases of the

moon correspond to its different si

tuations with respect to the sun and

earth, daily experience renders ex

tremely obvious ; and that the light

which we receive from the moon, is

occasioned by the action of the sun

upon the surface of the moon, is just

as evident ; but how, or in what

manner these things arc effected, is

not quite so clear. The following,

which arc Mr. Leslie's concluding-

remarks on the subject, can scarcely

be said to elucidate it much. " Were

we to indulge imagination, we might

suppose that the moon has been a

comet, which chancing to come near

the earth, and to cross its path at

right angles, was constrained to obey

its predominating attraction, and,

henceforth, to circulate about our

planet. Its approximation, by rais

ing stupendous tides, would have

occasioned one of those overwhelm

ing convulsions, which this globe

appears to have repeatedly suffered.

Hut the new satellite would soon

lose its fiery constitution, and con

glomerate into a solid mass. In its

subsequent progress, it will gradu

ally assume a more earthly appear

ance. Hut when it shall have at

tained, in the succession of distant

ages, the ultimate term of meliora-
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tion, the moon will no longer cheer

our nights, by her" soft iind silvery

beams ; she will become dim and

wane, and seem almost Mot ted from

the blue vault of heaven. To our

most distant posterity, this prospect

is indeed gloomy ; but other changes

will arise to renovate and embellish

the great spectacle of the universe."

Now who, let me ask, except a great

philosopher, would have ventured

to publish such a reverie as this?

From the earliest records, is there

any mention any where made, that

the moon is less bright than former

ly ; or which even intimates that she

is " growing dim with age?"—What

a fortunate idea it is though, to con

ceive that when the good lady has

become perfectly dark, some other

comet may perchance come in con

tact with her, kick her out of her

orbit, usurp her place, and shine

with greater lustre ! In such a case,

one might be allowed to wonder,

what place she would fly to, or what

would become of her poor inhabi

tants : one might, perhaps, con

jecture, that she would again be

come a comet ; and after she had

got well lighted up again, become

dark, and so on. What a beautiful

mode is this ef providing a constant

succession of new moons after the

old ones have become useless ! And

may we not be allowed to extend this

hypothesis, and to imagine that a

new sun may be obtained in the

very same manner, should the pre

sent one, which is now pretty old,

chance to grow dull, or lose its heat,

or its brilliancy, or in any other way

become useless ? This supposition

would he a gloomy prospect indeed

to our most distant posterity ; but

ifanother new sun should step in, in

proper time, just as good as the old

one, where would the harm he of

losing what had become useless ?

Scd de his satis.

Your's respectfully,

J. W.

Warminster.

MAGNETIC NEEDLE. POLARITY OP

SOUND.

Sir,—For mvself and friends, I

write to solicit information on the

following points.

What is the best form for a mag

netic needle, the best temper of the

steel, and the best sort ofsuspension

for making a magnetic compass ?

Should the needle carry the card of

points or degrees, or traverse above

it ? I should be glad to be informed

of the amount of variation for any

places in England, recently ob

served. The best observations are

said to be by Col. Bcaufoy, pub

lished in the early volumes of Thom

son's Annals of Philosophy.* A

Mr. Whcatstone is said to have dis

covered that sound, like light, is

subject to polarization: See An

nals, No. xxxii. page 37, and Edin.

Encyclop. vol. xvii. page 562. Now

can any of your readers shew, that

any sounds, or sonorous vibrations,

or soniferous particles of matter,

are endued with any thing like the

property called polarity f At present

this notable discovery seems "matter

ofmoonshine."

Your's, &c.

A. M.

A. M. has sent a third enquiry,

which we have transmitted to the

writer of the articles on Practical

Perspective, who will, no doubt,

give the information desired, in

the course of his lessons on that

subject.—Edit.

IMPROVEMENT ON WOULFR S AP

PARATUS.

(liy a Correspondent of the Liver-

pool Mercury.)

Of all the apparatus used by che

mists, few, perhaps, have undergone

so many changes as Woulfe's bottles;

an apparatus, the employment of

which secures the chemist from those

dangerous accidents to which the old

method of distilling substances, the

products of which were not easily

condensed, was liable. The large

glass recipients used at the time sul

phuric acid was prepared from the

common copperas, and in the manu-

* Our correspondent and his friends

have, we presume, overlooked the letter

of Colonel Beaufoy, in our 162nd No.
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facture of nitric and muriatic acids,

were in continual jeopardy, and thu

only security the operator could pro

mise himself, was, to be derived from

the continual application of d.imp

cloths to keep the receivers at as low

a temperature as possible.

The apparatus which bears the

name of Woulfe, though originally

proposed by Glauber, an eminent

German chemist, is rendered so very

secure, by the introduction of the

safety-tube, that we may safely say,

these dangerous acids may now be

distilled without the possibility of an

explosion taking place.

To those already acquainted with

the construction of Woulfe' s appara

tus, a description of its several parts,

and their uses, would be superfluous ;

and to enter into an elaborate expla

nation for such as are not aware of its

utility, would be foreign to iny pur

pose, it being my intention only to

give an' account of a modification,

which will put even the tyro in che

mistry in possession of a method of

making this indispensable apparatus

himself, without going to the expen

sive price requiml for the three-neck

ed bottles now in use, and one which

will certainly prove a preservative

of the connecting and safety-tubes.

Without descanting' further on the

economy of the construction about to

be described, or saying any thin*

more in its favour, I shall proceed to

give an explanation of the following1

sketch, and leave it to the candid rea

der to judge for himself.

 

Fig. 1. A A A arc the bottles,

which do not require to be manufac

tured for the purpose, as almost any

bottle or jar, having a mouth wide

enough to admit a large cork, and the

neck sufficiently deep to bold it firm,

will answer the purpose, the bottles

being all of a size. Fig. 2. a section,

of the parts shown iii fig. 1. by the

same references. The corks 15 B

must project from the bottles suffi

ciently to allow of their bavins: the

wedge-like form given to thi'ir sides,

as at c c.—d il arc two slips of maho

gany, with holes cut through them,

according to the number of bottles,

and the sides of the holes to be so

formed, that the upper board, d,

when pressed upon, shall force the

corks into the bottles, and the under

bnard, d, draw all the corks from

the bottles, without their slipping

through. In cither case the hands

may hold both of the boards, d d,

and, consequently, when the corks are

fixed between them, they may be

screwed together, ee in Fig. 1, is

only to assist the hand in withdraw

ing the corks.

'The corka have holes drilled
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throngh them to receive the connect

ing and safety tubes. The smaller

thft corks cnn be miido, without bring

ing1 tlie holes too close together, the

better; and, of course, if the holes

are made at the corners of a triangle,

they will require a less surface to be

at the same distance, than if made on

a straight line.—(f>cefig.3.Jlt may

perhaps be almost, needless to add that

the corks should be well steeped, or

boiled.in oil.

HENRY D .

The glass-tubes may be procured

from the makers of barometers and

thermometers, who will also bend

them to any pattern.

METHOD OF DESCRIBING AN ELLIPSIS OF A\ V LENGTH ANDtHEIGHT BT

MEANS OF RODS.

Ity Mi: M.Saul, of Lancaster.

 

 

B

Let A and B be the length, and

C and D the breadth ; tack down

the rod, E and F, for the conduc

tors of the rod, G ; put a nail in at

1, and another at 2, and the pencil

.it 3, it being half the width and

length; then run the nails on the

side of the rods, A, B, and F, till

you describe one half of the ellipsis,

after which take up the rods E and

F, and put them on the other side of

the centre.

This method is found to be very

convenient to the gardener in setting

out grass plats, as it may be de

scribed with his rake shaft, by merely

drawing a centre line each way,

marking on his handle the length and

breadth, and then tracing it round.

PRACTICAL PERSPECTIVE.

(Continuedfront p. 426.)

SECTION III.—MECHANICAL.

The two preceding divisions con

tain the substance of the most ela"

borate treatises on the subject, for>

however endless the modifications,

they may all be reduced to these

simple forms, as will be more fully

developed in the course of this sec

tion, which, with reference to mill-

work, will also contain much expla

natory matter, in regard to circles,

&c., hitherto purposely omitted.

Machinery can usually be divided

into cylindrical and conical ; drums,

shafts, water wheels, spur and face

geer, &c., may be referred to the

former ; bevel and mitre gecr, &c.

to the latter ; and underone or other

of these heads, are also classed

columns, wheels, cannon, turnery of

every description, &c.'&c.

To divide a circle into any required

number of equal parts, the diameter

in feet or inches being given.

Rule.—The diameter of a circle

is to its periphery as 7 to 92 ; divide



PRIZE CHRONOMETERS,

therefore the number of parts re

quired by 3, anil the diameter, di

vided by the product, will give the

width of each part.

Example.—Required in the cir

cumference of a circle, divided into

27 parts, whose diameter is 36 in

ches, the width of each part.

27 -v- 3 = 9 ; 36 -f- !) = 4 in

ches. Answer.

The width of a part and the di

ameter of the circle being given, to

find the number of parts.

Rule —Multiply the diameter by

3, which, divided by the width given,

will be the answer.

Example.—Required in the circum

ference of a circle, whose diameter is

6 ft. ? the number of parts 3 inches

wide.

Dia. 6ft. X 3 = ISft. X 12 = 2ia

inches ■— 3 = 72. Answer.

The above rules arc near enough

to the truth for any practical pur

pose, and I, therefore, have thought

it unnecessary to enter into the ques

tion of the proportion the diameter

bears to the periphery.

The following scale of sevenths,

for circular perspective, will save

much time in practice ; it mar, as is

apparent, be lengthened if "neces

sary.

If. H. S.

(To be continued.)

 

1

7

6

5

1*

^
■^ 3

%

2

— ' —
—

1

miZR CHRONOMETERS.

The following is the order of merit,

in which the remaining ten chrono-

me ters stood at the end of the trial,

1st of May, 1826, out of the forty-

eight, which started according to the

prize computation. See Mechanics'

Magazine, Dec. 10th, 1825, pp. 126

and 127.

20 I

French . N. 3912 • . . 2-62

French . . . 975 . . . 3-16

Pesgrange . 35 . . . 654

Molyneux . 862 . . . 7-32

Cathro. . . . 1703 . . . 8-63

Mc Gabc . . 168 . . . 8-82

Ellicott . . . 947 . . . 946

Jackson . . . 512 . . . 9~2

Cottercll . . 017 . . . 10-28

Webster . . 638 . . . 10-44

It appears, from the above, that

Mr. J. M. French, of the Royal Ei-

change, gained both the prizes, and

that his chronometers were the only

two within the limits of the first

prize.

The accuracy of these two Time

keepers surpasses, we believe, every

thing on record. The one varied

only six-tenths of a seconrl, on it*

mean daily rate during the 12 months,

while the other varied something le*n

than a second !

It further appears, from the fol

lowing statement of the rates of

these chronometers, as continued at

the Royal Observatory, that one of

them has varied but one second and

seven hundredths in fifteen mouths ;

while the other has varied only

" sixty-three hunilrcrlths ofa second

in seventeen months ;" so that an ex-
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pert navig-ator could have Bailed to

China and hack again with the one,

and not have been out of his longitude

more than half a mile ; while, with the

other, a voyage might have been per

formed round the world, and the

greatest error need not have ex

ceeded fifty or sixty perches ! !

No-"3912 No. 975

Extremesof
temperature

atnoon.

Mean

daily rate

Extreme

variation.

Mean

daily rate

Extreme

variation.

May . . . +449

+ 4-2S

4-4-12

4-4-43

4-4-72

0-9

1-8

2-2

1-9

2-6

4-2-15

-f- 1-85

0-9

2-2

2-0

o o

June . . .

July . . .

August . .

September. .

4-2-68

64 to 52

79 - 57

78 - 64

78 - Cfi

70 -53

Sent abroad by

Government

HINTS TO PAVIORS BY COL. MACIRONI.

(Concluded from p. 432.)

The next kind 'of pavements 'that it

may be necessary to mention, are those

of Florence, of Sienna, of Milan, and

some other cities of Northern Italy.

These may, indeed, be assimilated to a

kind of stone rail-road, as there are

particular tracks allotted for the wheels,

and others for the horses. The tracks

for the wheels are composed of stones

of , very s large dimensions; they are

of marble, lumacular limestone, or of a

very hard sand- stone; most of them,

particularly at Florence, weighing se

veral tons. They are laid with much

precision, in lines of about three feet

broad. The spaces for the horses be

tween these lines are paved with small

stones, and are, as well as I can recol

lect, about four feet wide. In some of

the squares, the small pavement pre

dominates; while the lines of large

stone-way cross it in every necessary

direction. Nothing can be more easy

or agreeable than this pavement, which

is suitable to carriages of every de

scription, without the limitation or con

finement of an iron rail-road, but with

nearly the same smoothness.

Among the causes which appear to

me to have contributed to the extraor

dinary duration of these ancient Ro

man pavements, the geological nature

of the surface over which they are con

structed is not the least prominent.

With the exception of the Pontine

Marshes, and some tracts about Brinclisi

(Brundusium), Taranto, and 1'eruggia,

nearly the whole of them have been

carried over a surface of volcanic tuffo,

of greatly compressed Puzzolana, or of

calcareous or basaltic rock ; all which

furnish the best possible foundation.

In countries were chalk, clay, gravel, or

sand, are frequent at the surface, as in

England, France, Alsace, part of Loni-

bardy, &c, even these Roman pave

ments, when not kept in repair, have

speedily become impracticable for car

riages.

The size and weight of the stones

composing the ancient Roman pave

ments certainly do, when once well laid

on a cumjrressed substratum, oppose

much vis inertia to the weights which

roll over them, while their polyangular

shape prevents any acute, or even right

angles, being presented to partial pres

sure. This polyangular shape, and the

excellent juxta-position of their sides,

prevents any continuous line of junc

tion being presented to the course of

the wheels, which would so much tend

to create ruts, and other irregularities ;

moreover, the stones being slightly py-

ramidical, produces a tendency to con

duct the shocks towards the inferior

centre of each, or laterally to the su

perior edges, which are well supported

by the surrounding ones.

It is necessary also to remark, that

the carriages used in Italy, both anci

ently an<] at the present time, are what

would be deemed in England very light.

Besides which, the wheels of the mo

dern Roman and Neapolitan carts are

of a larger diameter than any used in

England. It would appear that the carts

of the ancient Unmans were generally

two-wheeled, dra«n by two. or four

oxen. Travelling was for the most
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pert performed on horseback, or in lit

ters carried by two mules. Chariots

for travelling do not appear to have

been used at all, much before the close

of the republic. They were both two

and four-wheeled, but not made to carry

more than two persons, besides the

driver. They do not appear to have

had any springs; the wheels were very

low, aud not more than thirty-two or

three inches apart. So that, altogether,

it may be presumed they were more

calculated to bruise the bones of the

riders, than injure the pavements over

which they bounced.

Such, in a very few words, are the

best pavements I have had an opportu

nity of observing, and there is reason

to believe there are no better existing.

It does not, however, follow, because

they are good, and perfectly well

adapted to their respective purposes

and localities, that any of them might

be applied with advantage to the streets

of London. I think it may be easily

shown, that neither the ancient nor mo

dern Roman, the Tuscan, nor Neapoli

tan, would possess the qualities required

for such an application.

To pave London after the ancient

Roman plan, would, in the first place,

be attended with enormous expense,

and entirely new stones would be re

quired for the whole undertaking.

Stones of so large a surface would also

become most dangerous for horses, at

any pace faster than a walk,—or when

drawing heavy weights,—or upon an

acclivity. In London, waggons and

carts are in general use, of far greater

burthen than any which were anciently

or are at present used in Italy. Some

of our stages and vans, to a very con

siderable weight, moreover, add great

velocity. I shall be told, perhaps, that

in proportion to this horizontal velo

city, the vertical gravitation is dimi

nished; but these carriages have very

small fore-wheels, upon which the dri

vers, with extraordinary stupidity, con

trive to place the greater part of the

load.* Such small wheels, so over

loaded, descend with great violence into

the least depression of the pavement,

and are thrown up (to fall again) by the

slightest protuberance.

• The pertinacity with which this

custom is followed is somi'what supris-

ing in this scientific country. \Vhat

are we to say to the riders loo. Wu,

frequently see five or six in front on a

stage coach, without a single person be

hind, or even inside !

I very much doubt whether, even in

point of durability, cither the Koman

or Neapolitan pavements would suc

ceed in London. Considering the fri

able nature of most descriptions of

mortar, I suspect, that the repeated

shocks of very heavy carriages would

pulverize and detach it from the infe

rior surface of the stones, part of it

would work out, and the stone become

loose.* A further great objection to any

such solid masonry pavements is, the

frequent necessity of partially takin. it

up to lay gas and water pipes, and to

repair our trumpery crumbling brick

sewers,t

The foregoing objections will equally

apply to the modern Neapolitan pave

ments. The modern Homan has not

the defect of being too smooth, but it

has that of homogeneous solidity, which

will not admit of its being perpetually

displaced for the temporary purposes

above mentioned. Moreover, where

are we to get a sufficient quantity of

such Puzzolana mortar as is employed

in Italy, with which the pavement be

comes as one rock ?J

With regard to the pavements, or, as

I have ventured to call them, the stone

rail-ways of Florence, Sienna, Blilao,.

&c. &c, the objections to their adap

tation to the streets of London must

also bo obvious enough. Indepen

dently of the enormous expense of 0 '

materials, such a system could never

answer in streets where vehicles of all

descriptions, goin? at every degree of

velocity, have occasion to cross, pass,

and run abreast of each other, over the

entire breadth of the street. Such large

* I have seen portions of ancien

Homan road broken up by the passaje

of heavy artillery. A very few such large

stones displaced, will render the road

impassable for carriages.

t Our sewers are admirably planned

and levelled, but the materials and the

construction are very short of the ne

cessary solidity.

J I have frequently seen portions of

such pavements undermined, and dis

placed by torrents, without a single

stone being detached from the masses

of several square yards' surface, into

which the pavement was broken. On

one occasion, 1 remember ihe water

havinpr undermined the whole breadth

of pavement, so as to admit of my

crawling under it from one side to the

other. 1 immediately after passedover

it in my carriage, as safely as ovei a

bridge.
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stones, whether of granite or limestone,

would soon become dangerously

smooth, their longitudinal edges would

wear, and ruts continually be formed

along them.*

Jt remains for me to observe a new

method of paving, which has been late

ly attempted in Piccadilly, but which I

am confident will not be found to pos

sess any advantages over the old plan in

general use, at all commensurate to the

great inconvenience ami expense attending

■its formation. According to this me

thod, the old pavement is taken up for

a space of about thirty or forty yards

at a time, and a regular road is laid with

gravel and broken granite, a la HF Adam,

upon which the paving stones are sub

sequently laid, and the operation re

peated for another forty yards. It,

however, takes at least ten days or a

fortnight to harden in succession each

of these tracts, sufficiently for the ap

plication of the paving stones, and

these successive hardenings are to bo

performed by the carts, carriages, and

horses of the public, with so much in

convenience and annoyance as amounts

to a complete nuisance ! After all, this

pavement of such troublesome and

expensive production will not stand much

longer than the old. When any por

tion of it has to be taken up for pipe

laying, Sic, how is that portion to be

restored to an equal density with the

rest ? In fact, there is no species of

pavement that I have ever seen or heard

of, to the application of which to the

streets of London there would not be

many great objections. 1, however,

* In that delectable imitation of the

French, which is exhibited on the

Hammersmith road, of which one por-

tiou is paved and the other not, the high

ridge, which must perpetually exist at

the edge of the paved portion, has af

forded many good jobs to the surgeons

and weelwrights. A propos of French

roads—I will venture to digress so far

as to observe, that with the exception

of their straightness, their construction

in other points is very bad. They are

in general three times too wide—they

are too much arched or elevated in the

middle, and when this part of them is

paved, nothing is done to the lateral

portions, which are not. From being

too wide, so much care cannot be be

stowed on their construction, at the

same expense as would suffice were they

narrower. Secondly, the carriages and

carts not being obliged to get out of

each others way, form regular tracks

and ruts for those going and those com

ing, out of which they never dream of

moving. These French carts and wag

gons are of quite as barbarous and rude

a construction as they could have been

in the days ofClovis or Charlemagne,

aavo and except, peradventure, that

very ingenious invention of the modern

French, for the express purpose of

enabling the said carts to keep exactly

and undeviatingly in the same ruts.

For whereas in different districts the

carts vary more or less in width, so that

cart A would not beable to go exactly

in the rutof cart B, it is contrived, that

their axletrees should have six or seven

inches to spare, over and above the

portion confined in the nave of each

wheel. The linch pin is affixed to the

extremity of the axle, so that the wheels

are at liberty to wash to and fro from

side to side, and adapt themselves

exactly to the ruts, which the French

road-makers so highly appreciate. In

passing by a French cart you must

therefore be careful to allow for, at least,

six inches of concealed axle, which ever

and anon darts out from the nave, like

the tongue from the snout of a snake.

The middle portion of a French road,

which is generally paved, is so much

arched, that carts are naturally induced,

if not compelled, to take the centre of

it; so that those going in opposite

directions invariably use the same track,

out of which they only momentarily

move at the instant of meeting. Deep

ruts are thus soon worn even in the

most substantial pavement—the difficul

ty of repairing which, unless through

out the whole extent at once, must be.

sufficiently obvious. 1 have here

alluded only to the two or three main

roads of France. In the others, which

they regard as secondary ones, I have

travelled for scores of miles where the

ruts have been so deep, that on one of

my wheels falling in, it could not touch

the bottom, but rested on the nave and

axle.

Besides the consequences of the de

fects of locality and of materials, I have

remarked three principal causes of the

speedy deterioration of highways.

Their being too wide—too much arch

ed—or their having but little traffic

upon them;—all which circumstances

conduce to the carriages keeping in one

track, and to the consequent formation

of ruts and holes. The only defect in

the Knglish high roads is their having

so many unnecessary, and often danger

ous turnings and windings. Here and

there, they are even loo narrow; and

buildings have been suffered to encroach

upon them.
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Salter myself, that, after much observa

tion and reflection, / have lut upon a

met/irtd that would combine economy with

durability, and icrth what in hem quite in

dispensable, the adinissibility of partially

and frequently disturbing it, with no

greater inconvenience or ex/iense titan

occurs accoriling to the present system.

Having thus far therefore endeavour

ed to show, that solid cement-laid pave

ments, or even such as derive their

solidity from the size and weight of the

(tones, would severally present many

objections to their adaptation to the

streets of London ; I will now proceed

to state what 1 conceive would prove a

cheap and efficacious succedaneum.

The author then proceeds to give

the explanation of his system of

pressure, which has been already

inserted in our 137th number.

HYDROSTATICS AND HYDRAULICS,

(Continuedfrom p. 409.J

Specific Gravity.

In my last communication I pro

posed to enter fully upon the subject

of Specific Gravity ; but as you have

already inserted so many papers

upon this subject,"! shall only briefly

notice it, and mention some of the

practical rules for obtaining the spe

cific gravity of solids and fluids.

The simplest and most natural way

of finding the specific gravities would

be to take the absolute weights of a

cubic inch, or any other determinate!

quantity, of each substance ; and

the numbers thus found would be the

specific gravities, lint as it is diffi

cult to form two budies of the very

same size, and often impossible, as in

the case of precious stones, to give a

determinate form to the substance un

der examination,; we are obliged to

weigh them in a fluid, and deduce

their specific gravities from the loss

es of weight they severally sustain.

Water is the fluid which is always

employed for this purpose, not only

because it can always be had without

much difficulty, but because it can

be procured of the same tempera

ture and of the same density in

every part of the world. The spe

cific gravity of water is always called

1-O00O, and with this, a8 a standard,

the specific gravity of every" other

substance is compared. Thus, if a

certain quantity of water weighed

41bs. and a similar quantity of mer

cury 5J]bs. the specific gravity of the

mercury would be called 14; be

cause 4, the weight of a given quan

tity of water is to 53, the weight of

the same bulk of mercury, as 1, the

specific gravity of water, is to 14,

the specific gravity of mercury. In

order, therefore, to determine the

densities of bodies, we have occasion

for no other instrument than a com

mon balance with a hook fitted be

neath one of its scales, though in ge

neral they are provided with several

other conveniences. This is com

monly called the Hydrostatic lia-

lance.

When the substance to be exami

ned is heavier than water, suspend

the solid, by means of a piece of

horse hair, to the hook beneath the

scale, and find its weight in air.

Fill a jar with water, and find the

weight of the solid when immersed

in this fluid. The difference of

these weights is the loss of weight

sustained by the solid. Then, as the

loss of weight is to the weight of the

solid in air, so is 1-0000, the specific

gravity of water, to a fourth propor

tional," which will be the specific gra

vity of the solid. For example :

Suppose I have a piece of brass

which weighs in air 129 grains, its

weight in water I find to be only

113, and the difference or loss of

weight is 10 grains, then, 10 : 122

= 1-0000 : a fourth proportional,

which, in this instance ; I find to be

S-OUjJo, the specific gravity of brass.

But aB the third term of the prece

ding analogy is always 1-0000, the

fourth proportional or density of the

solid will always be found by divid

ing the weight of the solid in air by

its loss of weight in water, as in the

foregoing example ; : 12'J ■+- 16=

806'2o. If the solid substance con

sists of grains of platinum, metallic

filings, &c. place it in a small

glass bucket, which generally ac

companies hydrostatic balances.

Find the weight of the bucket in air

when empty, and also its weight

when it contains the substance to be

examined ; the difference of these
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weights will be the weight of the

substance in air. Do the same in

water, and the weight of the sub

stance in that fluid will be obtained

in like manner. Its specific gravity

will then be found as before.

If the substance is lighter than

water it -is necessary to fasten to it

another solid heavier than water, so

that they may both sink together.

Find the weight of the denser body,

and also of the compound body, both

in air and in water ; and by subtract

ing their weight in water from their

weight in air, find how much weight

-they have severally lost. Then say,

«s the difference between their losses

of weight, is to the weight of the

light body in air, so is 1*0000 to the

specific gravity of the body.

For example : I take a piece of

deal and a piece of brass to make it

sink in water.

The brass in air weighs, . . . 129

—————in water, ... 113

Loss of weight, 1G

The compound. 140

100

40

and difference, 24. Weight of deal

in air, 11. Then as above,

24 : 11 = 1-0000 : 04583, the spe

cific gravity of the deal.

When the substance is a powder

which absorbs water, or is soluble in

it, place a glass phial in one scale

and counterpoise it by weights on

the other. Fill the phial with the

powder to be examined, and having

rammed it as close as possible to the

top, find the weight of the powder.

Remove the powder from the phial,

and fill it with water, and find its

weight ; then the weight of the pow

der divided by the weight of the wa

ter, will give the specific gravity of

the former. By this method, also,

the specific gravity of fluids may be

very accurately determined ; but it

may likewise be done as follows :

Take any solid (glass for instance,)

heavier than water, and the given

fluid : find the loss of weight which

it sustains in water, and also in the

given fluid. Then, since specific

gravities are as the losses of weight

sustained by the same solid, the spe

cific gravity of the fluid required will

he found by dividing the loss of

weight sustained by the solid in the

given fluid by that which it sustains

in water.

In all experiments to determine

the specific gravities of bodies, pure

distilled water must be used when

great accuracy is required ; but; for all

common purposes rain water is suffi

ciently pure. The reason for using

horse-hair in the foregoing experi

ments is, because that substance is

nearly of the same specific gravity as

water, and will not imbibe the mois

ture as silk or cotton would do.

The specific gravity of fluids is

found in a different and more ex

peditious manner by means of the

instrument called the hydrometer.—

It acts upon the principle, that solids

sink deeper in fluids of less specific

gravity, than in those of greater ;

but is so well known, that it would

be needless to describe it here. Those

who are not acquainted with it, may

see the principle upon which it acts,

by taking a small phial with a few

shot at the bottom, and putting a

small stick, say six inches long,

through the cork—it will sink to ft

certain depth in pure water, but in a

mixture of salt and water, it will not

be found to sink nearly so deep ;

thus showing the superior specific

gravity of the compound. When

properly made, these instruments

indicate the specific gravities of dif

ferent fluids with great accuracy.

In order to determine the strength

of spirits, with the greatest expedi

tion, Professor Wilson, of Glasgow,

employed a very simple method.

His hydrometer consists of a num

ber of glass beads, the specific gra

vity of each of which varies in a

known ratio ; when the strength of

any spirit is to be tried, the glass

beads, which are all numbered, are

to be thrown into it. Some of those

whose specific gravity exceeds that

of the spirit, will sink to the bottom,

while others will swim on the top, or

remain suspended in the fluid. That

which neither sinks to the bottom,

nor rises to tic surface, Mill indicate
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by its number tke specific gravity of

the rtuid.

J. M. N.

(To be continued.}

THE CASK IN EMERSON'S TRIGO

NOMETRY.

Sir,—When the " case in trigo

nometry," by Felix Ford, appeared

in your Magazine, (vol. T. p. 104,)

I sent, what I considered, the sim

plest demonstration possible of the

proposition ; and, at the same time,

the resolution of the simple alge

braic expression, which seemed to

have puzzled your correspondent.

Mv paper was acknowledged as re

ceived, (vol. v. p. 208,) biit was not

inserted, owing, I suppose, to the

previous reception of the answer to

the same question from Academicus,

inserted pp. 255, 256. My demon

stration being essentially the same

as that quoted there from Dr. Gre

gory's Trigonometry, I never would

have thought of recurring to the

subject, had not your correspondent,

Felix Ford, again called the atten

tion of your readers to it.

My demonstration was made in

total ignorance of Dr. Gregory's ;

and as it is in form simpler, perhaps

you may be inclined to insert it now,

along with the resolution of the

algebraic expression, which Mr.

Ford seems so much to require.

In the triangle, A B C, let A B =

A C, and let C D be drawn from one

of the equal angles, C, perpendicu

lar t LI the opposite side, A B.

'

 

Then, since ACD + D C B =

D B C.

A C D + 2 D C B =. D B C +

J M ' I > .- j right angle.

Therefore, D C B ia J the com

plement of D C A.

Now, to C D as radius, A C is

Bee. and A D tan?, of A C D, and

D B is tang, of DC B. Consequent

ly, using the symbols of your cor

respondent, (A being put for ACD,

and a for D C B,) D C =•»-, D B =

t, A C = S, and A D = T. And,

since A C «= A D + D B, there

fore S = T' + t, or S — T =..*. . . ..

From this diagram too, Emer

son's formulae are easily deduced ;

thus, 2 D B, A B + A C« = B O

+A B", (Euc. ii. 13.) Therefore,

(since A B = A C, and B C* —

D C« + D B',) 2 D B x A C .=

D C1 + D B', or 2 t x S •= r» + «*.

Therefore, S

Again, since A D' -f- D B1 + 8

D B X D A = A B«, (Euc. ii. 4 ;)

and since A B" =» A C* =» A D" +

D C», therefore A D» + D B* + 2

D B x D A = A D1 + D C«, and

therefore, 2DBxDA = DC' —

D B', or 2 t X T «= r1 — f.

Therefore, T =

Then, S — T

3t '

*>+ f

at at

That is, S — T = || =» t.

Therefore, S = T + *.

I am. Sir,

Your obedient servant,

NATHAN SHORT.

Oct. SOth, 1826.
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WOCLFB'g DOUBLE CTLTVDETl ENGINE.

JONES'S AtPARATUS FOR DRYING

GRAIN.

Among the various subjects con

nected with rural economy, perhaps

none is of greater importance thnn

the preservation of grain1 ; and in a

country like this, where the season

of harvest is frequently interrupted

and protracted by wet and cold wea

ther, the difficulty of housing the

corn in a perfectly dry state is great

ly increased. In damp seasons the

moist condition of the grain is such,

that when heaped together, fermen

tation and germination soon takes

place, the farina is decomposed, and

the nutritive properties are in a great

measure destroved.

To meet this evil, kiln drying is

commonly resorted to, but that is a

very tedious and troublesome pro

cess, and after all is frequently

found to be ineffectual, as in drying

the under strata of grain, the upper

necessarily, in some degree, absorbs

the moisture emitted from below, and

the whole becomes sometimes im

pregnated with the effluvia emitted

from the ignited fuel. To avoid

these and many more inconveniences

attendant upon the employment of a

kiln, and also to expedite the pro

cess of drying grain, Mr. Jamea

Jones, of high Holborn, has con

structed a very simple apparatus.

It consists of two concentric cylin

ders closed at top and bottom, by

two concentric cones, leaving a pas

sage between the two all round, of

about an inch and a quarter wide. A

vertical section of the apparatus is

shown in fig. 1, and an external new

at fig. 2. The outer cylinder is

about six feet diameter, and to the

apex of its cones, about twelve feet

high. The body is strengthened by

iron hoops, and is supported upon

iron legs ; its surface is perforated

through Mill, small holes, 2300 in a

square foot, or it might be made of

wire gau/.e. In the front of the ap

paratus the door opens to the fire

place within, through which are pas

sages for the heated air to pass into

the cylinder ; these, and the circui

tous flues proceeding from the fire to

the chimney, are best seen in the ho

rizontal section, fig. 3, .ivl in the

vertical section of the fire-place de

tached, fig. 4. The chimney passes

up nearly in the middle of the appa

ratus, and by this contrivance, the

air in the interior of the cylindrical

body becomes greatly heated, and

communicates that heat to the metal

plates which form the cylinders and

cones. The grain to be dried, is

now admitted' into the apparatus by-

means of a hopper at top, whence it

proceeds through a pipe, and a small

aperture, a, in the apex, on to the

surface of the upper internal cone ;

there distributing itself all round,

it slides down the passages, b, b, b, b,

between the two cylinders to the

point, e, of the lower cone, where

it is discharged through a spout into

a sack, or receiver.

In passing through this apparatus,

the grain becomes heated, and in

its descent the moisture evaporates,

and passes off through the perfora

tions of the cylindrical body ; as the

strata of grain is very thin, the

heated air passes very rapidly, and the

moisture is readily taken up by it.

WOULFB'S DOUBLB CYLINDER EN

GINES.

Sir,—Having lately turned my

attention to ascertaining the com

parative advantagea of different

constructions of the steam engine,

I have been particularly interested

by VVoulfe's double cylinder engine,

which appears to surpass all other*

in obtaining the greatest possible

power from a given quantity of steam,

but I could no where find a method

for computing the exact power, and

remembering something to have pas

sed in your Magazine on the subject,

I found, in page 305, vol. iv. a letter

from K. Fearnley, much to the pur

pose ; hut not going quite so far in

the investigation as I wished, I have

constructed a table, showing at one

view, the pressure on the pistons at

different times of their descent,

which, if you think it worthy of in

sertion in your Magazine, will form

an appendix to E. F.'s letter, though

rather a late one.

I suppose the areas of the cylin
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ders to be one 10 ami the other 100

inches ; the stroke equal ; that steam

of a pressure of30ibs. to the inch,

be admitted above the small piston,

(which, on filling- the large cylinder,

will expand to- three pounds on the

inch, sufficient for condensation,) and

a power of 10 lbs. on the inch, to be

maintained by condensation on the

other side of the large piston Then

at every tenth of descent, the pres

sures will be as under ; for instance,

at the end of the first tenth, the

pressure on the small piston will

be 10X30=300, minus the pressure

on the other side, from the ' escape

steam' (so to call it), which acts

equally on the upper side of the

large piston, and which, being now

expanded into nearly twice 19-20ths

of the space it occupied in the small

cylinder, and the pressure being in

versely as the space occupied, exerts

a power of 15*7 lbs. on the inch,

which, multiplied into the area, 10x

13-7=157; therefore, the pressure on

the piston will be 300—157=141.

Then the pressure on the large pis-

piston will be 100x157=1570+

ICOx 10=2570, &c.
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Total 1859

The mean of which is 1895, which

shows the very great advantage, to

be derived from the use of these en

gines; indeed, I wonder they are

not more common. If any of your

correspondents, being acquainted

with one of these engines at work,

would, through your Magazine, have

the kindness to state whether the

effect produced is really as much as

theory warrants us to suppose, they

would confer a favour ou many of

your subscribers.

Yours, &c. J. F. E.

MISCELLANEOUS HINTS.

(Continuedfrom p. S66->

" Chi predica al deserto perde il ser-

mone,

Chi lava la test' all' asino perd' il sa-

pone."

Among the minor exhibitions of

the inherent functions of matter,

which concern us in a domestic or

economical point of view, is the oxi

dation of iron. To treat chemically

or geologically on the important and

ubiquious element, oxygen, is not

my present purpose; although it will

be necessary for me to point out a

few simple facts, on which to es

tablish the humble hints which I

venture to submit to the considera

tion of your readers.

The great increase in bulk pro

duced in iron, particularly wrought

iron, by its combination with oxygen,

would be familiar to most people and

superfluous for me to indicate, were

there not so few amongst the mul

titude, of whom it might not be said,

" they have eyes, and see not—they

have cars, yet do not hear." It is

certajn, however, that the more mi

nute, and what are called trivial, be

cause familiar functions of matter,

are equally important, inherent, and

characteristic, as the most extended

and comprehensive. The habitual

contemplation of the former, is high

ly calculated to advance us in the

knowledge of the latter, which are

only analogous repetitions or com

binations of the same immutable

qualities, on a larger scale of con

comitant modes of action. To speak

as much as possible sans pretension,

and ou a level with the subject of

rusty pipes and Bcrews, I will only

venture on a few illustrations from

the most simple actions of life, beg

ging my reader to remember, that

there is, or ought to be, " reason in

roasting figs,"

2o2
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A ni.'iii . for instance, will look up

with superstitious admiration at the

clouds ; but observe not the con

densation of his breath, on entering'

his cellar for a bottle of wine. He

it awe-struck at the thunder ; but

draws his cork, and thinks of nothing

but the contents of the bottle. He

sees the bits of cork attracting each

other, according to their masse*, on

the surface of his potation ; but seco

nothing like it in the general laws of

attraction. He declares the light

ning to be a singular and awful

phenomenon ; while he makes no

reflections on the sparks which he

draws from the back of his cat. He

might observe, that every portion of

matter when sufficiently at liberty—

every drop of rain, or dew, or mer

cury—every air or soap bubble, as

sumes a globular shape ; while he

ascribes the shape of this earth, and

of other spheres, to imaginary cau

ses, totally foreign to matter's im

mutable properties. He attributes

the circulation of his blood to extrin

sic and capricious design ; but heeds

not the analogous circulation of the

waters of the earth, through river,

cloud, and ocean. He marvels at

the combination which constitutes

his own, and some other organized

identities ; but swallows his salt,

without perceiving the equally ne

cessary and inherent shapes which

that mode of matter assumes on

crystallization. He manures his

garden, and feeds his cabbages with

the remains of other cabbages , but,

notwithstanding Mr. Allan's lectures,

and the evidence of his senses, he

sees not that he himself bears a simi

lar relation to all that precedes, sur

rounds, and succeeds him. He is

not surprised to see an ant-hill

swept away by a shower of rain ;

bat if he hears of a city or a province

overwhelmed by a flood, he ascribes

it to some fanciful and ridiculous

cause. He sees the glands and tis

sues of his body, secrete humours

which solidify upon their union with

oxygen, and, that as he grows older,

his body becomes more and more

rigid, exsiccated, and deuse ; but he

perceives nothing analogous to this

process, in the operations of volca

noes, and the gradual diminution of

the waters of the globe. But wfci-

ther, in the name of patience, am P

wandering! Pray, gentle reader,'

shew me the way to the Batik of

England, for it was thereabouts that

I had proposed to myself to look fo*

the first little fact concerning irori-i

rust, or oxidation as they call it.

So, then, I was going to say, that

such persons as made use of their

eyes while passing the bank, previous

tithe erection of the new facades,

must have observed that every one

of the columns which surround it,

was more or less broken and dis

placed, by the oxidation of the hori

zontal bars of the railing, each end

of which was fixed under the pedes

tal of a column. Again, most per

sons who frequent that part of the

town, must have seen that Bow

Church steeple was lately obliged to

be taken down and rebuilt, and they

might have heard, that it was on

account of certain iron crampsjiaving

so greatly dilated, through rust, as

to lift up the entire fabric out of its

perpendicular. I have seen the iron

bars of a window exposed to the sea-

air, and occasionally to the spray,

dilate to twice their original diame

ter, and split, from top to bottom,

blocks of marble and basalt, eighteen

inches cube, in which they were in

serted. I have seen an anchor in

serted about ten feet below the sum

mit of a pier, lift up and displace the

superincumbent masonry of huge

stones. And finally, to return home

again, let any one examine the

wrought iron railing in the older

streets of London, and he will ob

serve most striking instances of the

process 1 am speaking; of.

No species of oxidation of iron

is so complete, or so rapid, as that

which occurs to it when buried in

the earth. And it appears also to be

greatest, when placed at from three

to twenty feet below the surface, and

in a gravelly soil. In such situa

tions, a kind of assimilating agglo

meration of the surrounding gravel

takes place, by which the metal is

again converted into ponderous ore,

radiating in spicular arrangement

from the centre outwards. In com

pact clay, 1 have observed the oxida

tion to be of a slower and different
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kind,—a mere exfoliation, less con

siderable than what occurs in the

common atmosphere. Owing to the

great quantity of carbon (soot,) de

posited on the streets of London,

when iron pipes are only a few in

ches from the surface, oxidation is

often checked by the formation of

carburet of iron : as I have already

remarked in my little work, called

*' Hints to Paviors."

In 1S0S, I found near Capua an

antique sword, supposed to be Car-

thagenian, the blade of which had

formed a hard tenacious agglomera

tion, with concentric radiations

thicker than my arm, and weighing

seventeen pounds; which I am in

clined to think would, upon analysis,

have yielded much more iron than

had ever entered into its original com

position. Amidst the pumice stone

and puzzolana which cover Pompeii,

large fragments of doors, &c. are

occasionally found, with parts of

hinges, locks, and nails. The iron

has prodigiously diffused itself and

agglomerated the surrounding earths,

as well as penetrated the contiguous

wood, which, in some cases, 1 have

seen beautifully mineralized, while

still preserving its ligneous appear

ance.

The upper stratum, in and about

London, is chiefly gravel, conse

quently, as I have observed, the most

liable to oxidize the innumerable gas

and water pipes with which it is in

tersected. 1 have paid some atten

tion to the state of these pipes, after

different periods of interment ; and I

feel convinced, that it would be much

to the interest of the parties toho j>ay

for them, were some means adopted

to counteract the rapid deterioration

they undergo.

Corporate bodies arc not famed for

economy ; the interest of the mana

ging parties being often, if not ge

nerally, at variance with that of the

shareholders ; and it is in the nature

of things, as recent exposures have

wofully demonstrated, that to direct

the expenditure of ones own money,

and that of other people, are very

different tilings. Such among the

labourers employed in laying down

the pipes as 1 have happened to in

terrogate, have seemed to think that

the pipes might be made to last much

longer than would be consistent with

their interest, or with that of the

iron founders; and in other cases,

we see such a continual chopping

and changing of the pipes, either

from changes in the water and gas

companies, or from not having laid

down sufficiently large ones in the.

first instance, as to put the oxidation

I speak of, out of the question.

There must, however, he many cases,

in which the pipes are destined to re

main a long time undisturbed, par

ticularly, I should suppose, in what

they call " the mains," some of

which I have seen thirty inches in

diameter.

To counteract the oxidation of

iron pipes, I should propose to coat

them outride with some substance

impermeable to, and not easily decom

posed by water. The best and most

economical substance I have been

able to devise, is made with two

parts coal-tar, and one of lime, in

powder. I have not ascertained whe

ther the lime had better be slaked or

not. It should be applied to the

pipes before they are brought out to

be laid ; and to do it properly, they

should be warmed, and suspended by

a pole put through them.

Another effectual method of pre

venting oxidation, is to apply to the

pipes while hot, a coating of sulphur,

either pure, or with the addition of

one-third part of lime. This will

produce on the surface of the pipes

a strong crust of sulphuret of iron,

which will effectually intercept the

access of oxygen. It is needless to

observe, the inside of the pipes re

quires no protection.

It would be well if, instead of

lead, with which the junctions of the

pipes are at present sealed, some

kind of hard mastic were substituted.

Any how, the lead, or rather that

part of the iron in junction with it,

should be particularly guarded from

the rust ; seeing that the galvanic

action of the two metals, must great

ly promote the decomposition of the

water which gets betweenthem ; and

the accumulation of oxide in that

situation, would inevitably burst the
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exterior pipe. In my merely for

tuitous observations, I have seen this

happen several times.

I have yet to point out a case of

far more importance, than the pre

servation of water-pipes ; the con

sumption of which is, after all, ac

cording to my Irish friends above

alluded to, " good for trade," at the

expense only of a tithe out of the

great profits of the companies. The

case I allude to, is, the rapid dete

rioration of the Southwark Bridge.

This beautiful and stupendous struc

ture, with an arch of 240 feet span,

to behold which, several eminent

foreign engineers have come pur

posely to this country, is suiTering

such decay from mere oxidation, as

could never be imagined hut for mi

nute observation. With the excep

tion of the balustrade, and exterior

lateral members, which had one coat

of paint, no kind of preservative,

paint or tar, has ever been applied

to it !

Cast iron is certainly not so liable

to oxidize as wrought iron ; but it

mast be remembered, that the parts

Of a cast iron bridge, are held to

gether by wrought iron bolts, scretvs,

and nuts. The oxidation which

takes place between the nuts and the

cast iron members, will at length

force the former from off the end of

the bolts,—just as I have seen it oc

cur to gutj carriages on a sea bat

tery.

About two months ago, I witnes

sed a very remarkable proof of the

shameful state of the bridge we are

speaking of.—As I approached the

centre arch in a boat, my attention

was much excited by what seemed

to be a thick shower of dead leaves

or pieces of brown paper, just as if

they had proceeded from several

baskets full, thrown over from the

top. Upon a nearer approach, and

when under the bridge, I found that

these apparent leaves were large

flakes of rust, which some particular

state, or change in the atmosphere,

and a high wind blowing at the time,

had caused to fall so abundantly,
that before ■getting through the arch

several of the flakes, larger than my

hand, and about as thick as a shil

ling, fell into the boat. The shower

continued unabated as long a* my

eye could distinguish it. The wa

terman informed me, that what

I had seen was of frequent occur

rence. For several years past, in

deed from its first construction, I had

witnessed with regret the shameful

neglect of this magnificent edifice ;

and many a time I have both seen

and felt the destructive drippings of

water, or something else, which from

some mismanagement perpetually

falls from it ; particularly from the

exterior apex of the arches, and I

think, mostly from the centre one.

I had also seen many large flakes

of rust fall from time to time, but

never before such an extraordinary

shower as the one I have described.

It is easy to imagine, how such an

abundant formation of rust mast

operate, when confined and accumu

lated between the two surfaces of

the cast members, and forged bolts

and nuts ! No force will long with

stand its vast dilating power, es

pecially as the screws which have to

resist it progressively deteriorate.

No dependence can be placed on

the strength or durability of the

most massive materials, when they

are put together with a single false

bearin<r, or unmechanical contrivance.

How long, under the present eirenm-

stances, the bolts of the Southwark

Bridge will perform their office, is

not easy to determine ; but as so

many people are concerned in it, £

suppose no body cares a straw aboat

it. In a country, however, where

the vast and advantageous applica

tion of iron far exceeds that of all the

rest of Europe put together, some tit

tle attention to these homely hints

might be turned to account, although

I am aware, that engineers may

deem them beneath their notice, and

others regard them as injurious to

" the trade." I could point out nu

merous other cases, to which these

observations might apply.—It was

only the other day, that on crossing

Vauxhall Bridge I remarked, that

hundreds of casks in a great vinegar

yard are laid out in the open air ;

and with their iron hoops, are rot

ting and decomposing m the inost
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wasteful manner, for want of a

" haporth" of coal tar to protect

them from the atmosphere. No

doubt Mr. Cooper, like the silver

smith of Ephesus, and other enemies,

to " innovations," can prove that he

has a " vested right " in the exist

ing order of things ; and in due ana

logy he will persuade his employers,

that their interests and his own, are

one and the same,—identical—and

essential to the maintenance of the

" social order" of the cask's ar

rangement, as well as to insure the

proper "workings of the spirit"—

of the vinegar ! _

In my next communication, I will

endeavour to intrude less upon your

patience, and give you four or five

hints, such as they are, in a smaller

compass in One article.

I have the honour to be, &c.

F. M.

October 24, }826.

WHY 120 GALLONS OP RUM AMD

WATER, WILL NOT FILL A 180

GALLON (' \SK.

Sir,— If the following answer will

satisfy Lion as to the correctness of

Mr. Dipstick's statement, I shall feel

much pleasure.

Tour's, &c.

Tapper.

Devonshire.

It is a well-known chemical fact,

that water added to strong rum will

inctease the temperature consider

ably. Now, from the quantity of

heat evolved, the particles arc

brought into more immediate con

nexion, and the volume of the mass

diminished ; that is, if equal quan

tities of the two masses, rum and

water, are mixed together, the bulk

of the masses when mixed, will not

be so great as when taken separate

ly. Ih other words, the chemical

a'ffinity, by which these two bodies

are combined, sets free a quantity of

caloric, and the attraction ot co

hesion brings the particles of fluids

closer together, and consequently

the bulk is reduced. On the same

principle, the bulk of fluids increases

in the winter, and decreases in the

summer ; that is, 40 gallons in the

summer, will measure more than 40

gallons in the winter. I hope this

will satisfy Lion.

Another Arisker.

Sir,—Permit me to furnishyour

intellectual Lion with some infor-.

mation which will satisfy him as to

the truth of Mr. Dipstick's state

ment.

The particles of water are round,

and of course the interstices among

them are numerous ; the particles of

alcohol arc much smaller than those

of water, and, consequently, when

the liquids are mixed, the latter oc

cupies the interstices of the former.

From the same causle, a certain

quantity of salt, and after that some

sugar, may be mixed with water

without the bulk of the mixture be-

in<r greater than the previous bulk

of the water.

A pretty accurate idea of , such

operations may be obtained, by in

troducing a quantity of shot among

a number of bullets.

A Juvenile Philosopher

[We apprehend that the former is

the more correct solution. Our

" Juvenile Philosopher" assumes,

that " the particles of alcohol are

much smaller than those of water :"

were this the case, alcohol would of

course be heavier than water, bulk

for bulk ; while the fact is precisely

the reverse. There was an article in

our last nmnhcr oh Specific Gra

vity, which we recommend to the Ju

venile Philosopher's attention.—Ed.]

mother of pearl.

A subscriber to the Mechanics'

Magazine, is desirous of being in

formed, through some of its corres

pondents, whether the various arti

cles, now sold as mother of pearl,

are manufactured from the pearl

shell, or from any substance made iu

imitation of it.

It having been suggested, that an

imitation is made from a preparation

of rice, he would wish to ascertain

if such is the fact, and if so, the pro

cess of making it ?
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EVP.'« ROTARY PtlMT.

 

Sir,

I hiire not seen in any of tlie sci

entific and periodical publications,

mure than an incidental notice of

Mr. Eve's Rotary Pump, which has

been exhibiting at the manufactory

of Messrs. Taylor and Jones, 11,

Jewin Crescnt, Cripplegate, for

a few weeks past, although the in

vention is certainly one of the

mont ingenious and valuable produc

tions, which has been brought before

th« public in latter years. Mr. Eve

obtained a patent for a rotary Steam

Engine last winter, an acco'int of

which has been published in the

Mechanics' Magazine, Nos. 1GI and

162. In this patent, the before-

mentioned puiup is included ; in tart,

the principle and construction of this

pump is the same as the Steam En

gine.

I pive you, prefixed, the necessary

drawings, illustrative of the construc

tion of this pump, and without com

menting on its merit, 1 beg leave
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merely to state, that it is tlie opinion

of .the few scientific and practical

gentleman, who have witnessed the

performance of the machine in Jewin

Crescnt, that it must, in course of

time, supersede the ordinary reci

procating- pumps and fire extinguish

ing engines altogether. As a ship's

pump this rotary machine is of in

calculable value, because, being com

posed entirely of metal, it cannot get

out of order, and the quantity of wa

ter to be raised, is as the force em-

phiyed, and the velocity, which latter,

as this motion is rotary, and having

no valves to open and close, may be

increased to almost an unlimited

degree. The mode of working it by

means of a crank handle on a winch,

is the most advantageous and best

adapted to a man's power. The

pump constructed by Taylor and

Jones, has two cylinders, of 3J inches

diameter, by 6 inches long, revolving

on axes, and in contact with each

other, in an outer case ; through

which the said axes protrude, and

have outside cogwheels affixed to

them, which regulate the equal mo

tion of the cylinders.

Bach cylinder has two wings of J

of an inch area, and G inches long,

and two grooves ; and in revolving,

the wing of one cylinder falls alter

nately into the groove of the other,

where the cylinders touch. The mo

tion of the cylinders is in opposite

directions.

The outer case, containing these

cylinders, is fixed by a flauchc to a

pipe descending to the well, 21 feet

deep.

By means of a multiplying wheel,

which gears into one of the cog

wheels, and trebles their speed, the

pump is worked, and although the

pump is of so inconsiderable a size,

about 110 gallons, or half a ton, of

water are discharged by two men in

three minutes. This result is suffi

cient to shew the importance of this

simple and beautiful machine, and I

invite you and your numerous intel

ligent readers, to see the perform

ance.

Fig. 1, exhibits a front elevation

of the engine ; fig. 2, a similar view

of the pump-case, with the front

plate and the gear, which gives mo

tion to the cylinders removed ; fig.

3, 'an air vessel, with branch pipe

and bore attached, to be attached to

fig. 2, by the screw, i, when employed

as a gajden or a fire-engine ; a, a,

are the two cylinders ; b, b, the

case ; c, c, the cog-wheels ; d, the

multiplying wheel; e, e, the winches;

</, the axis ; f, the induction pipe ; g,

the eduction pipe.

Messrs. Taylor and Jones are au

thorized by the agents of the paten

tee, to execute orders for pumps and

for engines.

I remain respectfully, Sir,

Your obedient Servant,

A CONSTANT READER.

October 27, 18Z6.

P. S. The end of the outer case is

represented as taken off in the draw

ing.

HYDROSTATICS AND HYDRAULICS."

fContinuedfrom p. 448.J

Of Capillary Attraction.

In this brief view of Hydrostatics,

I shall not enter at large upon this

subject ; it would occupy too much

room at present, but may, perhaps,

furnish matter for a future paper; I

shall therefore content myself with

stating some of the leading fact* and

phenomena. \Ve have already seen,

when discussing the equilibrium of

fluids, that when water or any other

fluid is poured into a vessel, or any

number of communicating vessels, its

surface will be horizontal, or it will

rise to the same height in each ves

sel, whatever be its former position.

This proposition, however, only

holds true when the diameter of these

vessels or tubes exceeds the fifteenth

of an inch: for if a system of com

municating1 vessels be composed (if

tubes of various diameters, the fluid

will rise to a level surfiicc in all the

tubes which exceed one-fifteenth of

an inch in diameter ; but in the tubes

of a smaller bore, it will rise above

that level to altitudes inversely pro

portional to the diameters of the

tubes. In the case of mercurv, and

probably of other melted metals»

the fluid substance is depressed in

these tubes, and the depression is

subject to the same law, that is, it is

inversely as the diameters of the

bores. The power by which the

fluid is raised above its natural level
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is called capillary attraction, and

the glass tubes, which are employed

to exhibit its phenomena, arc Called

capillary tubes, The appellations

derive their origin from the Latin

word capillus, signifying1 a hair,

either because the bores of these

tubes have the fineness of a hair, or

because that substance itself is sup

posed to be of a tubular structure.

The phenomena of capillary at

traction take place under the ex

hausted receiver of an air pump, and

the fluid will rise to the same height

as if the experiments were performed

in air. We may, therefore, conclude,

that the ascent of water is not occa

sioned, as some have imagined, by

the pressure of the atmosphere act

ing more freely upon the surface of

the water in the vessel, than upon

the column of fluid within the capil

lary tube.

It has been found, that when wa

ter is made to pass through a tube

of such a bore, that the fluid is only

discharged by successive drops ; the

tube, when electrified, will furnish a

constant and accelerated stream.

A similar effect may be produced

by employing warm water ; and a

syphon, which discharges cold water

only by drops, yields warm water in

an invariable stream.

I shall conclude this subject by

briefly adverting to the rise of fluids

between two plates of glass. This

acts upon the same principle as the

rise of water in capillary tubes.

Take two pieces of plate glass, three

or four inches square, hold two of

their edges close together, and keep

flic two opposite a little separated

by a piece of cork, so that their in

terior surfaces may form a small an

gle at their intersection. When this

is immersed in a vessel of water, the

fluid will rise in the form of a curve,

which will be more distinctly seen

by colouring the water with a little

red ink or indigo. By measuring

the ordinates and abscissa of this

curve, Mr. Hawksbcc found it to

be the common Apollonian hyper

bola, having for its assymptotcs the

surface of the fluid and the common

intersection of the two planes.

Those who wish to enquire more

minutely into this subject may con

sult the Philosophical M a?* /i ne f.<r

1S02, Philosophical Transaction*

1805, and Nicholson's Journal, Nusi.

57, 60, 6l, and 0& . .

The' equilibrium of floating boflfe*

is the only femair/ing subject to" Wtf

considered ; but as it is more ifr&*

mately connected with ship btrHditf^

and nautical affairs, and you have

already dfcvotcd manv patfe* ibitjtrA

architecture, it wrrald be snpet/rutfdl

for iriC to discuss it farther.

t am, Sif.

• Your's, Sec'.

J. M. tf.

SUBSTANCE OF THE SFEEcn BELIVEB-

ED AT THE FIRST ANNIVERSARY OF

THE DEFTFORD MECHANICS' INSTI

TUTION, OCTOBER 19, 1*26, BT 61ft.

OLINTHUS GftEGORT, PRESIDENT.

I never attend a meeting of any so

ciety, constituted for the improve

ment of intellect, or of morals, for the

promotion of the arls and sciences, or

for the diffusion of revealed troth,

without appreciating more ami mote

highly the felicity of being a Briton.

I shall not, I trust, deviate widely from

the objects of the present assembly,

which is formed from the public at

large, and not restricted to the members

of the institution alone, if I attempt

to develope, briefly, a few particulars

on which this gratifying sentiment re

poses.

With a view to Ibis, let us first advert

to the physical advantages of Great

Britain. It is richly stored with every

thing necessary to render its inhabitants

happy. Meditate upon the benefits of

its insular situation, the extant and

figure of its coasts, the islands that lie

in its vicinity ; its springs, lakes, and

navigable rivers ; its fruits, Herbs, corn,

timber, and other productions of its

luxuriant soil; its immense natural

treasures of salts, minerals, fossils,

stone, marble ; its subterranean stores

of lead, iron, tin, copper, coals, which,

though last mentioned, are more va

luable to us than the gold mines ever

were to Spain, since without these the

various metals could not be worked,

and half our manufactories would be

at a stand. Think of its thousands and

myriads of animals, wild and lame ; its

flocks, herds/hives, dairies, dove-cotes,

fisheries; all ministering, in their re

spective degrees, to the subsistence, the

health, and the pleasure of its inhabi-
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tents Remember, too, that While we

thus possess such a grouping of posi

tive blessings, as probably no other

nation enjoys, we have much fewer na

tural drawbacks, to deduct : for more

than a century we have had no plague,

no pestilence, and for nearly as long a

period, no civil war : we have no such

earthquakes as deal devastation around,

no volcanoes, no avalanch, no tornado,

no simoom. Such are the natural ad

vantages of our native land; such the

rich present which the bounty of Pro

vidence has bestowed upon us.

Observe, next, how the art and in

dustry of our countrymen assist nature.

Agriculture, manufactures, commerce,!

navigation, the arts, and sciences, use

ful and ornamental, in a copious and

inexhaustible variety, enhance the con

veniences and embellishments of this

otherwise happy spot. Cities thronged

with inhabitants, warehouses filled with

stores, markets and fairs with busy

rustics ; fields, villages, roads, seaports,

all contributing to the riches and glory

of our land.

Besides this, recollect farther, that

every natural and every artificial ad

vantage is susceptible of gradual 771-0-

gression, and trace the yearly elevation

to higher perfection. New societies

for improvement (among which such

societies as this must necessarily be

classed), new machines to advance our

arts and facilitate labour ; waste lands

enclosed, roads improved, bridges

erected, canals cut, tunnels excavated,

marshes drained and cultivated, docks

formed, ports enlarged : these and a

thousand kindred operations which pre

sent themselves spontaneously to the

mind's eye, prove that we have not yet

attained our zenith, and open an ex

quisite prospect of future stability and

greatness.

Nor is this all ; for all to which I

have yet adverted is heightened by the

happy constitution of our government. I

am not going to deliver a political dis

sertation, for thatwould no more accord

wuh my own inclination, than it would

with the rules of your institution, were

this an ordinary, instead of a public,

meeting. But since nearly all the ad

vantages which we enjoy as Britons,

grow out of our constitutional bles

sings, I may be permitted to remark,

that our mixed monarchy is proved, by

the experience of centuries, to blend

all the excellencies, while it provides,

mainly, against the evils which would

result from the single existence of

either of the three kinds of govern

ment of which it is so happily com

pounded. And the beneficial existence

of always at least ttco political parties,

to conduct our parliamentary discus

sions, to investigate the causes of pros

perity or of distress, and to subject

every measure, proposed by whatever

individual, to the severest scrutiny,

tends to prevent any of the constituents

of our threefold state, from unduly pre

ponderating; and thus contributes to

render us the glory of the civilized

world.

Well may the incidents and events

which have operated in the establish

ment and extension of our constitu-

> tional blessings, employ the pens of

historians and poets, the chisel of the

sculptor, and the pencil of the painter;

well may they awaken and perpetuate

the liveliest feelings of gratitude in US';

for other nations universally meditate

upon them, with astonishment, too

often mixed with envy at the excellency

which they can see, and partially ap

preciate, but do not attain I

" Is it, then, fitting that one soul should

pine

For lack of culture in this favour'd

land?

That spirits of capacity divine

Perish like seeds upon the desert sand ?

That needful knowledge, in this age of

light,

Should not, by birth, be every Briton's
right Vs

SoUTHET.

To impress our minds the more in

reference to this class of advantages,

even as they are connected with inven

tions and discoveries, let us consider

how a free constitution, an intelligent

and enterprising people, and a govern

ment of whom the arts and sciences

never crave audience in vain, give scope

and encouragement to genius and skill.

I may direct your attention to thai

case of Mr. Kwnig, a truly ingenious

foreigner, and his invention of an im

proved printing press, in which, by

duly blending the alternating and rota

tory principles of motion, the apparatus

is capable of working off 1 100 sheets

in an hour, with the superintendence

of two boys. Tracing the history of

his invention and of his difficulties, and

of his want of encouragement through

greater part of the continent of Eu

rope, Mr. Kuenig says, " I need hardly

add that scarcely ever is an invention

brought to maturity under such circum

stances. The well-known fact thai al

most every invention seeks, as it were,
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refuge in England, and is there brought

to perfection, seems to indicate that the

continent has yet to learn from her the

best manner of encouraging the me

chanical arts. I had my full share in

the ordinary disappointments of conti

nental projectors, and after having

spent, in Germany and Russia, upwards

of two years in fruitless applications, I

proceeded to England."

What could not be accomplished by

the encouragement of princes on the

continent, was effected by the aid of

private individuals in London. A few

enterprizing printers, and their names

cannot but be mentioned with honour

on such an occasion, Mr. Tlwmas Bem-

Inj, Mr. George Wood/all, and Mr.

Richard Taylor, liberally assisted this

ingenious foreigner in bringing his in

vention to maturity. The machine was

set to work in April, 181 1, and 3000 co

pies of sheet (H) of the " New Annual

Register for 1810," was printed by

means of it. This was doubtless the

first part of a book ever printed solely

by a machine.

Messrs. Bacon and Donkin were, it is

true, simultaneously at work upon ana

logous contrivances; aud since then,

other ingenious artists, especially Ap-

plegath and Coicper, have contributed

gteatly to the simplilication of this class

of machinery. The general inference

is by no means unimportant : Krenig

found it necessary to come to England

to mature his invention and carry it into

advantageous operation : while Donkin,

Applegath, &c. have felt no similar

temptation to repair to the continent to

perfect their labours, and seek the re

ward due to their talents.

For the reasons already suggested,

and others which I shall not now have

time to trace, without drawing too

largely upon your patience, it happens

that, notwithstanding the science and

ingenuity of foreigners, they are usually

far behind us in the practice of the me

chanical arts. I have, I assure you, no

invidious purpose to answer, in stating

two facts which will enable you to make

a comparison bearing upon.this point.

Two scientific Englishmen of consi

derable eminence, had recently con

ferred upon them a medal of, I think, 101.

value, by a learned society abroad, on

account of some elaborate and very

valuable researches. When the medal

arrived, it was accompanied, as 1 am

informed, by pieces of- silver coin of

more than a pound in value, that the

medal, which was cast too small, might

by this " make-weight," want nothing

of its declared worth! This may be

contrasted with the results of the

operations of the British mint; in

which I have been assured, that, on a

recent examination, when sovereigns

were put to the lest as to their weight,

it was found that out of 1000, 5HJ

were quite correct, 200 varied only by

half a grain, 100 more J of a grain,

and 100 more varied altogether a grain!

You wonder not at this accuracy in a

country enriched and adorned by the

inventions of Boullon and Wall, of

Mwshell, of Barton, &c. And if you

wish duly to value (heir labours, and

those of Smealon, of BrimVey. of Ark-

wright, of Vonkin, of HornU'jtrer, of

Trevithick, of Maxulslay, of bramah,

of Telford, of Stephenson, of Palmer,

and of many others whom I cannot

now enumerate, you need only imaging

for a moment that Britain were altoge

ther deprived of the results of their

science and skill, and you would be

able to appreciate the extent of their

contributions to our national greatness,

by the barbarism and desolation which

would then reign around.

Were we attempting to trace the

history .of British intellect and inven

tion, we should find that ever since the

Reformation, still more since the Re

volution of 1C88, and still more since

the accession of the house of Bruns

wick, there has been a growing love

and attention to matters of knowledge.

It is not now merely, but so far back as

the recollection of the oldest man pre

sent will carry him, that the veriest

peasants have declared with eraphasin,

that " Learning is better than Acute or

land;" and many n peasant and man of

humble life has experienced the truth of

the adage.

Dr. Gregory then adduced various

instances which bad occurred within

his own knowledge, and some among

persons to whom it appeared he had

been able tp render assistance. Thus,

he described the case of a labourer on

the turnpike road, who had become an

able Greek scholar ;— of <» fifer and a

private soldier in a regiment of militia,

both self-taught mathematicians, one

of whom became a successful school

master, the other a lecturer on natural

philosophy ;—of a journeyman tin-plate

worker who invented rules for the solu

tion of cubic equations ;—of a cnuatiy

sexton who became a teacher of music,

and who, by his love of the study of

musical science, was transformed iron

a drunken sol to un exempUiy husband

and father i—of a labourer in a csal
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mine, a correspondent of the Doctor's,

who writes ably on topics of the higher

mathematics ;—of another correspond

ent, a labouring while-smith, who is also

well acquainted with the course of pure

mathematics, as taught at Cambridge,

Dublin, or the Military Colleges;—of a

taUur, who was an exquisite geometri

cian, and discovered curves which had

escaped the sagacity of Neirton, with

whom Hutton, Horsley, Mas/telyne, and

Maseres delighted to converse on ma

thematical subjects, and who laboured

industriously and contentedly at hit

trade till nearly 60 years of age, when,

by the recommendation of his scientific

friends, he was first appointed Master

of NeaCs Navigation School, and after

wards Nautical Examiner at the Trinity

House ,—of a ploughman in Lincoln

shire, who, without aid of men or

books, discovered the rotation of the

earth, the principles of spherical astro

nomy, and invented a planetary system

akin to the Tychonic ;—of a country

shoe-maker, who has become distin

guished as one of the ablest nicta-

physical writers in Britain ; who has

uniformly conducted himself so as to

acquire the esteem of all who know

him ; and who, at more than 50 yean

of age, has been removed by the influ

ence of his talents and his worth, from

bis native country to London, where he

now edits some useful publications de

voted to the diffusion of knowledge,

and the best interests of mankind.

The writer of these notes regrets that

he cannot give these instructive narra

tions with the fulness with which they

were delivered; but he can present the

inferences which Dr. Gregory made

from them, as below :—

1. All these individuals were of ex

emplary conduct; and none of them

evinced discontent, or were unduly anx

ious to thrust themselves out of the

situations in which they moved, until

the way was opened for them by means

of their own celebrity.

2. What advantages might not these

individuals have derived had such so

cieties as that which 1 am now address

ing existed in their respective vicini

ties ? And how much depression, doubt,

difficulty, and loss of time, might not

they have saved ?

3. What would have been lost to the

arts of the fifer, the tailor, the shoe

maker, if the individuals to whom I

have alluded, had quitted those employ

ments ten years earliar than they did?

And what might not have been gained

to the respective departments of know

ledge to which they devoted them

selves, had they been able so much

earlier to get into the path for which

the Creator evidently intended them ?

Passing from individuals to associa

tions, I way proceed to remark, that

wherever societies for the diffusion of

arts and sciences have been estab

lished among the middle and lower

classes, by men of honest intention un

mixed with sinister views, they have

uniformly done good. Nor i» the expe

riment new.

The MatItematical Society, in Spital-

fields, has been established, I think, a-

bout 80 years, its members belonging

principally to the middle classes of so

ciety. By their labours, their conver

sations, their lectures, their discussion

and solution of interesting problems in

pure and mixed mathematics, they have

contributed greatly to the diffusion of

a good mathematical taste among that

valuable class of men, the London

school - masters, Bickford, Whiting,

Hampshire, Davies, Downes, that dis

tinguished mathematician, Mr. B. Gom-

pertt, and many others, have derived

considerable advantage from this Insti

tution. It has an excellent library,

and a valuable collection of philoso

phical apparatus, by means of parts of

which, as you are doubtless aware,

some of the lectures delivered in this

room have been admirably illustrated.

The Literary and Philosophical So

ciety, at Newcastle upon Tyne, instituted

as long back as 1798, has again contri

buted much to improve the intellectual

character of that large and populous

town ; and has proved the nursery of

many able classical scholars, mathema

ticians, and civil engiueers, of estab

lished and growing fame. Other simi

lar Societies, formed long ago, in Man

chester, Liverpool, Norwich, Sheffield,

Sfc. are known to have augmented the

sphere of useful knowledge in those

towns, and their respective vicinities.

While book and reading societies, es

tablished during the last thirty years in

many country towns, have awakened a

spirit of enquiry, and diffused a portion

of knowledge amongst tradesmen, and

the active classes of mankind, which

have powerfully contributed to our na

tional greatness ; and by slight modifi

cations, suchas the growth of knowledge,

its facility of adaptation to circum

stances, and the wonderful increase of

British arts, manufactures, and ma

chinery, might be expected to produce,

has led to the association of mechanics

by profession lot that kind of iusiruc



468 EXPLOSION OP STEAM BOILERS—HIGH PRESSURE.

tion which is specifically suited lo their

case.

(To be concluded in our next.)

MEANS OF PREVENTING THE EX

PLOSION OF STEAM BOILERS.

The recent explosion of the boiler

of a steam packet in the Humber, by

which several persons were killed,

and others severely injured, has cal

led forth a letter to the Editor of

The Times, from which we make

the following extract. We hope the

excellent preventive which the wri

ter points out, wiil be at once uni

versally adopted ; and that we shall

not again have to lament, the loss of

either life or limb, through the im

perfections of steam machinery.

" Condensing engines (such as

are generally employed in steain

boats,) seldom work with a pressure

of more than four pounds to the

square inch. Take, then, a copper

tube fourteen feet long, open at

both ends ; the diameter from three

to six inches, according to the size

of the boiler. Insert it at the boiler

top, and let the lower end be immer

sed from three to four feet in the

water of the boiler, whilst the upper

end is open to the air. As a column

of water, about two feet in height,

is equal to one pound of pressure on

the square inch, it is obvious that

the water will rise in the tube to a

height corresponding with the pres

sure in the boiler, in the same man

ner as mercury rises in the barometer.

As soon as the pressure of the steam

in the boiler exceeds five pounds per

square inch, the water will be pro

jected from the top of the tube ; and

at the same time that it relieves the

boiler from its load, and prevents ac

cidents, it gives notice to every per

son on board, that the safety valve

has been fastened down, or over

loaded. Bolton and Watt, the But-

terley Company, and some others

who make steam-packet engines, use

tubes of this description, to keep the

boilers supplied with water. There

can be no reason why this method

should not be used in all steam

boats."

HIGH PRESSURE STEAM ENGINES.

Sir,—I shall be much obliged by

the insertion of the following qnes-

tions, which appear to me to nave an

important bearing on the improve

ment of locomotive Steam Engines.

How small a quantity of water is

absolutely necessary to supply a

high pressure engine with its con

sumption of steam of a certain pres

sure ?

For instance, what quantity of

water, will supply an engine with' SO

cubic feet of steam per minute, at a

pressure of 201 hs. per square inch ;

and what quantity of water will sup

ply the same number of cube feet of

steam at 40, and GOlbs. per square

inch, respectively ; also what differ

ence would there be in the consump

tion of coals in the three cases ?

Will the same quantity, that will

raise one cubic foot of steam at SOlbs.

to the inch, raise 30 cubic feet of

steam at lib. to the inch ?

An answer to the above, from snv

of your correspondents, will much

gratify.

Your obedient Servant,

E.

GRATUITOUS LECTURING.

London, 6lh November, 1S26.

Sir,—I was somewhat surprised

on reading T. M. B.'s letter, in de

fence of gratuitous lecturing, in your

last number, as 1 had supposed that

the question, so far as you had taken

an interest in it, had been long since

set at rest. I am not sorry that the

subject has been again started, as I

think there is now a better chance

of its undergoing a calmer discussion ;

and of mechanics being convinced of

the injurious tendency of the plan,

than there was when it was formerly

brought forward in your pages, ou

account of the various other matters

which were then mixed up with it.

Why I am opposed to the plan is,

that it is diametrically opposite to

the principles on which mechanics*

institutions arc formed, and, conse

quently, injurious to their prosperity

and real interests as mechanics' insti

tutions ; inasmuch as it destroys that

sense of independence which ought

to be most sedulously kept up amongst
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t&e members. Nor let this destruc

tion of independent feeling be con

sidered of minor or of little impor

tance. It is of the greates impor

tance ; for, if that be destroyed, me

chanics' institutions would degen -

rate from schools, and (if I may be

allowed the term) shops of science

and knowledge) into a kind of scien

tific poor-houses. In shops where

we buy our articles of food and dress,

we get them of the best description,

and without any sacrifice of indepen

dence ; but, in workhouses, where

the idle and the base receive their

support, the food is not only of an

inferior description, but is eaten

with shame, because it is received at

the hand of charity.

Let not tlien the mechanics of

England, descend so low as to re

ceive that as a gift which they can

afford to pay for. If they were so

poor that tbey could not pay for

their lectures, in that case there

would be some excuse for them in

their necessity, but we have not

even that plea. If, then, having the

means to pay for our instruction, we

receive it gratuitously, merely that

those means may be applied to some

other more showy, but infinitely less

useful purpose, (for instance, the

building of a lecturing theatre) we

put ourselves upon a level with those

dishonest persons who, to cut a fine

appearance, keep a carriage and

handsome establishment, run them

selves into debt with butchers and

bakers, tailors and shoemakers.*

T. M. C. talks about- " each be

ing so obliging', that neither feels

obliged." That may be very fair

logic in some cases, but it does not

apply here ; for why should votes of

thanks be passed to gratuitous lec

turers if we are not obliged to them ?

Let T. M. B., or any other defender

of the system, answer this plain

question—why should wc receive

lectures gratis which we have the

means ofpaying for f

Let us run nn risk of putting our

selves under obligations, or of being

obliged to put up with lectures of an

inferior description ; for whatever

• I hope I shall not be mitconsiruetl

as putting uientiHc lecturers upon a

par with a butcher or a baker.

faults or omissions a gratuitous lec

turer might make, we could not,

with a good grace, call him to account

or even find fault with him ; for

who " looks a gift horse in the

mouth ?" _'

But, again, let the intentions ' of

those who offer thsir services be ever

so disinterested and generous, we

are not, on that account, to lay our

selves under obligations to them.

If any man were to accept that as a

gift which he could obtain by his own

honest exertions, he acts a despic

able part, and sacrifices that inde

pendence which ought to be dear to

him as life.

Having made these few observa

tions, which I trust will not be

wholly thrown away, I hope, at least,

that they will, in some measure,

stir up the members of the London

Mechanics' Institution, who are

really mechanics, to a consideration

of what they owe to themselves, and

not suffer the management of that

institution to go into other hands

which ought to be j ustly aud properly

vested in theirs.

For proof of the ill management

which the affairs of the London Me

chanics' Institution receive, I need

only refer to the very inferior kind of

lecturing which now is, and for some

time past has, been carried on there,

and the consequent decrease in the

attendance of the members thereof.

Believe me to be, Sir,

Your obedient Servant,

Aurum.

Also an ordinary member of the

London Mechanics' Institution.

PNEUMATIC GUN LOCK.

The principle of the pneumatic

matches, lately invented by Mollet

of Lyons, is proposed to be applied

to the firing of guns. The pneuina*

tic match, as our readers are pro

bably aware, consists of a cylinder

and air-tight piston ; by the sudden

pressure of which last, the included

air gives out its heat so copiously, as

to ignite tinder, or any other quickly-

combustible substance. In the pre

sent adaptation of the experiment,

the cylinder is concealed in the stock

of the piece, and the piston is moved

by a powerful helical spring.



CELLAR DRAINING.

PRACTICAL GEOMRTRT OP THE CHI

NESE.

The learned Mr. Barrow, secreta

ry to the Admiralty, in his descripti

on of China, in the supplement to the

Encyclopedia Britannica, observes,

that though the Chinese arc mar

vellously ignorant of the nations

around them, they hare, by the aid

of " practical geometry," acquired a

tolerable knowledge of their own

country. " Pcre Mailla," says Mr.

B., " asserts, that on comparing the

ancient chart of China, said to be

copied out of the Shoo King, with

the actual survey made by his bro

ther Jesuits and himself, ami which

took them ten years to complete,

they found the limits and the posi

tions of the provinces, the courses

of the rivers, and the direction of

the mountains, pretty nearly to ac

cord, but the proportions of the

objects to each other, and to the

whole, were not in the least ob

served. He (1'ere Mailla) further

observes, that they saw, and gazed

with astonishment and admiration

at the chasms which the emperor

YH caused to be cut through solid

mountains, to open new channels for

the waters of the Yellow River.

Some, however, will be apt to con

clude, that it was the water itself,

and not the emperor Yu, which

opened thete channels.—Qiifry.

Who but some of the sagacious folks

concerned in ploughing down the

Croker mountains would conclude any

such thing >

CELLAR DRAINING.

Sir,—I would advise " Inquisi

tor," (page 405, vol. vi.) to have his

well domed, to within three feet of

the bottom, leaving an aperture at

the top for a pipe, and to puddle

the space between the dome and the

level of the cellar, with pure yellow

clay. I have no doubt oi the spring

being high enough for the water to be

conveyed by a pipe, to a reservoir

above the hall or passage. If the

water do not rise to the height re

quired, at first, he need not be dis

heartened. I know an instance

where water wag bored for, with the

expectation ofits rising six feet above

the ground, as it had risen to that

height in the immediate neighbour

hood ; but the partv was disappoint

ed at an insignificant trickling scarce

ly above the level, aud yet, in a few

weeks, it came stronger ; three feet

of piping were added, and, in a tew

days, it overflowed. Additional

lengths ofpiping were afterwards ad

ded, and, in a few months, the pro

prietor of the brewery, where it was

tried, was gratified in finding a con

stant, though not rapid flow, at a

height above twenty feet from the

ground. As to cementing, the

bricklayer is sramoning him. Should

Inquisitor be inclined to adopt the

suggestion, and find his purpose

thereby answered, perhaps he will

acquaint you with his success.

R.W.D.

Albany Road, Oct. SO, 1836.

It 'might be as well to have a pipe

of from four to six inches to a foot,

above the level of the cellar, so that

if the water should not be raised by

this means, a pump might afterwards

be added, and if the pipe were to

burst, a stop-cock might be put at the

level of the cellar ; that is, suppo

sing one to be at the other extre

mity, over the reservoir.

NOTICES

TO CORRESPONDENTS.

We hope Amicus will not suppose

that his communication is disregarded.

Its insertion is delayed for a short pe

riod, solely from a motive of conve

nience.

Vindex, on Mr. Allan's Lectures,

at Guy's Hospital, in our next. An-

glicus and Philo-Birkbeck, came too

late for insertion this week; but we

shall, probably, find room for them next

week.

Communications received from a Car

penter—A Constant Header— II. W.—

11. O.—\V. J.-S. R.—J. C.—Baruar-

dine—M. H. S.—Anglicus.

Erralum, page 43K, col. 2, line S6, for

Minis. jfrentiMtm, read Mans. Patalimu.

Communications (post paid) to be itddrensetl

to the Editor, at the PublUhen', KNIGHT

and LACEY, ii, Paternoster Row, London.

Printed by D.Sidney. Northumberland SUtet,

Strand,
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IMItOVBMENT IN THE WATER-

WHEEL.

Sir,—There liave been various con

trivances for evading the obstruction

occasioned by tail water, but all that

have hitherto been in use, seem to be

quite inadequate to the purpose ; at

least, the time and trouble spent in

making the necessary alterations,

quite overbalance any advantage to

be derived from them.

Now, as the best method must cer

tainly be that which will accomplish

the object with the greatest ea.se and

facility, withoutobstructing the work,

it is proposed that the water-wlieel

shall be elevated above the tail wa

ter, and that may be done even

while the wheel is at work.

A similar movement is performed

in the best constructed wind-mills, as

often as the wind changes, which, in

some situations, is exceedingly fre

quent.

By the plan now proposed, it is

intended to have what may be termed

three pit-wheels, instead of one, and

two horizontal shafts instead of one,

as represented attached to the water-

wheel at fig. 2. The two new spur

pit-wheels being- also in view at tig1.

1, it will soon be seen, that as the

smallest is stationary, the largest

may still keep working into it, while

rising or falling with the water-wheel.

The water-wheel is elevated or de

pressed by means of two levers, the

fulcrum of which must be first exactly

in a direct line with the small sta

tionary spur-wheel before described,

Bud there is room on each side of the

water- wheel for them to be so placed,

as in fig. 2.

There is also a moveable curb or

bed to confine the water in the wheel,

the upper part of which is hung by

two pins that go through the levers,

and the bottom of the curb is sus

pended from the levers by means of

two strong iron rods, which have

pins through them at each end.

To raise or lower the water-wheel,

a man turns the winch at fig. 4, and

the worm working into the face-

vhccl, turns the two pinions con

nected with the two racks at the ends

of the levers ; but should this be found

too laborious, and take too much of

the miller's time, while the work i»

gains on, a strap might be applied,

and driven by a drum fixed on some

convenient shaft already in the mill,

and if expense be not too much con

sidered, the addition of a governer

will make the thing very complete,

particularly where the tide is con

tinually altering the height of the

tail water ; it may alto regulate the

quantity of water admitted to the

wheel.

Though not much regard ha» been

had to proportions in the sketch

given, it will appear that by having a

wheel low enough for the water to

enter it near the top, the most will be

made of the water, and if surrounded

by close buckets, instead of open

floats, the weight of the water will

actually hang in the wheel down to

the bottom, while in floats, the

weight of the water slides down the

bed or trough which the wheel runs

in ; the buckets will also leave the

tail-water better by being iu a curved

instead of an angular form.

When a flood occurs, and brings

down a large quantity of water, it is

high at the mill tail, and the water-

wheel should be very wide, with buc

kets as capacious as is consistent with

keeping the water at a properdistancc

from the centre of the wheel, in order

to compensate for the fall be! ng reduc

ed, by admitting so much more water

when the wheel is raised.

If the new water-wheel is to re

volve in the same direction as the

old one, the moveable pit-wheel must

be toothed inside, and the small- spur

wheel that it drives,- work within it,

as at fig. 3.

It may not be quite superfluous to

remark, that the shafts, arms, and

rim of the water wheel, as well as the

ribs and frame of the new moveable

bed, or curb, that confines the water

iu the wheel, should he of cast iron ,

and sheets of wrought iron are pre

ferable for the buckets and surface

of the curb.

By the application ofthe new prin

ciple, many advantages will lie

derived, a smaller water wheel is

required, and, by its going slower,

all the power possible will be gained.

When there is a flood, an addi

tional vent may be formed for the
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water, by raising the wheel without

raiting' the curb, and letting it run

all night, which will also Lave the

effect of scouring and removing all

impediments in the water-course at

the mill tail.

Should any one of your readers,

who may erect a wheel on this con

struction, transmit an account of his

success, for insertion in the Me

chanics' Magazine, he will oblige

your correspondent, and may render

some assistance to those mills that

are incommoded by tail-water.

I am, respectfully,

SAMUEL RICHARDSON.

LONDON MECHANICS' INSTITUTION.

Sir,—I am surprised that any one

who professes to be a member of the

London Mechanics' Institution, and

who feels so much for its true pros

perity as A urn in affects to do, should

be so bold, in the face of threat pro

fessions of hearty good wishes for its

success, to put forth statements

which must very greatly injure it in

the estimation of those who may

happen to read his letter, and who,

living far from the scene of action,

will be apt to take for granted what

is advanced so speciously. Under

the cloak of friendship, he conceals

the dagger of an enemy ; from such

friends as these, may the society ever

be delivered.

The last paragraph in Aiirum's

letter, contains a very serious charge

against the committee of this institu

tion. He asserts, that through ill

management the members have of

late been obliged to put up with very

inferior lectures. Now, I do nut

appear as the representative of the

committee, having no connexion in

any way whatever with them. In

speaking of them, therefore, I do so

quite impartially, and my letter shall

contain a plain, unvarnished state

ment of matters of fact. Nor do I

doubt, but I shall be supported by

the whole of the members who at

tend the lectures, when I state that

they are farfrom beingdissatisfied with

what they have of late been attend

ing to, in that department of their

institution which consists of lectures.

During the last quarter, Dr. Birk-

beck, Mr. Hodgskin, Mr. Cooper,

Mr. Hogg, Mr. Preston, and Mr.

Green, have been the lecturers, and,

with the exception of the latter gen

tleman's course, the lectures have

been such as to do honour to those

who delivered them, and afford

amusement and INSTRUCTION to

those who enjoyed the privilege of

listening to them. Indeed, the names

of the gentlemen are a sufficient

guarantee for the kind of lectures

which might be expected from men

who stand so deservedly high in the

scientific world ; for it is not to be

supposed that they would risk their

reputations by sending forth that,

of which they might be ashamed. It

is also to be hoped, that there are

among the 1500 members of the insti

tution, a number possessed of acumen,

sufficient to discover any errors or

deficiency in what may be advanced

before them ; and of independence

also, which would prompt them to

give intimation thereof to the person

who would so impose upon them ;

that this is the case, is a fact too well

known to be refuted. The insinua

tion of Aurum is highly injurious to

the good sense of the members ;

that this inference might be drawn,

he seems aware, for he says that the

members have in consequence of the

bad lecturing, decreased in their at

tendance ; unfortunately for him, the

reverse is the case. I have been in

the habit of attending the lectures

during the whole of the time, since

the establishment of the institution,

and I am prepared to state, without

fear of contradiction, that during the

last and the preceding, and indeed

every quarter, the attendance has

rather increased than diminished.

I, of course, except Mr. Green's four

lectures on architecture. How Au

rum, in the very face of these facts,

could so err, is to me a matter of

much wonder, as he must be well

aware that the members of the in

stitution arc in full possession of

these truths, and he could also not

but feel, that his very unfair state

ment could not pass unnoticed. I

do not hesitate to tell him, that he •

has no excuse whatever: bis only

2n2
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way, will be to act the part of ho

nour, and confess he was wrong.

By doing otherwise, he will sacrifice

his character (although an anony

mous one,) for veracity ; and it will

appear, that his object was to calmly

and deliberately do all that lay in

his power to injure the institution

for which he professes so great an

attachment. I have now fully per

formed my task of clearing the com

mittee from the charge of mis

management, by proving that the

lectures have not been, and are not

inferior. I am sorry to be obliged

to take up so much of your time, but

the matter is one which calls for

prompt interference, in order to

prevent the contagion from spread

ing ; I know well your anxiety to

correct speedily any error or mis

statement which may appear in your

pages, and I think you will agree

with me in the opinion, that this is

one which calls for immediate cor

rection. I therefore beg that you

will not delay the insertion of this

letter, as, in cases like the present,

delay would be cruel.—I cannot help

expressing my regret, that so able a

correspondent as Auruin should thus

so grossly err, as the object he has in

view really appears to be that of calm

calumniation, and will tend rather

to weaken the cause he advocates.

Trusting to your well-known can

dour and generosity in not delaying

for a moment my communication,

I am, Sir, &c.

Viator.

We have three other communica

tions of a similar purport from R.

W. D—D. Honor—and Veritas.—

As much as there is new in these,

we shall give in our next.—Edit.

Question.

£4987 was divided between A. R.

and C ; C.'s share was 29 times A.'».

and the sum of A and B.'s was 8401.

Required each one's share.

INDIAN RICK-MILL.

The inhabitants of Pegu have a

mode of cleaning rice which is quite

peculiar to them. Two large bas

kets, of a conical shape, are joined

together at their apexes, which are

grooved; the apex of the lower

rises inside that of the upper, and

around this a space remains, suffi

cient to allow the grain to pass, after

it has. been divested of the husk, by

the revolution of the upper on the

lower basket.

DR. SULLY'S METHOD OF FBEDING

HORSES.

Sir,—the public are much in

debted to Dr. Sully, for relating so

circumstantially his method of feed

ing horses.

I should be glad to know, from

some of your correspondents, where

cheap machines may be had for

bruising oats, and cutting chaff.

Having only one horse, it is a mat

ter of importance to get these at a

low price, and yet to beNsufficient for'

my purpose.

I am, Sir,

Your obedient servant,

A Constant Reader.

Nov. 7, 1826.

ARITHMETICAL QUESTION.

Sir,—I hope you will deem the

following question worthy of inser

tion ; it comprises simple addition,

subtraction, and division. It is to

be solved without the assistance of

algebra, or the higher branches of

arithmetic, and is chiefly intended

for the amusement of beginners.

I remain, Sir, &c.

Herbert D——.

THE BARNARDINB FIRE-STOVIC

Sir,—I herewith send you a de

scription of the Barnardine stove.

for the benefit of those who may have

the wisdom to estimate its qualities,

and to put it into practical use.

A few shillings laid out upon any

stove in use, will prove what is here

in said of it.

At the distance of 3} inches from

the clear of the front bars, (inwards,)
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have two grooves on each side the

grate, with one at top half an inch

long, and one at bottom. Insert in

these grooves a thin iron partition-

plate, with close bars, lengthways ;

this will divide the stove into two

separate parts ; the front one I deno

minate the coal-fire, and the back the

furnace. The front part only is to

be fed with coals, and the furnace

with cinders, rubbish, litter, &c.

The furnace will soon cake any and

every tiling thrown into it, and will

continue to emit a strong heat the

whole day, without further alter

ation than throwing some more lit

ter, &c. upon it.

With this Barnardine, not half the

usual quantity of coals will be con

sumed—four times the heat will be

thrown into the room—no sifting of

cinders will be necessary—clean

liness under the grate will be un

avoidable—and no waste can pos

sibly occur ; while a bold, cheerful

fire, will be uniformly maintained in

front.

A new Baruaidine stove might he

rendered handsome, by having the

furnace part made a little in the

cupula form, with a sufficient open

ing at top.

I remain, Sir,

Your humble servant,

Barnardinb.

N.B. At first lighting the fire in

the morning, a piece of wood may

be thrown into the furnace, to assist

its lighting. Even the large kitchen

grates, in the houses of the rich,

might be transformed into Barna-

dines, by removing the partition-plate

during culinary purposes.

.MESSRS. DUPIN AND BIRKBECK S

GEOMETRY OP TUB ARTS.

Sir,—I perused with much satisfac

tion your vindication of our men of

science, from the imputations of Dr.

Birkbeck and M. Dupin. Aprone-

ness to prefer whatever is of foreign

growth, is a weakness of old stand

ing, and has already done much in

jury to the scientific reputation of

England. The doctrine of incre

ments we owe to Brooke Taylor ; a

knowledge of the limitation of the

irregularities of the orbits of the

planets, to Simpson ; the calculus of

derivations, to Waring ; the method

of resolution by Auctions, to Mac-

laurin ; and yet, strange to say, the

honour of these important discoveries

(amongst many others that might be

mentioned,) has been generally con

ceded to foreign mathematicians,

merely because they were first duly

appreciated by foreigners, and im

ported in foreign works for the be

nefit of the country which gave them

birth. Is it not then enough, that

the honour of some of the proudest

achievements in mathematics should

have been transferred from our own

countrymen to foreigners ? Must

we to foreigners also, yield the hum

bler honour of explaining the a, b,

c, of the science to our mechanics

and artizans ? Thanks to your pa

triotic criticism, there is no fear of

any such result. Thanks also to the

indiscretion of the publishers of this

adaptation of M. Dupin, more is

asked for the whistle than many

poor folks are able to pay. I have

heard much of M. Dupin' s liberality,

and I do believe, that in most things

he is extremely liberal ; hut it must

be confessed, that, for a liberal man,

he has an unfortunate knack of ap

propriating to himself much that

does not belong to him. For this,

be it known, is not the first or even

the second time that M. Dupin has

appeared in a questionable shape

amongst us.

You have noticed his journey into

Scotland in 1817, and how his visit

to the Andersonian Institution of

Glasgow first impressed him with

the advantages of courses of popular

instruction, in the principles of the

arts and sciences. But you have

omitted mentioning (not being per

haps aware of the fact,) that besides

introducing institutions on the same

plan in his own country, M. Dupin

claims the merit of having first in

troduced them on this side of the

Tweed.—" Lcs observations," says

M. Dupin, "que j'ai faites ace sujet,

des 1817, ont cte traduites en anglais,

et reproduites dans beaucoup de

journaux ; diet ont fait connaitre

en AngleUrrt le merite de V insti
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tution Andersoulenne de Glasgow,

ct de son enseignement populalre."

—Introduction tl'un nouueau court

ile Geometric et de Mechaniyae ap-

pliquies aux Arts. How much M.

Dupin has deceived himself in this

particular, it is scarcely necessary to

say. The Royal Institution of Great

Britain, which was avowedly plan

ned on the model of the Ander-

sonian, was established many years

before the name of M. Diipiii was

heard of; and the numerous other

Mechanics' Institutions that have

recently started up in England, must

all date their origin from the esta

blishment of the Mechanics' Maga

zine, which, without any reference I

believe, to M. Dupin'a " observa

tions," " traduites," et " repro-

duites," first roused the attention of

the English public to a sense of their

importance. When again it was re

solved to erect a monument to our

illustrious countryman, Watt, we

were told that it was owing to an

appeal of M. Dupin's on the subject,

that the English people were induced

to do this justice to his memory;

whereas, according to the testimony

of Mr. Turner, who took so active a

part in that proceeding, (see Me

chanics' Magazine, vol. ii. p. 306,)

the work of M. Dupin, containing

the appeal alluded to, was, at the

time the measure was agitated, and

even at the moment when the public

meeting took place, " altogether un

known to most, if not to all," the

gentlemen concerned in the busi

ness.

So much, s regard to truth and to

national character has called from

me ; but I must at the game time ex

press iny perfect conviction, that it

Las been from misinformation alone,

and not wilfully or invidiously, that

M. Dupin has ever claimed more

than was his due. He possesses

merit, and has performed services of

too sterling a kind, to stand in need

of any of the factitious aids so ne

cessary to the profession of the pre

tender and charlatan.

I am. Sir,

Your's respectfully,

ANGLICUS.

Walwortb, NOT, 18, 1886. „

[There are one or two mistakes

in this communication, which we

think it our duty at once to correct.

Anglicus alludes to the imputations

on our men of science, as proceeding

from "Dr. HirkheckaridM. Dupin,"

and speaks afterwards of M . Dupiii'g

appearing again " iu a questionable

shape" amongst us, as if this uew

appearance were an act of his oivn

choice. M. Dupin, however, haa

nitt joined in these imputations, and

though he must, doubtless, be grati

fied to see his lectures translated into

a foreign tongue, and adapted to the

wants of a foreign people, this is an

affair of other parties, over whom, it

is to be presumed, M. Dupin hag no

control. In regard to Watt's mo

nument, Anglicus blames M. Dupin

still more unjustly. M. Dupin,

himself, never claimed the merit of

stimulating the English people to

this testimony of national gratitude.

He merely stated, what was the fact,

that at the time he wrote, no such

testimony existed, (sec Mechanics'

Magazine, vol. ii. p. 2kJ.) The par

ty who erroneously claimed this merit

for him, was the Editor of the Me

chanics' Magazine ; who feels that,

in doing this justice to M. Dupin,

he makes but scanty reparation for

the prejudice which his indiscreet

encomium seems to have excited.—

EDIT.]

ELECTRICAL EXPERIMENT.

Mr. Editor,—Permit me to call

the attention of the readers of your

valuable miscellany, to the follow

ing experiment, by which two kinds

of electricity, or the direction of the

fluid, may be ascertained. Insulate

two wires, furnished at each end

with a metal ball, three-fourths of

an inch in diameter ; connect one

With the positive, and the other with

the negative conductor of the ma

chine ; the balls should be four in

ches asunder, and between them, at

equal distances from each place, a

lighted candle, with the centre of its

flame nearly on a level with the cen

tres of the balls. If the machine

be put into motion, the flam* will
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waver very much, and seem to in

cline r.ither mure tn the negative

ball, than to the positive one ; after

about fifty revolutions, the negative

ball will grow warm, and the posi

tive will remain cold. If the revo

lution be continued to about 202, the

negative ball will be too hot for the

hand to touch, while the other re

mains as cold as at the beginning-,

I am, Mr. Editor,

Amicus.

pile driving.

Sir,—T shall feel obliged to any of

your correspondents, who will de

monstrate with what power an iron

ram, of six hundred weight, will fall,

on being disengaged at the height of

twenty feet above the pile? It is a

matter on which practical men are

much in want of information.

I am, Sir, &c.

A Carpenter.

October 28, 1826.

P.S. I should like also to know,

what difference it would make, if the

engine declined 11 feet from a per

pendicular on its height: viz. 20

feet ?

QUESTION IN HYDRAULICS.

What quantity of water per hour

will be requisite to keep in motion

an overshot water-wheel, of light

construction, eighteen feet in dia

meter, having the work of two hor

ses to perform at a speed of three

miles per hour, the fall of the water

being 23 feet ?

The mode by which the calculation

is made to be explained.

M. N.

CHEAP AND DURABLE FISH OIL

PAINT.

Pilchard oil, which possesses more

freasy matter than any other fish-oil,

as been used, in Cornwall, for the

ast 50 years, to the greatest advan

tage, in coarse painting1. The pre

paration is made in the following

manner. Put the oil into a clean

iron pot, and place it over a slow

fire (wood is best) ; to prevent it

from burning, when it begins to heat,

skim it well ; let it remain on the tire

till it singes a feather put therein.

For every gallon of oil, add a small

table spoonful of red litharge. Stir

them together well for about three

minutes ; then take the pot off the

lire, and let the mixture cool in the

open air, after which it is fit for use.

It will quickly dry, and become a

solid body, in any coloured paint,

on wood or iron. It is very durable,

and has all the appearance of var

nish.

J. C.

IMPROVED HAMMER FOR BREAK

ING STONES.

Sir,—I have had some hammers

made for breaking pebbles and

other stones for the use of roads, dif

ferent from any I ever saw or heard

of, and I think I may say, better too.

They are circular, and steeled round

the edge ; or, which is preferable,

made entirely of steel. I have them

of different sizes, according to the

nature of the stoDes they are to

break. I find for breaking gravel,

one of 2£ inches diameter, weighing

rather more than one pound, very

suitable ; the handle, j of an inch in

diameter, or not quite so thick, two

feet four inches long, and straight :

ash is the wood I use. The socket

for the handle is in the centre of the

circular hammer-piece, which is, of

course, affixed to it endwise. With

the assistance of this description, any

blacksmith who can give a proper

temper to the edge can make them;

or if any of your readers please to

write to me, paying the postage, I

can refer them to hammer-makers

who will supply them with good ar

ticles, and cheaper than they can be

made by country smiths ; probably, as

cheap as any where in England.

I am, Sir, your's,

John Greaves.

Barford, near Warwick.
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■REFLECTION OP LUMINOUS OBJECTS.

Looking over your third volume, I

observed a query by a correspondent,

signing himself "Obednego," re

specting the cause of a number of

images of a single candle being obser

ved in a single plane mirror. Noir

if Obednego is still a reader of your

Magazine, perhaps the following ex

planation may satisfy him.

 

Let A B represent the looking-

glass, C the candle or other luminous

object, F K the silvered side of the

looking glass. The rays issuing

from C, will first strike the glass at

D, from whence part of them will be

reflected in the direction, D E, and

form a faint image of C ; the re

mainder of the rays will pass on till

they reach the silvered side, at F,

from whence they will be reflected in

the direction, FGH, and form a

strong image of the candle C.—A

small portion of them will, however,

be reflected back from the upper

surface, at O, to K, and from thence

will be reflected towards M, and form

another much fainter image of C. A

part again of these will be inter

cepted at I, and form other images

fainter and fainter, till the eighth or

ninth, when they will be so faint as

to be no longer perceptible. Thus

it is plain, that the first image is

very faint, as it is reflected from the

surface of the glass ; the second is

the strongest of all, as it is reflect

ed from the silvered side, and that,

after the second, they will all grow

fainter and fainter, each one than its

antecedent, till they disappear en

tirely. It is also plain, that a me

tallic speculum cannot exhibit more

than one image of a luminous object,

since it presents only one surface.

Trusting that Obednego will find

this answer intelligible,

I remain, Sir,

Your obedient servant,

H.C—LL.

MR. ALLEN 8 LECTURB8 AT GUY'S

HOSPITAL.

Sir,—Nothing can give greater

uneasiness to the philosopher, than

to see the discoveries which his re

searches have brought to light, and

the knowledge of facts, which,

without him, would never have

existed, subverted to serve the

purposes of impiety, and to bring

into discredit, the doctrines of

religion. In your 161st number,

a correspondent, under the signature

of F. M. animadverts upon a lec

ture delivered by Mr. W. Allen, at

Guy's Hospital, as tending to over

throw the doctrine of the resurrec

tion of the dead. F. M.'s letter is

a mass of confusion and contradie-

sion throughout ; yet I cannot but

regret, that any thing relating to

such subjects should have found a

place in the Mechanics' Magazine ;

though, as they have been touched

upon, I trust you will allow an ex

planation of this question to appear

in answer, that all possibility of

error on this important subject may

be prevented for the future.

First, then, I shall prove that Mr.

Allen is perfectly right, in what he

asserts concerning the changes of the

elemental particles ; and afterwards,

that this assertion does not, in any

way, tend, as your correspondent

affirms, to overturn the doctrine of

the resurrection.

The absurdities and contradic

tory statements dispersed through

out this letter, are too palpable to es

cape the observation of any one. F.

M., after proposing his ridiculous

question, ends by saying, " the an

swer will give us a complete refuta

tion of Mr. Allen's chemical philoso

phy, according to.which, a body once

decomposed, is dispersed throuehout

the universe, and never brought to-'

gether again ;" while, as iftodisplav,

in as open a manner as possible, the
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falsity of this, his own assertion, con

cerning Mr. Allen's philosophy, F.

M. has actually printed, in Italics,

the verv words of Mr. Allen's lec

ture, which disprove his own account

of the matter, viz. " thus the body is

decomposed, and furnishes elements

or materials for a new generation.

It is like pulling down a house and

building another with the same ma

terials ;" hence it is not Mr. Allen's

philosophy, that a body once decom

posed, is dispersed throughout the

universe, and never brought together

again.

In a paragraph preceding that I

have quoted, your correspondent,

after deducing Boine results from this

theory, sneeringly inquires, whether

the self-same particles, which to-day

form a human being, might not, in

some time hence, be united in exactly

the same proportion, to form another

human being ,* and if this took place,

would it not be the resurrection of

the body ? Upon this passage I have

to observe, that such athing, stretch

ing probability to the utmost, might

happen ; yet, that these particles

would form the same man that they

did before, I positively deny : why

they would not, I shall now explain.

Every organized being, endowed

with a soul, is perpetually in a state

of change as to its physical body ;

what forms a part • ." my frame to

day, may, in a month, belong to any

one else ; it is the mental part, the

soul, the spirit, not the physical part

of the body, which undergoes no

change : all the elemental particles,

viz. carbon, hydrogen, &c. which

now make up my whole bodv, may, a

year hence, make up the whole body

of some other person ; but still that

person will be neither what I am,

nor what I was : my soul is the same

as it was, and this it is, that makes

the essential difference between man

and man. Besides, if such a change

of particles could be considered as a

resurrection, it would lead to the

absurdity of supposing, that a man

might exist at one and the same time

in several forms ; for in the course of

twelve years, the human frame pro

bably undergoes a complete change,

and if the particles thrown off from

any one's body in this space of time,

should happen in the end to form

another human being, this being,

according to F. M., would be the

same as the person whose body they

were in before, or that this person

existed in two forms at once.

I now proceed to show, that all

organized bodies are perpetually

changing, that every part of us is

for ever being pulled down and built

up again, and that decomposition

and recomposition, is the established

routine of nature.

In a note on combustion, in Parke's

Chemical Catechism, it is said—" of

the effects of combustion it may be

remarked, that animal and vegetable

substances are converted into water

and carbonic acid during the process,

by the union of their hydrogen and

carbon with the oxygen of the at

mosphere, and that, in time, the

same water and the same carbonic

acid, are absorbed by vegetables,

and again decomposed, in order to

set the oxygen at liberty to produce

fresh combustions, while the vegeta

ting organs appropriate the hydro

gen and carbon to promote their

growth and nourishment. A regu

lar series of compositions and de

compositions, is thus perpetually

going on, and all organized beings

are made to surrender, in due time,

to the general mass, those ele

mentary substances, which were

kindly lent them for the preservation

of their existence." And in another

note to the same book, " all organ

ized beings, whether vegetable or

animal, possess the materials of

which they arc composed, only for a

limited time. At the proper period,

oxygen, or some other powerful

agent, effects the decomposition of

the curious fabric, and sets all the

elementary particles at liberty to

form other equally perfect and com

plicated existences."

"Link afterlink thevital chain extends,

Ami the long line of being never ends."

When ti person undergoes a pro

fuse perspiration, must not the ex

haustion, thus occasioned to the

body, be somehow replenished ; do

not the nails and hair grow ; and

when these parts are cut, whence, I

would ask F. M. is a fresh supply of

them to be obtained ? Is it not
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evident that the food is the medium

by which these perpetual wastes are

renewed? AH the food that is

swallowed is not voided again ; what

becomes, then, of the unvoided part ?

Surely a conviction of the truth

must strike every observer, viz. that

this part supplies the exhaustions

that are continually going on, or, in

other words, that the particles of

food enter into the constitution of

our frames. These facts have been

long known and acknowledged in the

scientific world ; proofs, sufficient to

convince every unprejudiced mind,

might easily be adduced ; and to

hesitate in assenting to their truth,

is to disbelieve the evidence of our

senses, to call in question the sci

ence of a Davy, and to doubt the

abilities ofa Home. That these facts

do not militate against the doctrine

of the resurrection it is not difficult to

establish. Concerning the way in

which this event will take place, and

with what bodies we shall be raised,

the scriptures only giveUs some gene

ral information. Christ, inanswerto

the Sadducecs, (Luke, ch. xx.) who,

disbelieving the resurrection, ques

tioned him concerning it, says, that

the good shall be incapable of

death, and similar unto the angels ;

and St. Paul, (1st of Corin. ch. xv.)

in reply to those who asked, " with

what bodies the dead should come,"

declares that at the resurrection, we

shall not have such bodies as we have

now, for " flesh and blood" arc not

adapted to taste the spiritual plea

sures of heaven. Abp. Seeker has

some excellent observations on this

passage in St. Paul, very apposite to

my present purpose. "On the inquiry

that follows, ' with what bodies do

they come ?' we are taught, they

shall be so far the same bodies, that

every one shall have properly his

own, and be truly the same person

he was before; but so far different,

that those of good persons will be

subject to noun of the sufferings,

none of the infirmities of this life.

But the particular nature of spiritual

bodies, or the distinction that shall

be made in them, between the more

eminent in goodness and their infe

riors, these things wc arc not qua

lified, in our present state, to under

stand." Hence we may be certain,

that our bodies, at the resurrection,

will not be as they are now, made

up of particles of carbon, hydrogen,

&c. combinations of such substances

being subject to corruption ; conse

quently, the discoveries which we

may make concerniug the forms and

modifications which these particles

assume, have nothing at all to do

with the resurrection. St. Paul may

be supposed to say, without auy per

version ofhis meaning, " bodies made

of carbon, hydrogen, &c. are not

suited to enjoy the pleasures of hea

ven." I hope the foregoing argument

will satisfy your correspondent, that

Mr. Allen's philosophy has no ten

dency to overturn the doctrines of

Christianity ; that he will subscribe

to its truth, in place of attempting

to turn it into ridicule ; and be as

sured that,

" Organic forms with chemic changes

strive,

Live bu t to die, and die but to revive ;

Immortal matter braves the transient

storm,

Mounts from the wreck, unchanging

but in form."—Darwin.

VlNDEX.

[Another reply by C. I. to F. M.

in our next.]

SINGULAR MAGNETIC BFPECT.

Sir,—One of the most interesting

subjects for investigation in the sci

ence of electricity, at its present

state of advancement, is that of dis

covering the connexion between it

and magnetism. That they stand in

close affinity to each other, is ob

vious ;—what that relation is, whe

ther of cause and effect, or whether

magnetism is, in fact, a state of the

electric fluid, per se, is. a query not

very easily solved, but which affords

an ample field for the investigations

of experimenters. In a late expe

riment, I rendered a bodkin suffi

ciently magnetic to raise a small

needle, by merely employing a small

jar. I will state the experiment

and add a query, which 1 shall thank

any of your readers to solve.

I made a coil of small flexible iron

wire, and into it I introduced a bodkin,
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just the length of the coil; I then (lis-

charged several shocks of a jar, by

bo means strong, through it, and

the bodkiu became magnetic.*—How

was the coil effectual in producing

magnetism ?

Your's,

Inquisitor.

CONDUCTING POWERS OP 8ALT AND

PURE WATER.

Sir,—I have always understood it

to be an acknowledged fact amongst

electricians, that salt water is a rea

dier conductor of the electric-fluid,

than pure water :—This I am much

inclined to doubt. Salt is an infe

rior conductor to water; therefore,

when the electric-fluid passes through

a solution of it in water, the resist

ance which the saline particles offer

to the passage of the electric-fluid

should be greater than that which the

water, in a separate state, would op

pose, and, consequently, its progress

should be retarded.

Your's, &c.

Lector.

SELF-ACTING VENTILATOR FOB

GARDEN FRAMES.

Sir,—Every person having a gar

den must, with the writer of this, re

gret that we have no contrivance for

ventilating garden frames, besides the

awkward wedges used to raise the

windows or lights ; which, by neglect

or ignorance, remain frequently so

long o^en, that the plants perish;

nor can this mode determine the re

quisite degree of heat. For hot

houses, self-acting ventilators have

been invented, by Mr. Mugliston, and

John Williams, Esq. It has occurred

to the writer's mind, whether a fun

nel, fixed in one of the lights, would

not, in some degree, answer the pur

pose ; the large end to reach deep in

the frame, to receive the heated and

impure air ; and the pipe to discharge

* The same effect did not follow

from passing; shocks through a bodkin

irit/iout the coil.

it ; this is all I can invent. How to

add a valve, to regulate the heat, I

must look to some of your ingenious

correspondents to devise and explain.

W.I.

ELECTRICAL TELEGRAPH.

A correspondent of the Register

of Arts proposes to effect an instant

communication between distant pla

ces, by means of sound produced by

the collision of bodies in opposite

states of electricity ; and illustrates

his scheme by the following example.

" Let a metallic wire, coated with a

non-conducting substance, be ex

tended under ground between any

two given places, which, for the sake

of experiment, may be two separate

apartments in the same house : one of

which may be denominated A, and

the other B. In the apartment A

place an electrical machine, and to

the extremity of the wire in B a little

ball, suspended by means of a very

slender chain, within whose sphere of

action there is a common bell. Now,

by connecting the wire in A, with the

conductor of the machine, the electric

fluid will pass instantaneously along

it, and charge the ball in B through

the medium of its little chain, which

flies off immediately to the uninsula

ted bell, to discharge its surplus of

electric matter, and recover its equi

librium. The force by which it is

attracted or impelled towards the bell

is quite sufficient to produce the

sound required ; it is an experiment

which I have often made, and with

invariable success. Let this bell be

numbered 1, and have a series of

them up to 10, with separate and

distinct metallic conductors, it is evi

dent to a demonstration that, by a

combination and the1 successive ex

citement of these simple numbers, the

whole of those at present made use of

in our most improved telegraph and

signal books, together with their cor

responding meanings, maybe convey

ed from the apartment A to B with

the greatest accuracy, and with the

speed of thought." r" Thus,'" he adds,

" by this simple and inexpensive

means, (by two electrical machines

and a double series of wires with their
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appendage,) say between Portsmouth

or Plymouth and London,—news of

the greatest political importance may

be conveyed in a few minutes, by a

gentleman connected with the ap

paratus at cither of these places ; he

has only to excite the wires which

correspond to each individual numher

of the telegraph made to him bv the

common nag signal, which will, in

almost the same instant of time, atl'ert

their corresponding bells in London,

and give the necessary intelligence

in a series of numbers, whose symbols

will be found by referring to the signal

books now in use."

The idea of employing electricity

as a means of communication be

tween distant places, is not new. It

was broached more than a year ago,

by one correspondent of the Mecha

nics' Magazine, and, afterwards,

well supported by another. (See

Tol. iv. pp. 148-178.) The only

novelty iu the present proposition is,

the application of the electrical shock

to the ringing of bells. The first of

our correspondents proposed to take

note of the strength and number of

the shocks only ; the second sug

gested, that six wires (corresponding

with the six shifting boards of our

present telegraph), should terminate

in a dark room, and be brought in

contact with six figures, 1, 2, 3, 4,

6, 6, affixed to one of the walls

and prepared in tinfoil, accord

ing totlie method practised by electri

cians in forming what are called /«-

fjitnoiu modes and figures. The last

method appears to us the best ; light

being a more certain indicator than

either sound or touch.

PURIFICATION OF THE ATMO8PHKRE

OP LONDON.

Sir,—I perfectly agree with what

is stated in No. 163, page 36],

article, Miscellaneous Hints, as

to the necessity of endeavouring

to render the atmosphere of Lon

don more pure, for the sake of the

buildings, the health of its inhabi

tants, and comfort of occasional visi

tors. Mr. M. A. Taylor's Act, to

which your correspondent refers,

was passed, 1 believe, before any

means were discovered to enable

brewers, soap-boilers, &c. ; to con

sume the smoke of their furnaces—

nor do I know that there is any sim

ple and effectual means of doing so,

yet discovered.

The requisites are ^simplicity,

economy in fuel, and machinery not

expensive in erection or application.

The revolving grate is but in few in

stances applicable, and very expen

sive. I have seen several where the

fresh atmosphere is admitted, but

which are not now used, as much

more fuel is required. If F. M., or

any of your correspondents, will

take the trouble of drawing the at

tention of the public to the most ap

proved methods of effecting so desi

rable an object, many would be glad

to adopt them, and the obstinate

might have the assistance of M. A,

Taylor's Act to compel them.

I am, Sir,

Your obedient Servant,

J. G.

DRYERS IN PAINTING.

Sir,—Allow me to ask, through

the medium of your Magazine, what

is the difference between sugar of

lead, and white copperas, when used

as dryers in paint?

In what are they to be preferred?

What quantity is to be used, to a

given quantity of colour ?

If some of your correspondents

would furnish some hints upon the

principles of drying, (which are but

imperfectly known among house

painters,) they would oblige gene

rally, and particularly,

A Young Country Painter.

October 19th, 1826.

BOILING TAK.

Sir,—I have somewhere seen it

stated, that it is possible to put the

hand into boiling tar without any

disagreeable effect ; and, that tar at

--'<>', does not affect the feeling so

much as water at 140°. Perhaps

some of your readers may have made

the experiment—I should be glad to

tee it explained.

G.W.
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SUBSTANCE OP A SPEECH DBLIV-

BRED liV DR. O. GREGORY. AT

THE PIR8T ANNIVERSARY OP THE

DfPTFORD MECHANICS' INSTITU

TION.

(Concluded from page 462.)

Your Institution has now existed and

flourished, beyond your anticipations,

more than a year.

Now, let me ask, and I ask without

doubt or hesitation, have any of the

evils, which were predicted by some,

grown out of your association ? Can

any one, who has had an opportunity

of witnessing the course of action of

your members, affirm, that he finds you

less correct in your morals or yourlan-

guage, less temperate in your habits,

less industrious, less contented in your

respective stations, than you were be

fore ? or, do any of you feel this to be

the case ? No : I am persuaded you do

not ; for that is not the legitimate ef

fect of even mere intellectual applica

tion, which, so far as it operates, may

be expected to check the grosser sen

sual propensities; and there is no rea

son in the world, because you have

evinced an anxiety to acquire human

knowledge, that you should be regard

less of knowledge of a higher order,

knowledge which, while it illuminates

the understanding, impresses the heart,

and effectually regulates the conduct.

From your fourth quarterly report, I

learn, that, besides the instruction in

your schools of rudimental knowledge,

from which several of the Dock-yard

apprentices and others have derived so

much advantage, there have been de

livered to the Institution, generally,

forty lectures, of which, it is gratifying

to remark that fifteen have been given

by some of your own members.

Dr. Gregory here presented a recapi

tulation of the subjects of the lectures,

enlarging most upon those which

seemed more immediately connected

with mechanical pursuits. Thus, in

reference to the science of mechanics,

he dilated upon the properties of the

• mechanical powers, the nature and ap

plication of the principles of the cen

tre of gravity, the parallelogram of

forces, the strength and stress of tim

ber, and other materials, the nature and

correlation of thrust and pressure,the

equilibration of structures, the princi

ples of rooting and centering, the ap

plication of the diagonal truss to ship

building, the vibrations of pendulums,

the laws of falling bodies, and the fixed

relation between the length of a seconds

pendulum and the space descended in

one second by a body falling freely in

any latitude, shewing that the latter is,

universally, nearly five times, or accu-

rately, 49318 times the former. In de

veloping the laws of hydrostatics, he

explained the equality of the perpen

dicular pressure of a liquid upon any

surface, vertical, horizontal, or oblique,

with the weight of a prism whose

base is the surface pressed, and altitude

the vertical distance of the centre of

gravity of the surface pressed from the

upper surface of the liquid. He

marked the application of this proposi

tion to the pressure on sluice gates,

&c. ; and gave, as a simple measure of

the pressure of water, thirteen pounds

avoirdupois on a square inch, at the

depth of thirty feet, a measure easily

remembered, the first syllable of each

word being the same, and easily ap

plied to other depths by taking the pres

sures in proportion to the depths. In

speaking of specific gravities he pointed

out the advantages which result from

the striking fact, that a cubic fool ofpure

rain water weighs a thousand ounce*

avoirdupois ; a remarkable peculiarity,

in consequence of which, the numbers

in our tables of specific gravity, become

accurate measures, in ounces, of the

weight of a cubic foot of the sub

stances to which these numbers respec

tively belong. This beneficial result

appertains to the English foot alone.

Dr. Gregory then briefly recapitulated

the principles of Hydrodynamics and

Pneumatics; the velocity of effluent wa

ter, the pressure and elasticity of the

air, the variations of atmospheric pres

sure of different altitudes, the princi

ples of the steam engine, and some of

the more interesting experiments with

the air pump.

He next explained the principles of

astronomy, the nature of the Copernican

system, and the beauty and harmony

manifest in the planetary motions ; and

suggested an argument for the twofold

motion of the earth, which is simply

this:— It is evident from astronomical

observations, that the sun appears to

move entirely through the circumfer

ence of a circle, in the plane of the

ecliptic, once in a year : it is equally

evident, from observations, that the sun

appears to describe a complete circle,

every day, in a circle parallel to the

equator, or in the equator itself : it is

quite impossible, in the nature ofthings,

that the same body can move at the

same time in two different paths, and
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with two different velocities; but it

in possible that a body, while it moves

in the circumference of a circle, may

turn upon its own axis : the latter,

therefore, contradicting no principle of

sound philosophy, and being adequate

to the solution of the phenomena, must

be assumed as true,—there being no

intermediate hypothesis.

The Doctor next adverted, in the

same recapitulating manner, to the pro

perties, the probable mutual relations

and dependencies of heat, cold, elec

tricity, &c, and the variations of expan

sion and contraction, resulting from

changes of temperature. He then re

marked that the most powerful agents

in nature, as Are, light, air, electricity,

magnetism, gravity, were all invisible,

except as some of them, Are and light

for example, were exhibited to the

senses by ignition, and other processes

and combinations : and the knowledge

of so singular a fact, he observed, can

not be dangerous, because it leads to

the obvious inference, that, since the

most powerful and universal agents in

nature operate unseen, there may be a

God of nature, infinitely powerful, as

well as iniinite in all his attributes,

though neither He nor they are fully

discernible but by the eye of faith.

Dr. Gregory then proceeded thus :

' Allow me to recommend to you two

more classes of lectures. One of them

should be on popular anatomy, the

structure of the human frame, the na

ture, mechanism, and uses of bones,

joints, ligaments, muscles, membranes,

nerves, blood-vessels, &c. : the circu

lation of the blood, the extraordinary

provision for keeping up that circula

tion after amputation, digestion, the

symmetry of the human frame, the sys

tem of compensations, and that of pro

spective contrivances in the structure of

man and animals. The same course

might comprehend the general charac

teristics of health and disease, and the

operation with reference to either of

air, exercise, different kinds of employ

ment, clothing, cleanliness, food, dif

ferent modes of cooking, &c, the dan

ger of quackery, and thenature, value,

and efficacy of some of the simpler re

medies.

'.Here, again, if you should not be so

fortunate as to obtain the aid of a gen

tleman of competent anatomical know

ledge, and of popular talents, as a lec

turer, you may, with perfect safety be

come your own instructors, according

to the plan which I ventured to suggest

to you twelve months ago. There

might be read, select portions of Patey't

Natural Theology, and the whole elu

cidated by enlarged drawings from Mr.

Paxton's Elegant', IUuttratiora of Dr.

Paley's work, lately published. With

regard to the medical department of

this course, I think, too, that you might

safely avail yourselves of selections

from Jennings's Fcmily Cyclopedia, and

Parkinson's Meilieal Admonitions. If,

however, some medical friend would

kindly undertake to make the selections

from the latter mentioned works, your

progress would be more safe, and there-

tore more beneficial.

' The remaining class of lectures to

which I would earnestly invite your at

tention, should relate to lliography,

especially the biography of men wbo

have become eminent as artists, ana

tomists, mechanics, nianufactoiers, en

gineers, &c. It lias been remarked, by

an eloquent friend, that the " moral

history of a beggar, which faithfully

revealed the interior movements of Ins

mind, and laid open the secret causes

which contributed to form and deter

mine his character, might enlarge and

enlighten the views of a philosopher;

and that whatever tends to render our

acquaintance with any portion of our

species more accurate and profound, is

an accession to the most valuable part

of our knowledge." The degree of

interest and instruction will always bear

a proportion to the resemblance in

circumstances, profession, and incident,

between the individual delineated, and

the reader or auditor ; yet, in all cases,

a faithful and minute record, including,

if possible, all the local and other cir

cumstances, which contributed to the

developement of genius, the formation

of character, or gave scope to the

powers of invention, cannot fail to be

productive of good.

' Should you distribute the task among

yourselves, you might, with regard to

Englishmen, adopt the topographical

order of the counties. And, if you

were to commence with our own coun

ty, Kent, there occur to me, among:

the names of natives, those of Loid

Chancellor Harduid, and Sir Francis

H'alting/iam, statesmen ; and General

ll'olfe, a renowned hero, a native of

Westerham ; John Evelyn, a native of

Deptford : H'oollett, an eminent engra

ver, born at Maidstone ; Dr. William

Harvey, the discoverer of the circula

tion of the blood, born at Folkstone;

Dr. Linacre, an eminent physician, born

at Canterbury; Dr. Goddard, one of

the founders of the Royal Society, bora
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at Greenwich ; and Dr. Monro, another

eminent physician and anatomist, born

also at Greenwich. The train of inci

dents through which such men have

passed, suggest to those who become

acquainted with them, a variety of

analogies and comparisons, highly con

ducive to intellectual decision and pro

gress. '

' Perhaps I ought not to conclude

without hinting at remaining opposi

tion, and the good which may result

-from it. Consider, then, what thai

was useful, curious, or new, has not

been questioned or opposed ? The Co-

pernican system, the spots on the sun,

telescopic discoveries, microscopic dis

coveries, the seven colours into which

a ray of solar light is resolvable, the

change of " style " in the calendar, the

practise of inoculation, that of vaccina

tion, the enclosure of waste lands, the

cutting of a new canal, indeed, every

intended benefit to mankind, and most

of all opposed, the greatest of all Meanings.

All this, though it is sometimes pro

ductive of lamentable effects, grows

out of a wise and happy constitution of

our nature, in virtue of which, every

thing new is subjected,!© the severest

scrutiny : its supposed orj real ad

vantages and disadvantages are weighed

in the balance of the most deliberate

and extensive judgment ; that which

is sound, manly, liberal, and useful,

succeeds ; that which is fallacious, fri

volous, or puerile, shrinks from the

test, or crumbles away under it j the

bounds of practical, scientific, or moral

truth, become enlarged, and real good

is secured and perpetuated.

Bear these deductions in mind, and

recollect, alto, this fact, with regard to

institutions for the diffusion of know

ledge, that every meditative man, of

good common sense, gives his own

children the best education in his

power to furnish or procure: for if

every individual is persuaded this is

his duty, with regard to his own chil

dren, there is an end of the question,

unless the preposterous idea be tole

rated, that every man may better know

what another ought to do with his

children, than he can himself;—or, the

equally preposterous idea that it is not

the duty of a man, of mature age, to

supply the deficiencies of his early

education. Call to mind, also, the

universally attested fact, by persons en

gaged in tuition, whether in private or

in public seminaries, in schools for boys,

or in colleges for men, that the most

studious are the most exemplary; and

then banish all fear that you should lie

made worse by becoming wiser.

' You do not profess that mechanics'

institutions will effect pure unmixed

good ; for even religious societies, not

withstanding the excellency of their

tendency, and usually the excellency of

their management, do not accomplish

that ; but you expect that they will do

much more good than harm.

' Nor do you profess to instruct the

w/iole population, as is often objected,

but to instruct those who have a desire

for improvement, and to whom the

knowledge imparted by the institution

may really be beneficial. If "ignorance

be bliss," you have, so far as your la

bours are concerned, left 49-50ths of

its inhabitants to enjoy quite as much

of that felicity as t ho v had before.

Nor do you profess to make every car

penter, wheelwright, or smith, a phi

losopher, as again is often objected ;

but where one or more, engaged in

such employments, evinces by his con

duct and by his solicitude, that God

has given him a capacity for scientific

pursuits, or for any department of be

neficial enquiry, you invite him to the

aid of your institution, to facilitate his

course.

' In conclusion, then, I would simply

exhort you to steady perseverance in

the path which you have so laudably

commenced , and to such a course of

action as shall ensure the esteem of

your neighbours, and excite them to

imitation. Tell them that you now

find, what you only believed before,

that as the worn key become* brighter, so

the mental as well as the bodily fa

culties strengthen by exercise—that by

studying the principles of the arts,

which you daily practice, you have

learnt something of the nature of the

operations which you perform ; that

you hence feel yourselves elevated in

the scale of rational beings, and are

animated by a growing desire to be

useful ; that man is in his nature an

imj/nreaUe being, and that each of

you is anxious to furnish in himself a

confirmation of it ;—that man is also

a social being, and that you will, with

God's blessing, apply your knowledge

of every kind, not merely to selfish ad

vantage, but to a more conscientious

discharge of all the social relations,

whether private or public ; and thus

contribute, bo far as in you lies, to the

augmentation of the national stock of

happiness, prosperity, and peace, as
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well as to iti itock of mechanical

knowledge, of bef«fyjul ujwjplion. and

of practical skill. , <kf*

ON INCREASING THR PLAMR OP

PUBL AS APPLIED TO STEAM

BOILERS.

Sir,—I should think, that from

analogy, we may regard the steam,

or elastic fluid engine, as being yet

in the infancy ot its construction

and application. We may therefore

expect, very soon, to see the husje

furnaces and boilers, now used for

the generation of steam, at so great

an expense of fuel and of room, su

perseded by a' more economical and

compact contrivance.

As, however, most of the engines,

at present in use, are worked with

MH h great boilers and furnaces, [

will trouble you with an idea of mine

on the subject, on the mere chance

of its possibly baring some practical

utility in it, of which, most of your

readers will be better able to judge

than myself.

I am told, that the most efficacious

mode in which heat can be applied

to the boiler, is that offlame. That

fuel, therefore, is the best, which, in

a given weight and bulk, will pro

duce most flame.

In the steam-engines I have had

an opportunity of inspecting, part

of the incandescent coal or coke is

raked out of the furnace as BOOH as

it ceases to give out flame. This

suggested to me the idea, whether

oil, fat, or coal-tar, might not, under

particular circumstances, be injected

into tJie fire-place, so as to keep up

an abundant flame, to which the

glowing coke would serve as a kind

of wick? The injection might be

performed by the engine itself,

through several little beaks in the

sides of the furnace, subject to the

complete control of the engineer.

VVotild not one cubic foot of oil, or

tallo\v, or tar, produce more flame

than a cubic foot of coal ? Might not

a steam vessel, on certain occasions,

economize her coals by some such

substitute ?—Might not such a vea-

cel, upon falling short of coals, be,

perhaps, able to pnii-urt; oil, fat, or

tar, to eke thciri out, anU complete

her voyage ?—May not fat, oil, or

tar be met with in many srtuatiotlij''

where coal is not to be had ?—Even

at sea a whale ship might supply ..il

enough for a long voyage, or a steam-

ressel might even catch some of these

fat cetaceous tribe herself. Might, .

not wood, which is to be had on every

coast, with the timely application of

any of the above combustible fluids.

be made to furnish more flame 'than

an equal bulk of coal?—I mean,

whether a cubic foot of wood, and

another of fat, would not produce

more flame than two cubic feet of

coal?

I am, Sir,
Your obedient, ••

NOTICES

TO CORRESPONDENTS.

The letter of Philo-Birkbcck, pro

mised in our last, is withdrawn at the

request of the writer.

The continuation of " Practical Per

spective " has, through tlie delay of the

Engraver, been unavoidably deferred,

but will be resumed in our next.

If II. H. will favour us with the re

mainder of his paper on the doctrine of

Proportion, it shall have an early place

in such weekly portions as we can find

room for.

Mr. G. Smith's paper has been re

ceived, and is intended for insertion.

J. A. A. will do a service, by for

warding the information he posi

Communications received from Na

than Short—G.' M. J.—F. M.—X. X.

Miss S. P. —W. B., Jun.—Verax —

Mercator, (who shall have an answer

•oon,)—M. H. S.—Vi.—C. K.

Communirntiou* (poit paid) to be addressed

to the Editor, at the Publisher*1, KNIGHT

and LACEV, 5J, Patermnter Row. London.

Printed by 0. Sidney, Northumberland Street,

Strand.

• » "(7
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JRAKS'S APPARATUS FOR RBOtlLA-

TINO THR 8UPPI.V OP WATBR. IN

STEAM BOILERS.

The usual mode of regulating

the supply of water admitted into

tanks, cisterns, boilers, or other

vessels, and of shutting it off as the

vessels become full, has been by at-

taching n hollow metal ball as a float

to the cock of the supply-pipe, by

means of an arm or lever, which

rising with the float, closes the cock

of the supply-pipe as the water aa-

cendg to the top of the vessel. When

this sort of hollow ball is introduced

as a float into a steam-boiler, for the

purpose of regulating- the supply of

water, the very considerable heat

of the steam expands the air within

the hollow ball, and frequently rends

it open, under which circumstances

the water gains access to the interior

of the ball, and thereby destroying

its buoyancy, renders the apparatus

of no use.

To remedy this defect, the present

invention of Mr. Jeaks, of {Jreat

Russell-street, Bloomsbury, is pro

posed, and consists first of a hollow

arm or rod, carrying the float-ball, by

which means as the temperature be

comes raised, the rarified air within

the ball finds vent through the

hollow arm into the atmosphere,

and ai the temperature lowers, the

surrounding atmosphere finds its way

into the ball.

Fig. 1, represents a section of the

improved apparatus, consisting of a

supply-cistern, with its pipes, float,

lever, and other appendages as con

nected to the boiler of a cooking ap

paratus, a is a reservoir of water

placed in any convenient situation ;

b is the supply-pipe from which the

water flows into the supply-cistern c,

and thence through a valve <l, into

the cylinder c, where the ball/, floats.

At the bottom of this cylinder a pipe

g, is attached which conveys the

water into the boiler A. To the stem

of the floaty, the disc t, is affixed,

and by its rising and falling the

valve </, is shut or opened. As the

water flows in the cylinder e, to the

same height as in the boiler h, it

follows that whenever the water is

low iu the boiler A, the float /will

descend and the valve it be opened,

so as to permit the water to flow

through the valve into the cylinder,

and thence through the pipe g, to the

boiler. By there means the water

will soon rise to its proper level w

the boiler, and the float at the same1
time rising also in the cylinder, wiH •

close the valve and prevent any fui- I

ther accession of water.

To k, the upper part of the stem

of the float, a long lever /, is connect

ed, which moves upon a fulcrum-pin

in the arm m ; the shorter end of thU

lever acts against a piu with a co

nical top n, and as the float-ball de

scends opening the valve d, the lon

ger ami of the lever /, descends also,

and causes its shorter arm to lift the

valve n, and permit the water to

flow from the pipe b, into the supply-* :

cistern c, and thence through the

valve d, to the cvlinder e, and ulti

mately to the boiler ; but when the '

float rises, the cone n is permitted !••

fall and close the valve. There i»;

a stop-cock at o, for shutting off the

water in the pipe h, whenever the

apparatus requires to be removed for! •

repairs or from any other causes -i " '"

The pressure of the steam within

the boiler acting upon the surface of

the water, will sometimes, by its

force, cause the water to return •

through the pipn.if, and fill the cylin

der e ; the valve d, however, being

closed, the water will rise in the pipe

(i, until the weight of the column of •

water exactly balances the pressure

of the steam. Supposing the boiler

to be heated so that the steam shall

exert a pressure of 1 Ib. onevwy

superficial inch, then the column

of water ji, will rise to the altitude

of 36 inches. Under these circum

stances the hollow metal ball or float

f, will be enveloped in boiling water,

by the heat of which, the air within

will be expanded ; the ball however

having an opening through the hol

low stem l>, to the atmosphere, tke :

air will be permitted to escape with- •

out injuring the ball, which if con

fined might probably have burst it

open. In order to guard against the

water by any accidental leakage of

the valve n, filling the supply-cistern

c, a small waste-pipe is introduced

into the cistern, the top opening of
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which is a little above the proper

level of the water.

Fig. 2, shewn a similar cylindrical

cistern <?, float-bull f, arid valve d, to

those represented in fig. 1, the sup

ply-cistern r, varying slightly in

form from that in the former figure.

This in to exhibit a different mode

of regulating1 th« flow of water from

the supply-pipe b, to that adopted

In fig. 1. Here the water passes

from the pipe A, through an ordinary

cock, upon the square end of which

the lever r, is affixed, and passing

through a slii in the stem k, rises

and falls with the float-ball, by

which means when the level of the

water in the cylinder rises sufficient

ly high, the valve d, is closed by the

disc «, and also the cock of the pipe

6, shut by the rising of the lever r.

Fig. 3, represents one of the im

proved bull-cocks when placed within

:i boiler, and fig. 4, is a section of the

pipes and cock as in the preceding

figure, shewing their internal pas

sages, the same letters referring to

thu same parts respectively in these

two figure*.—a the reservoir of water

which supplies the boiler ; this should

be of such height that the column of

water contained therein will at all

times overcome the force of the

vteam ; b the supply-pipe, c the boiler,

tl the cock, e the arm or lever which

turns the cock, f the hollow metallic

ball-float. The rising of the surface

of the water in the boiler causes the

floaty to lift the arm e, and shut the

cock //, as in ordinary ball-cocks ; but

as the air within the ball will expand

by the heat of the steam surrounding

it, there would be a tendency of the

ball to burst, as before mentioned.

This, however, is prevented by the

hollow arm e, through which the ra-

rified air escapes from the ball and

passes, by means of a longitudinal

paissge in the cock d, to the rent-

pipe if, placed by the side of the sup

ply-pipe b, and opening into the

atmosphere.

 

•mi*. •

.TI. '

On the discovery of fhii Utetal,

some doubU were en.tcrtain.ed as to

th« reality of if* exi-^nre, and a

paper was read before the Iloval

Society, entitled, " Some Account

of a pretended New Metal, offered

for sale and examined, by Richard

Chenevix, esq." In this paper, Mr.

C. questions its existence as a sim

ple metal, and endeavours to prove

the validity of his doubts. This

metal had been offered for sale, by

some unknown person, through the

medium of a Mrs, Foster, of Gerard

Street, and, on the publication of

the above-mentioned doubts, a chal

lenge was given, and a reward of

501. offered to any one who would

make only 20 grains of real palla

dium, before any three gentlemen

chemists. In consequence of this,

a committee was appointed, consist

ing of Mr. Nicholson, Mr. Hatch'-H,

and Mr. E. Howard. Subsequently,

Dr. Wollaston acknowledged himself

to be the author of the challenge.

CONDUCTORS OF ELECTRICITY.

Sir,—In your last No. you have

inserted a letter in which I ex

pressed a doubt respecting salt-wa

ter, as a conductor of electricity ;

I would now enter a little on the in

crease of capability which electrical

conductors receive from heat. Every

experimenter must have observed

that ajar, when warmed, is capable

of containing a much greater quan

tity of the electric-fluid than when

cold.—This mav be accounted fur

thus, I think :—The air contained in

the jar becomes rarified by tlic lieat,

and the electric fluid, nut oul\ is

retained by the metallic coating, bill,

also, fills the jar with an electrical

atmosphere, supplying the place of

the partial vacuum : whereas \vlirn

the jar is cold, the electric-fluid

meets with an opposition from .the

atmospheric air, and can only be re»

taincd in the metallic coating.

Breathing in a jar is found efficacious

in increasing its capability for re

ceiving and holding a charge of tlic

electric-fluid ; this is obviously from

the particles of moisture which aru

breathed into tlie jar, and form a

conducting- mudium which retains the
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electric fluid, thereby

a greater quantity

MlNUTH p.Aimri.Ks OP uATTF.n.

accumulating plete ronvictiuii. And I am glnd

„ . , that an investigation of this kind

The addition of caloric acts in the gives me an opportunity of remark-

same manner upon water as it does ? ^._^ .n t-i t:»*~_i :_

on the atmospheric air, in expanding

it, which expansion in the air, 'in the air, is

termed rarefaction. Now, if 1 may

use the expression in this case, 1

wuuld say, that it swells and rarities

the particles of water likewise, and

thus diminishes the resistance to the

electric-fluid.

The resistance in wafer, to the

progress of the electric-fluid, is of

fered, I imagine, by the oxygen it

contains, while the hydrogen.'having'

a treat capacity for electricity, rea

dily admits its progress. How far

I may be correct in this idea, I will

not presume to say, and I would on

ly further observe, that as, by the

expansion of bodies, the opposition

which the electric-fluid meets with

in its progress, is diminished, so, in

hard solid substances, as the metals,

the resistance derived from heat, is

proportionably less.

!.,i-. I am, Sir,

; ,, • , Your's, &c.

LECTOR.

,»•••' , •

. CALCULATION OF MIJJUTK PAUTICLR8

K }i '• Or MATTER.

-ITi'S •

»i .vMr. Editor,—T take an early op

portunity of thanking your Corres

pondent, F. M ., for his very ingeni

ous and scientific paper, in the 323rd

page of your miscellany ; as well as

of expressing my readiness to assist

him iu the intricate question he pro-

poles : ami I do this the more wil

lingly, as the subject of his enquiry

perfectly coincides with my own

idea of one design of your publica

tion, which is, in the improvements

of science, to furnish the surest arms

against scepticism or infidelity. And

a'" a» the dangerous lecture, to which

your correspondent alludes, seems

calculated to bring into doubt the

- -Mull*, immortality, from the pre

sumed principle of its materialism,

ray object will be to prove, that the

same reasoning which induces that

philosopher to doubt, should esta

blish in every reflecting mind com

ing, that the wisdom which shine* in

your pages, is, if properly modified.

of a more exalted nature, and more

nearly allied to the divine, than may

at first be supposed. For, 1 can. un

dertake to say, that the humblest

person, when endeavouring to illu

minate others by some discovery . in

mechanical science, is engaged in -A

duty by no means unnoticed by the

Divine Beneficence, nor uncongenial

with the designs of his providence.

For we arc assured in the pasvs of

sacred truth, that the uatui-al, as

well as the moral laws, by which the

Supreme Being governs the world,

are proposed as objects of our re

search and imitation. And tiiiis. to

use the words of an excellent writer *

of the last century, " a happy alli

ance is formed between Religion and

Philosophy,—between the kingdoms

of nature and that of grace." .. >

Referring to the question proposed

by F. M., it would, I own, require

numbers, almost themselves. Tench-

ing in extent from one extremity of

the Copernican system to the other,

to calculate the changes through

which the constituent parts of dif

ferent organized bodies may have to

pass. But why should that infer the

impossibility of their re-union? Even

without philosophy, my reason would

still tell me, that this andmuch more

was possible to Him who had the

work to do. liut with philosophy,

the possibility even of this, brings

along with it irresistible conviction.

For it is not, I am sure, unknown.

Sir, to yourself, to your Correspon

dent, or to the gentleman on whose

principles he so properly animad

verts, that the principal agents, by

which the Divine Intelligence governs

the universe, arc, in their original

or component parts, generally invi

sible. As an instance, we km.n the

astonishing eflects of \\v\\\. We

know, for the fact tins been made too

evident to admit of doubt, that it

emanates from its fountain, the Sun,

vi iih a rapidity which allows it to

* SeeBp. ll;i Ih fax's Introduction to

Butler's Analogy, page 35.
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roach the orbit of the earth in eight

minutes of time.—We know also, by

r\-|icrimi>nts, tlmt the light of a can-

'Hr, of the smallest $ize, can be seen

nt the distance of two miles ; or, in

ntiirf: philosophical language, can fill

•''with particles of light a gplicre of

1 four miles in diameter. How incon-

' <•<•! v:idl v small then must these parti

cles bo1! yeteveryone of them appears

J-lb'liBtento the Creator's voice, issues

• from its centre in the prescribed di-

'"rection,—travels with the prescribed

'.' Velocity, and, without ;iny confusion

9l'cr hindrance from millions of other

' particles crossing the line of its

''course, regularly performs its re

quired duty! lixamine the atmos-

• phere we breath. No microscope,

however powerful, could ever bring

• itrto view its component particles, or

• explain the causes of their mutual

1 ' ' attraction or repulsion ; yet their ef-

' fects we know, as well in the storms

that hurry to destruction the works

of in.ui, as in the gentlest breeze of

the summer's evening. Or, if your

Correspondent should prefer a rca-

'- Boning deduced from visible sub-

• sinners, we may take any of those

works of nature, which we can, in

p:n-t, follow with optical instruments.

We may take as an instance, the

' wing of a moth or butterfly. Jt is

known that every particle of its dust,

which on the touch adheres to the

finger, is, in fact, a feather fitted

stand excused, if ; her calculating

powers fall short in enumerating,

Through what varieties of untried

Through what new scenes and change*

wetnu9tPa"r *.''„..:'.'.' ,.'. :'.•'-,.! i '-",'..

And if, in natural causes, neither

the number nor the minuteness ofthe

particles which compose the uni

verse, can excite a doubt of their ex

istence, but are easily referred to the

inexhaustible power of the Creator ;

so, in liis moral government, we

have no reason but to think the

same, and to suppose that, even

there, His power is equally unlimited,

especially as it has in view,- the

" best and most exalted interests" of

man.

I am, Sir,

Your most obedient Servant, '

C.I.

. BrolhertoD, Nov. 15th, 1886.
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A gentleman in the neighbourhood

of Southampton (C. Warde, Esq.)

has in his possession a most ingeni

ous canoe and large gun, for the

purpose of shooting wild fowl. The

canoe is about 24 feet long, narrow,

quite flat at the bottom, and, to use a
- •- - -!" 10 that a

• 'Viewing then, our meadows, on a

*^ "summer's day, or extending our

'"•Noughts through the whole compass

• "'"of animated nature, how astonish-

•IK'ihgly great must be the number of

^•fhcse feathers. Yet every one of

•'" Ihewe is furnished with its quill, as

' well as its vanes,—is balanced, po-

'' 'Ifahcd, and adapted to the uses of

-'• ;the insect, with a degree of care, as

if that single instance demanded the

'"'' whole attention of the Creator !

'' '' And, can any numbers calculate

alt these ? Or, on the failure of such

calculation, can any doubt be rea

sonably formed of their existence or

reality? Well, then, mny pliiloaophy

open i , .

mil the gun and shooter only, with

streaks to let up and down in case of

a swell. The bow or note, and like

wise the stern, terminate iu a very

sharp point, firmly cased with cop

per. The gun is"well finished, with

a first-rate cocking-piece, and a

beautiful stub twist barrel and a

flint lock (the preference being given

by the wild-fowl shooters to the

flint over the percussion, because,

the birds suddenly rising at the

flash, present a better mark for

the range of the shot), and' is shot

ol -Wl lilili.,,: .1.1,11;, ,.)

•:«>•> l.iii,n \.iii .
rf,I

ni risilj
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froui a swivel, to which is at t ached

it strong spriug'to receive the recoil

that naturally arises from the dis

charge of j$o large a gun, the barrel

being eight feet long, ami weighing

pearly 70lb. So ingeniously is the

canoe built, that she is scarcely per

ceptible at a short distance, from be

ing painted white, and scarcely eight

incites above the surface of the sea ;

and, together with the gun, oars, and

man, it draws only three inches of

water.

PRACTICAL APPLICATION OP AERO

STATION li V THE FRENCH ARMIES.

A writer in a recent number of a

continental publication, recals the

public attention to the subject of

balloons, and expresses a persuasion

that that invention will, on some

future day, be considered ns of much

greater importance than it has hi

therto been. He subjoins a de

scription of the use which was made

of balloons in the earlier periods of

the revolution, contributed by an old

officer, of the name of Coutellc, who

at that time was appointed captain-

commandant of the balloon corps ;

and a transcript of a manuscript

memoir on the same subject by M.

Meunicr, an officer of engineers, and

A member of the Academy of Sci

ences. Some ofthe most remarkable

details are as follow :—

A proposal having been made to

the Committee of Public Safety, to

employ balloons with the armies, for

the purpose of observation, it was

accepted on condition that sulphuric

acid should not be employed in their

inflation, sulphur being scarce and

necessary for the fabrication of pow

der. The means resorted to, were

to obtain tlw gas by the decomposi

tion of water on hot iron. A large

apparatus for that purpose, and a

^balloon 87 feet in diameter, were

constructed by M. Coutelle, whose

experiments on the subject com

pletely succeeded. He was sent to

the French army under General

•loiirdan, at JVlaubeuge, and ascended

repeatedly ,to the height of 270 fa

thoms, (the length of the cords by

which he was retaiaed) which gave

him an opportunity of observing all

the movements of tho enemy. On

several of these occasions he expe

rienced great danger from the vui.-

Iqncc or the wind; and, iu out-

instance, was fired at three time*

during his ascent, the balls ]>asu5c

so near to the balloon, as to induce

him to fear that they had perforated

it. The victory of Fleurus was, in a

great degree, attributable to the ad

vantage which the French derived

from the communications made to

them by M. Coutelle, from his acriaj

station, of the mancruvrcs of the

hostile army. From what reason*

docs not appear, but the use of bal

loons in military operations was soon

after discontinued.

M. Meunier's memoir is curious.

Proposing to himself nothing li-?s.

than the power of making very 1<

voyages, he had, of course, to consi

der the means of sustaining the

shocks of strong and adverse currents

of air, of stopping and anchoring, of

raising himself, and remaining at .i

convenient elevation, of moving in a

calm, and of modifying the direction

and speed of his progress. Again,

as none of the materials of which

air-balloons are composed are abso

lutely impermeable by the hydrogt«,

it was indispensable to discover Low

to retain the gas, or to repair its

loss. It remained to determine the

sue and shape of a balloon, that

should be capable of transporting

the apparatus, the observers and

their instruments, and a quantity of

provisions necessary for the longest

voyage they might be required to

undertake. This skilful mechanic

conquered a number of the above dif

ficulties by putting a second. coier

on his balloon. This outer cover

was of linen, not permeable by the

atmospheric air. Between the two

covers there was a considerable

space. A pipe, of the same fabric as

the outer cover, communicated lie-

tween that space and a forcing puuin

fixed in the car. 15y means of this

pump, the air between the two ro

vers could be condensed, the volume

of the hydrogen diminished, and

thereby the mean specific gravity of

the fluid contained in the balloon in-
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creased. As the cover was scarcely

extendible, and as the cords on its

outside would not allow it to change

its shape, the volume of the balloon

varied very little, while its weight

increased or diminished according to

the mean specific gravity of the two

gases which it contained. Thus,

when the aeronauts were at a great

elevation, all that it was necessary

to do in order to descend, was to

work the forcing-pump, by which the

weight of tlie atmospheric air be

tween the covers was increased, so

that the balloon would not remain

suspended except in denser, that is

to say, in lower air. Ballast was

thereby rendered unnecessary. When

it was required to ascend, the open

ing of a valve allowed the compres

sed atmospheric air to escape, iiy

this ingenious contrivance, the aero

nauts were enabled to regulate their

distance from the earth ; and, as the

currents of air at different degrees of

elevatipn frequently run in opposite

directions, to get into that current

most favourable to the object they

had in view. Iu calms, they made

uSe of oars, by which, however, they

could not advance themselves above

a league in an hour. The writer

seems to think that it would be pos

sible, with such a machine, to recon

noitre the interior of Africa, without

being exposed to any of the evils

which have hitherto proved so fatal

to travellers in that country !

WINTER POOD FOR COWS.

M. Chabert, the director of the

veterinary school of Alfort, had a

number of Cows which yielded 12

gallons of milk every day. In his

publications on the subject, he ob

serves that cows fed in the winter

upon dry substances give less milk

than those which are kept upon a

green diet, and also that their milk

loses much of its quality. He pub

lished the following receipt, by the

use of which his cows afforded him

an equal quantity and quality of

milk during the winter as during the

summer,—Take a bushel of pota

toes, break them whilst raw, place

them in a barrel standing up, put

ting in successively a layer of pota

toes and a layer of bran, and a small

quantity ofyeast in the middle of the

mass, which is to be left thus to fer

ment during a whole week, and when

the vinous taste has pervaded the

whole mixture, it is then given to the

cows, who eat it greedily.

DRAINING LAND—LARCH BARK.

Sir,—In your number of 11th of

February last, there is a letter con

taining enquiries on the subject of

draining land, that I should have

thought of sufficient consequence to

attract the attention of some of your

intelligent contributors. Being a

native of the west, where the system,

of draining, there adopted, corres

ponds precisely with that described

by your correspondent, I felt a per

sonal interest m the answers which

might have been expected ; but the

total silence of your work on the

subject, evinces an incapability, (for

I will not impute to your correspon

dents an indifference towards so

important a subject) to afford any

solution to them.

I" the following number for 18th

of February, there are several en

quiries by the same correspondent

regarding the qualities and value

of larch bark. This is a subject of

great and increasing consequence,

both to the possessors of larch plan

tations and the community. Doubt

less many of the contributors to your

useful publication can say something

on it that would be satisfactory to that

writer, to myself, and your readers

in general ; and urging its great

importance as my only apology for

calling the attention of your con

tributors to it,

I am, Sir,

Your's obediently,

Temple, 8lh November, 1826. W.

PRACTICAL PERSPECTIVE.

(Continuedfrom p. Ait.)

To draw the elevation and plan

of a cylinder, first ascertain its po-
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sition ; if its axis be perpendicular 18 ;) but should the am be. pamflrl

to the horizontal line, (as ti:r. 13.) to the horizon, the plan vill lie i

the plan will be a circle, (as fig. 14,) rectangle or square, and the rlova-

and its elevation, if the cylinders can tion a circle, the height of which will

be enclosed in a quadrangular prism, be equal to its diameter, (as A. H.

(fig. 17,) will be a rectangle, (fig. fig. 17.) -• .',.. !:,i',.h ■..<<

13 ;) or if in a cube, a square, (tig.

Fig, 14, Plane.

.

■
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ieyltuder must, ss well as' the

Cylinder itself, be always supposed

transparent, showing', if necessary,

rffl ife Sides, &c. (as represented by

the dotted lines iu fig. 17.) •

Problem 5. ... \

TO PUT A CYMNDEH INTO OBLIQUE

PERSPECTIVE.

Enclose the cylinder in a cube or

quadrangular prism, of which find

the representation by the first or

third problems, and by the fourth,

ti nd the circular cuds,* which, con-

Fig. 15,

m

netted together ' and shaded, • will

flvt the object rejjuiiWLiiT'rf 9ifo «»

Let liirs. 13 and I* be the plan

and elevation of a quadrWicrulnr

prixm, and A G D E, tig. U, MU

oblique representation, and let tiie

upper cirde be found by problem 4 ;

then, to find the lower, the prism

must be supposed transparent, when,

by drawing the dotted lines, A G,

and D F, to their vanishing points,

the lower side will be given, and in

this (as see tig. 15*,) find the dotted

circle, which, joined to the upper one,

will complete the cylinder.

Picture,

^^^.

^zLa^^n'

 

 

Fig. 1C, is the same cylinder view

ed parallel from the same station ; to

this figure refer the dotted lines on

tig. It.

£ have avoided, where it was pos

sible, referring by letters or figures

to all lines before explained, hopiny,

by this means, to render the illus

trations as plain as their limited

size would admit of.

In conical perspective, the cone

must be supposed a cylinder, (as

ligs. 19 and 20,) and enclosed in a

cube or prism, and its representation

found by the same rule* ; when the

circular cuds arc drawn, the apex

will be the centre of the circle op

posite its base, (as A, fig. 19,) and

the cone will be formed by drawing

lines to it from the periphery of the

circle, (as B 0 p, fig. 19.)

As .1 perfect knowledge of these

rules is of material importance, I

• I jay circular, though in perspec

tive they appear elliptic.

shall refer again to them in iny'nex

week's letter,

M. H. S.

[Figs, 10, 17, IS, 19, and 20 will

be given in our next.]

SHIP-Bl'lLDING. \

ReplyofNuah to Investigator.

SIR,—In No. 143 of your valuable

work, a correspondent calling himself

Investigator, lias introduced himself to

the public, assuming the character of

a censor; but he appears to want the

two great requisites, knowledge and ex

perience. He informs us he writes for

the information ot practical men ; I have

read what he has written with attention,

but cannot discover one particle of light

from his pen to guide practical men into

the path of true science. He commences

by calling what 1 have written a tkwnb-

mrj system, and from the objections he

makes to plain mutter of fact, it will

be no Herculean task to prove thai h<>

has neither thumh nor ride. It is easy

to perceive from whom this high-flown
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nothingness" proceeds, and had I not

touched on the fallacy of a certain in

stitution of above 15 years standing,

which, like many other abortions, has

disappointed our best hopes, all my

false principles and thumbing system

might have crossed the Atlantic with

out one objection. Nay, Investigator

would have condesended to' give me

credit for writing to the best of my

judgment. Many remarks on ship

building have appeared in the columns

of the Mechanics' Magazine, some of

which have been very fallacious, yet

they have gone over Europe without

correction from"the pen of this learned

gentleman. Seeing, however, some

thing like truth, free from varnish or

glossary, he is afraid of his craft ; the

profits from the shrine is in danger. In

vestigator shall know that it was not

a mad fit for scribbling that induced me

to write, but a wish to introduce a few

general and useful .remark* on ship

building, in a plain unlettered strain,

to meet the capacity of plain practical

men. In reply to what be calls my

" thumbing system," at another my

"glaring errors," at a third my " spe

cious arguments," and again, my " false

prmciplet," let us see how far those

glaring errors, which are unworthy of

my namesake, agree with a work recent

ly published. It is a treatise on ship

building, by a foreigner, translated into

English by a gentleman at the head of

anaval institution in this country, which

I have just had an opportunity of see

ing. The translator, in his notes on-thc

best method of construction, makes the

following thumbing observation ; (I

crave his pardon, it is the language of

one of his own pupils,) page 2T1.

" Before a construction can be made, it

is necessary to know the cubic feet she

will displace, or their weight in tons."

Noah says she is to carry l-1th or 2-7ths

above her register tonnage. Again,

"It is advantageous to give the projected

ship the required stability with as little

ballast as possible, by reducing the dis

placement of the body under water."

This, Investigator says, can only be

done by a hollow bottom. Noah says,

construct your vessel that she may be

as line under water, forward and aft, as

possible. Page 27a. " Nothing can

enable a constructor to give the most

advantageous breadth, but a careful ob

servation of other ships of known good

qualities ; a straight of brendth extend

ing as far as possible fore and aft, above

and below the load water line is, no

doubt, the most advantageous to >

ship's stability," Noah says, after you

have passed the round of tout bile.-.

you commence your straight in mid

ship, increasing on each line tilt too.

get to your load mark, which should be

nearly straight 2.3rds of her length, for

on this line is required her greatest ca

pacity, &c. Page 275. Similar remark*

are used respecting the best form for the

after body and the easy passage of the

water to the rudder. He says " now

by carrying the greatest transverse sec

tion, (dead flat) something before the

middle, the fore body becomes fuRer

than the after body, which gives a fine

run, which is favourable both to sailing

and effect of the rudder." (In this yon

are wholly left in uncertainty.) Noah

says, the best station for dead flat i»

between S-7ths and 4-9ths from the

foremost perpendicular. Page 281. To

sum up the whole, and leave all to

conjecture, he says, " there is an infi

nite number of ways in which the main

transverse section is drawn according

to the taste and skill ofthe constructor.

And a little further on he throws aside

the trammels of science, and comes to the

following conclusion : " Indeed, it may

be questioned how far such methods

are consistent with that freedom with

which constructors should be able to

draw, and if necessary, to alter and re

touch the different curves in a draught."

I have thus glanced at the analogy be

tween those notes and Noah's direc

tions to construct a ship. They arc

plain remarks, written in a style which

shows that practice apd observation

must vet be the ultimatum in construct

ing of ships. (I would recommend these

notes as worthy of the attention of the

learner; if they were published in a

cheap edition they would add to the

general stock of knowledge.) Will ths

translator permit me to observe, that

he teaches his pupils to establish every

thing on li\ed principles, and tolerates

them in reprobating plain practical me

thods, let him be careful that bis hois >

is not divided against himself ; for he

candidly acknowledges throughout the

whole of his notes, that the principal

point in constructing is, that the judg

ment must be exercised ; that erety

thing must give way to practice, and the

known qualifications of other ships.

and those ships constructed by men

whom his pupils would set at naught.

I have reviewed my former observati

ons and can see nothing to correct ; they

are plain practical facts, written before

I saw those notes, to which 1 would re

fer for their correctness. Your limits

will Dot permit me to comment on the

high-flown language of Investigator.
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but lie shall find, if he enters further pa

the.subject, (which by the by he has

promised to do,) that I scorn not the

Sammels of true science. My wish is,

i.u mu n professing themselves ship-

w rights, would first be practical, by

which means they would be divested of

that littleness of pride, which causes

those just fledged from an academy to

look with scorn on their superiors in

usefuljkno.i lodge, for this only reason,

that they are operatives. I introduced

myself to you, Mr. Editor, by answer

ing a few plain questions, put by Philo-

Naut, ana 1 enlarged on the abilities

and correctness of those men who

built by eye. I come nowjto answer

Investigator's theory. lie laughs at my

observations on the present method of

casting tonnage, by [stating that the

depth is altogether neglected, (when

prejudice preponderates some men do

not mind a small slip of the tongue,)

it hieing welt kuown that half the

breadth, whatever it may be, is the pre

scribed depth, that is, if a vessel, from

tiie aft part of the keel to the perpen

dicular of the stem is 100 feet, her

breadth 30 feel , the depth for tonnage

would be 11 feet in the hold, her regis

ter tonnage 392 52-9-1 tons. What I

contended for was, that by constructing

the vessel with care and attention on

those principles, keeping in view that

her real burthen was to be her register

tonnage only, then we should have per

fect models with every qualification,

and shipwreck would belittle known,

iVc. I reprobated with Investigator the

present disgraceful method jof building

merchant vessels, lie must be a fresh

water sailor, indeed, whose last resort

in a gale of wind is to batten down the

hatches .and trust to the mercy of the

pitiless storm. Investigator disap

prove* of the term " a vessel coming

Tound in stays on a pivot," which he re-

tines by calling it, arcs passing through

the centre of gravity. Permit me to

draw a simile of the action of a vessel

in stays by that plain mechanical

method of making an oval with two

pegs and a line, that is, the centre of

action passes from forward to aft

through the centre of gravity till it

rests at the extremity of the keel ; the

vessel is then about on the opposite

tack. Noah practically knows the dif

ference between winging the ballast and

placing it level with the line of floata

tion. The first is to ease the rolling of

the ship occasioned by the ballast being

necessarily placed too low down ; the

latter to give luo vessel all lite stability

possible, to enable her to cany a greater

press of canvas, which Investigator

says will aot. require much theory or

argument to refute. But instead of

giving either the theory or argument,

he goes on to establish the fact by say

ing, " I agree with Noah that row-

boats, gigs, and galleys, lose nothing of

their stability ;" (by having 4-Sths of

their ballast above the line of floatation,)

to obviate which, he says, " they are

peculiarly constructed." Now the fact

is well known, that of all floating bodies

those row-boats, gigs, and galleys, hare

the least qualifications for such a con

trast. Investigator would confer a great

er benefit on science by communicating

those peculiar qualifications, than he

ever will by his futile remarks on plain

matter of fact, because they ore not

written in an unknown tongue. Again,

he has looked, it seems, with admirer

tion on our old three deckers with four

tiers of guns, but he doubts if they

would be the stillest anil best sea-boats

in the world, but for the effect of many

hundred tons of iron, water, &c. stowed

as low as possible. Does Investigator

know that in those ships the height out

of the water is much greater than that im

mersed ; that the weight in ammunition

and stores above the water, independent

of the ship's own weight, exceed* eight

hundred tana, the centre of gravity of

which is more than tixteen feet above the

lineofjloalalion .' From these facts can

any practical man doubt for a moment

that the best place for the ballast is on

a level with the ship's immersion !

1 proceed to Investigator's remarks

on what he calls a fundamental error,—•

an assertion unsupported by theory or

practice,—that all vessels which leas

forward require their masts well aft. I

know the reverse is a dogma laid down

at the academy, but it does not follow

that it is a matter of fact. I should

pause before I acted on such a princi

ple, seeing how many times the mast

of the Orestes was removed during her

trial with the Champion. Neither

is it a fact that in sharp vessels the

main direction of the water is forward ;

for sharp-bowed vessels, if well pro

portioned, scarce ever ship a sea over

the bow, but in general take in the

water a little before midship section,

(if the mast is in the proper station.) It

is full bowed vessels that always

bury themselves forward where the main

direction of the water acts. What says

practice if a vessel is sharp forward ?

Is it not necessary to carry the mast

well aft .that it may receive that due
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support necessary to prevent her vio-

!*et>t pitching in a sea and, under* tail,

qualify her working to windward ? It
■will be recollected that tlic observations

I made were on cutters, but they will

hold good as to all vessels. What gives

all those superior qualities in sailing to

the Pearl, Sabrina, Iris, and many other

yatchs, but their masts steeped near the

middle of the keel ? These are all very

sharp vessels forward. Let Investiga

tor go over to the Isle of Wight, and

View tlie vessels belonging to the Yacht

club. He will soon learn tliat practice

is against him as to the station of the

mast and main direction of the water.

He will be informed that the dryest

place in those sharp vessels is before

the mast. I could, if yonr limits would al

low, prove, in more than fifty instances,

' that by removing the mast forward in

lull-bowed vessels, they have answered

every expectation, when before they

*w*re barely manageable. If Investi

gator's theory holds good, that full-

'bowed vessels require their masts aft,

and the reverse if sharp, how is it that

all the Irish lockers which have all

Very full bows will not sail without

their masts being steeped within a few

feet of the keel of the stem, with con

siderable rake forward ?

Investigator may know by theory,

' that form of body of least resistance on

a sheet of water; he may, as far as

IfOoks have taught him, be able to de-

■ 'fine the centres of gravity, meta, and

displacement ; he may, by information,

' know the action or pressure of the

;; wind on a piece of canvass of a given

; size, and many other things, useful, no

: doubt, if subservient to practice. But

' the truth is, the little he has been

taught, has given him a degree of self-

'importance, which causes him to look

with indifference, if not with scorn, on

the well-informed practical, but hunv-

We, operative, who could give him in

one hour more useful information than

he could procure in one year at the

academy. For instance, let me ask

Investigator, where is the centre of gra

vity, the melaccntre, and centre of dis

placement, in those vessels whose

draught of water aft is as 12 is to 6 (in

some instances more), and in what pro

portion do they alter their position,

from her swimming upright, and dif

ferent degrees of heeling under can

vass ! 'Will he account for their qua

lifications when they produce from

their set by the stern, a nominal trans

verse section, 2-Hds from the stem,

without a particle of ballast on the

fore-side of the mast ? Practice daily

proves that the further aft you, can

carry this nominal transverse section,

the faster the vessel will sail. This is

a problem wherein the modem theory

feels her impotency, and must remain

silent.

1 now come to the most useful part

of the controversy, that of modelling.

Let not the young practitioner be dis

couraged at Investigator's talk of week*

and hours. Modelling is the perfection

of the art; without a knowledge of

modelling, theory will ever be imperfect.

By blocking your drawing, and cutting

it in sections and parts, you are enabled

to see the good and bad qualities tbe

vessel you are about to construct will

possess. It is here you can make the

necessary alterations, both in the wood

and on the paper, till it becomes per

fect. The young beginner, by model

ling, adds to his theory practice of the

best kind. Every part of a ship be

comes familiar, through which he is

enabled to define to his advantage and

improvement. If the question rested

as to time, it would be nothing when

placed in the scale of advantage. You

have your vessel in miniature, all her

parts are presented at one view, tbe

form of the body becomes familiar, and

you get through your conversions with

ease ; I cannot for a moment give place

to Investigator, that it takes up more

time after a little practice. Could I

descend to a cliallenge with all the ad

vantage Investigator possesses, I would

produce in less time a drawing aril

model, with every calculation of cen

tres, displacement, and tonnage, the mast

correctly placed, of any given-siie

merchant snip he would name.

Permit me, as a practical man, to give

a word of advice to Investigator. First,

take nothing on trust, prove your pre

sent theory by practice, get a qualified

person to instruct you in the art of mo

delling; you will soon find it turn to ac

count, by proving your theory ; you

would get just views of the art of

ship-building, and it would always be to

you a source of amusement and infor

mation j if self importance should

cause you to spurn this humble advice.

I shall be happy to learn tliat some of

your leaders have derived some useful

information from this controversy.

I remain, Sir,

YouT very humble Servant,

> ■■ t i ■ • . .. , • Noau.

[Our correspondent has ontttted in

liis manusciipt to denote, by tnewual

■■i'l.:i • ' ■;i..Jj.,,/.i» 'In iuo./.'I in
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Hqnotatiori 'marks, the different passages

lie has quoted from the treatise, which

'Is the subject of his criticism ; and, as

v we have not tliat treatise before us, the

marks have been supplied as the sense

seemed to point out. It is possible,

• therefore, that there may bo some in-

accuracies in this respect.—Ed.]

: ARTIFICIAL MOTHRR-OF-PEARL.

' ' vjgir>—In reply to the enquiry of a

correspondent in y3ftir last number, I

i beg to state that that elegant pre

paration, Japanese cement or_ rice

paste, is made by intimately mixing

fine rice-flour with cold water, and

■then gently boiling it. _ This paste

admits of the most unlimited appli

cation ; and whether we consider its

great strength, or neatness^ of ap

pearance, for fancy articles it is un

rivalled. This composition, made

about the consistence of plastic clay,

(by diminishing the original quantity

! of water,) may be formed into vases,

basso-relievos, busts, &c. &c. which,

when dry, admit of a high polish,

i and possess great durability. Great

■ quantities of grotesque figures are

' continually imported into this coun-

, try front China, made of the above

' composition ; some of which are

while like fine marble or alabaster,

', others are tinged of a deep brown,

' and their composition is a riddle of

j'dM» *tnall difficulty to those who are

unacquainted with this application

of its basis. The Japanese are very

skilful in this manufacture, and they

make quadrille fish of tits substance

so nearly refmbling mother-of-

1 pearl, that the officers of our India-

' Hien are frequently duped in this

"traffic by the cunning natives. Most

J"of the mother-of-pearl, however, is

'„, inojiufiictured from the shell, but the

process is a secret to,

Your's, respectfully,

W. B. Jun.

10, George Yard, Lombard Street,

I.' Nov. SOtb, 1896.

such arguments a» have either not

been anticipated by its principal ad

vocate, T. M.B., or furnish per

tinent illustrations of those afi-

vanced by hiift.—We also insert a

letter from an auxiliary, on the other

side of the question, which may help

to keep the ludgment of our readers

suspended in the balance till the

principal combatants again make

their appearance on the stage. The

question is one well worthy of tUe

most full and deliberate discussion.

( Extract.)

Sir,—The objections of Aurum to

gratuitous lecturing are, in fact, objec

tions to the encouragement of latent

and rising talent. Would he consider

the committee justified if they were Jo

lure a person to deliver lectures, with

out being sufficiently acquainted wiili

bis ability ? And yet how many per

sons, admirably qualified to become

lecturers, may never bave had an op

portunity of evincing their qualifica

tions! Might not the committee, in

refusing such a man permission to dp

liver a course of lectures gratuitously,

be driving from them one who might

rise to equal even Sir Isaac Newton? And

would not an institution, taking such an

individual by the hand, be sure for ever

after to enjoy his countenance and sup

port? The answers to these questions

may easily be anticipated. It is, be

sides, a well-known and acknowledged

fact, that those persons who have risen

to the height of their ambition, will

certainly give rather lame essays than

pleasing lectures; whereas, we find

those expiring to fame, deliver their

lectures with the greatest enthusiasm.

I may here quote, as an appropriate ex

ample, that able lecturer, on Astronomy,

Mr. Wallis. Can any one. moreover,

suppose that a young and able lecturer,,

offering his services gratuitously, does

not consider the popularity which he

gains a sufficient recompense for all

his toil ? . • •

Your's, &c.

R. W. D.

f Albany Road, Nov. 18, 1826. „ .

LONDON MECHANICS' INSTITUTION.

II ' "'GRATUITOUS lecturing.

„ (, JVgreeabty to Hie promise made in

!,,«jur!testr we now, extract from the

other letters which we have received

in favour of gratuitous lecturing,

{Extract.)

Sir,—Anrum says that why he is

opposed to the plan of gratuitous lec

turing, is because w it is diametrically

opposite to the principles on which

mechanics' institutions are formed."

Now here he is mistaken, for it is one

of the rules of the London Mechanics'



494 LOXDOM MECHANICS' iNSlTnJTIOtf—GRATUITOUS IBCTPRIVC.

Institution, which is the first of nil the

institutions for mechanics, that any

person giving ten gratuitous lectures,

shall be an honorary member for life.

Aurum further says, " if, having the

means to pay for our instruction, we

receive it gratuitously merely that

those means may be applied to some

other more showy, but infinitely

less useful purpose ; for instance, the

building of a lecturing theatre; we put

ourselves upon a level with those dis

honest persons who, to cut a fine ap

pearance, keep a carriage and handsome

establishment, run themselves into

debt with butchers and bakers, tailors

and shoemakers." In answer to this,

I would say that the theatre is not less

useful than the lecture* ; for what would

be the use of the lectures unless there

were room for as many members as at

tended ? There would be nothing but

discontent and mischief; and what

with the crammed and miserable stale

in which the members must be, if in a

too small place, and the disturbances

hence arising, the lectures would not

be half heard, or if they were, the

whole would be heard so confusedly

that but little benefit would be derived

therefrom. I feel persuaded, therefore,

that it would turn out 7nore economical

in I lie end to have a theatre than not ;

and besides, the persons with whom we

run in debt, know the liability they

incur by allowing us so to do; but if

they are not paid,* the fault is their

own. We, therefore, are not like

" those dishonest jxixons."

I will now answer the plain question

proposed by Aurum to any defender of

the system of gratuitous lecturing—

" why should we receive lectures gra

tis, which we have the means of paying

for?" Because by so doingwe not only

please ourselves, but others, and also

have the money for other equally use

ful purposes, (lor instance, paying the

masters employed in teaching the arts

and sciences, buying books, &c. &c.)

One object of my writing is to da-

fend the conduct of the committee of

the London Mechanics' Institution

from the charge of ill-management,

as a proof of which, Aurum says," he

need only refer to the very inferior

kind of lecturing which now is and

has been for some lime past carried on

• It is almost impossible, however,

but that they should be, there being so

many liable for the debts incurred, by

the institution.

there." tf ftr. Birkbeck's, and

other eminently clever lecturers* lec

tures are inferior, then he is in tfxs_

right; but it is evident to any person

that is capable of judging between

good and bad, that the lectures which

now are and for some time past have'

been delivered at the London Mecha

nics' Institution, (excepting only Mr.

Green's,) are not, neither were they

inferior, nor even approaching to in

ferior. As to the decrease in the at

tendance of members, of which Au

rum speaks, there is no such thing,

saving only the few evenings on which

Mr. G. lectured.

The whole matter of Aurum's letter

centres in this point—do the mechanics,

by having gratuitous lecturing, surren

der their independence ? Tor my part,

I decidedly think that they do not.

That you will keep open your Co.

lumns to all parties and be influenced

by none, (which I have little doubt you

will,) is the sincere wish of your obe

dient humble servant,

David IIonos.

Sin,—To prove that the members of

the Mechanics' Institution can shew

their disapprobation of poor lectures,

with propriety or with a good grace,

which Aurum says they cannot do, I

would point him to Mr. Green's lectures

on architecture, in which case they

shewed their disapprobation, by not

attending, and by withholding the usual

applause which is given every p

lecturer, whether he lectures gratui-

touslv or ungtatuitouslv.

Yebitas.

Sir,—The attack which " Aurum"

has made on gratuitous lecturing hav

ing drawn such a crowd of assailants

upon him, I hope you will permit one

who owns with pride Aurum for his

chieftain, and who is, by right of birth,

as well as (with due humility be it

spoken) by weight of talent, second

only, in station to his excellency, to

break a lance in his behalf. I cannot

say. Sir, that either Aurum or myself

are ili.iinleresleil champions in the affair;

for it is certain that if we gain the day,

the members of mechanics' institutions

will never after be able to do without

us.— I can promise tliis. ho\vevervthat

you will find us not onlv men of m

but such absolute salamanders, that

the hottest fire of our opponents shall

neither hurt nor consnme ns. 1 flatter

myself, also, that should victory crowu

our ettorts, no person will be ublo to
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say of u» (whatever else they may any,)

that we were beholden in the least

either to a brazen face or a leaden pale-

—I confess that J (the Pro-Generalis

simo) am rather a light fellow, and pos

sess even less gravity than many mercu

rial folks, whose spirits rise and fall

with every change of the weather ; but

I feel sustained by the reflection, that

any deficiency of mine in this respect

will be more than made amends for by

my illustrious chieftain, who (exagge

ration apart,) has more weight in the

world than all the rest of the people

in it. In short, Sir, we are two sterling

fellows, and nothing less.

But to drop metaphor, and come to

the simple matter in liand—I must bog

your readers to recollect, the plain is

sue to which the question was brought

by Auium's letter. "LetT.M.B. or any

other defender of the system, answer

this plain question.— /( hy thould we

receive lectures gratis, which we have the

means ofpayingfor .'"—p. 463. Now, to

this plain question, I can find no an

swer whatever, in T. M. B.'s last epis

tle. He talks in a very high-sounding

strain, of the injustice of saying that

the London Mechanics' Institution has

been injured by the gratuitous system,

and of the excellence of the lectures

which have been delivered there j but

not a whisper dees he breathe as to the

justice or expediency of the mechanics

of London (who arc abler, perhaps, to

pay for value received, than any other

mechanics in the kingdom,) enjoying

such prime lectures for nothing. It is

evident, however, that the excellence of

gratuitous instruction furnishes of itself

no reason for accepting it gratuitously;

but that, on the contrary, it makes the

shame of those who receive it, unne

cessarily, onlv so' much the greater.

The instruction given at a charity

school may be or the first order, and

yet a father be greatly to blame who,

possessing the means of giving his child

an independent education, should send

him to share the portion of the father

less and destitute.

" Aurum," it is true, stated it to be

one of the evil consequences of gra

tuitous lecturing, that it obliged the

members of Mechanics' Institutions

" to put up with lectures of an inferior

description;" and he particularly re

ferred to the " inferior kind of lectur

ing which now, and for some time past,"

has been witnessed at the London Me

chanics' Institution, as an example of

his position. But though we were

to allow that T. M. B. had shewn this

charge against the London Mechanics*

Institution to be unfounded, what would

be gained to his side of the question

by the admission ? Would it follow

that because the particular example

cited is erroneous, the position which

it was intended to illustrate is erro

neous also ? Would it be less true than

before, in a general sense, that persons

going with money in their hands into

the market of talent, (as into other

markets,) must command a far readier

and a better supply, than such as go a

begging for mere charity's soke ?

Let us see, however, whether it be real

ly the case, that the London mechanics

liftve suffered nothing by the gratuitous

system pursued at their institution.—

T. M. B. says, that the lecturers have

been Dr. Birkbeck, Mr. Hodgkin, Mr.

Cooper, Mr. llogg, (Ogg I presume,)

Mr. Preston, and "Mr. Green, and that

" the names of the gentlemen, are a

sufficient guarantee for the kind of lec

tures which might be expected from

men who stand so deservedly high in

the scientific world." Now, without

meaning any offence to these gentlemen,

I must be allowed to say of them all,

(with the exception perhaps of Dr.

Birkbeck,) that their " high " station

in the scientific world, is a matter of

news to me,'and I should suppose not

less so to themselves. Be their talents

and acquirements what they may, they

have certainly still the steeps of science

to climb. Be their hopes of renown

what they may, it is certain that as yet,

their names alone do nor furnish " a

sufficient guarantee" that their lectures

have been all that might have been

desired. Aurum says they have been

of an " inferior kind ;" T. M. B. de

nies that they have. Assertion for as

sertion, the one as much entitled (to

say the least,) to respect as the other.

1 think the question is one which had

better be discussed, without any refer

ence to individuals at all ; for though

lecturers may be eminent, it does not

exactly follow that they must deliver

only the most suitable lectures. Sir

Walter Scott shall lecture to mechanics

on Heraldry, Mr. Campbell on the

Greek Tragedy, Mr. Brougham on

Chancery Abuses, Mr. Spurzheim on

Noodleology ; and yet, celebrated as

the names of these gentlemen arc, and

unquestionable their peculiar fitness

for the subjects assigned to them, there

shall be nothing in their respective

courses of instruction, of the least use

to their hearers.

The gratuitous practice, besides, of
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feels thp character . of, Uib,- lectures de

livered, in a way with which names

have nothing to do. Where lecturers

are employed as tliey happen to offer

themselves, there can, of course, be no

thing like a regular and consecutive

plan of instruction pursued. The mana

gers cannot say to themselves for ex

ample,—" It is proper that the mem

bers should be taught arithmetic and

geometry, before they are introduced

into the higher departments of mecha

nics and astronomy, and therefore we

shall first of all, get them good instruc

tors in these elementary branches."

No.—Each branch of knowledge must

be taught just in the order that a lec

turer for it happens to turn up; and

members may be qualified or not qua

lified, just as chance may determine, to

understand and profit by the sort of lec

tures delivered to them. Matters only

fit for the comprehension of minds the

most intelligent and well prepared, and

matters adapted to the meanest capaci

ties—subjects appropriate and subjects

outre—things trivial and things unim

portant, come all jumbled together in

the strangest sort of sequence and juxta

position. Now it is of the heavens,

and now of coal-pits—now of the lon

gitude, and now of short-hand—now of

two and two, and now of the national

debt—now of the Newtonian system,

and now of the Scotch and Quaker rag-

system ; that the members are lectured

to, and all within less than the short

apace of a lunar month. What is this,

jn fact, but a pretty exact description

pf the sort of lecturing which has been

exhibited at the London Mechanics'

Institution? And who can seriously

deny that, viewed in this light, the gra

tuitous system has been productive of

great and serious injury to its mem

bers ?

Add to this vital objection, to the

gratuitous practice—an objection which

alone should banish it from every

system of management—the other strong

objections which have been brought

against it; and it must seem a wonder

that any person, (far less one possessed

of the good sense and good feeling

which T. M. B. usually displays,)

should be found to stand forth its ad

vocate. The length to which 1 have

already gone, warns me to confine my

self at present, to a mere recapitulation

of these objections; but should T.M.fi.

and his adherents still persist in their

heresy, I shall perhaps trouble you

again on the subject.

t First, then, the gratuitous practice is,

(Us I have just shown,) productive- r.f i

system of instruction unmethodical,

irregular, and imperfect. f iTI .oil

Second, It is a mean and a truculent

practice, to solicit and accept services

for nothing, which you are able, and

which it would be well worth your

while, to pay for.

And third, It is an unjust practice ;

for though the members of the London

Mechanics' Institution pay nothing, (I

speak generally,) for their lectures, it is

not because they do not make as large

tii inly payments, as the member* «f

the Glasgow or any other institution,

who pay for every thing, but because

they choose to apply the money which

they injudiciously, meanly, and unjust

ly, withhold from their lecturers, to

other purposes.

I am, Sir,

Your most obedient servant,

Argbx*.

NOTICES

TO CORRESPONDENTS.

Mr. Saul's design shall hatre an eatly

place.

The patentee of the revolving masts,

has omitted to send us a particular

description of his drawings.

Communications received from rTJTT."

- J. 8—W. H W.—M. K.—A York

shire Miller—A. Z.—rules in addition

from II. S.—H. O.S. H.—A. M. C—

J. P.—A Juvenile Philosopher—H. H.

—Clyde — Amicus — Mr. Moss—G.—

Galvanus—Alpha Beta.

Some " friends at Chelmsford" are

in want of a good set of electrical ap

paratus ; and not being willing to go to

the expense of purchasing it new, they

want to obtain it second-hand. Any

person desirous of disposing of such

apparatus, may direct to A. Z. Chelms

ford.

Communications (post paid) to be addreued la

the Editor, at the Publishers', KNIGHT and

LACEY, '..', Paternoster Row, London.

Printed by D. Sidney, Northumberland Street,

Strand.
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" Tl»e soul that see* Him, or receives sublim'd

New faculties, or learns at least t' employ

More worthily the powers she own'd before.

Discerns mail things, what, with stupid gaze

Of ignorance, till then she overlooked,

Arayof heavenly light, gilJingall form* . tna

Terrestrial, in the vast and the minute;

The unambiguous footsteps of the Cod,

Who gives its lustre to an insect's wing,

And wheels his throne upon the rolling worlds."—Cowper.
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inn n-vA\i:ti WIND- call it a Horizontal Drnm-Vaned

•.in. i.. Windmill.

A B, and C D, fig. I, represent a

Sir,— I am at a loss what name to front view of four wind drums ; on

give to the inclosed sketch; however, the ,middle of the shafts, at L L,

for the sake of distinction, I shall two tootli wheels unite their power.

 



HORIZONTAL DRtfM-VANED WIND-MILL. 4*>

i ^jjflje bevH wheel in tlic lower shaft

works into the crown wheel on the

vertical shaft, A, . which passes

through the fixed roof, at F, to con-

, vey motion to the working appara-

" 7ti»s in the mills. Upon this shaft,

at F, is a running' bow, to prevent

wet entering the mill. At H is a

hatchway, to ascend outside the roof.

The flyers, at I, arc supported by

two metal bridges, fig. 3, which are

 

bolted down upon the two head-

stocks, K K, of the upper drum

shaft. The frame work, E E,

which supports the wind drums, is

screwed down upon the moving part,

which is constructed the same as

other turret-built mills which are

wrought into wind by flyers. Fig.

2, is an end view of the drum vanes ;

the diameter of each is ten feet,

which will admit the breadth of the

vanes, on each drum, to be four feet ;

their length may be extended at

pleasure, by making provision in the

building, &c. The vanes are curved

that they may quit the wind back

wards with more ease by their cen

trifugal force ; at M M, the vanes

are screened from the wind. The

space from N to N, in front of the

mill drums, contains an opening, the

partitions of which are so adjusted,

as to direct the wind to strike square

upon the vane. These partitions I

shall call the directors. In front of

and close against these directors, are

the blinds, o o, (see fig. 4.) which are

opened or shut by the motion of the

rack, p p, whose teeth lath into small

pinions fixed upon the axis of the

blind ; the rack being moved by the

motion of the governor. The rack

and blinds in the drawing are placed

alongside each other, I could not shew

them connected.

One half of the blinds at o o, shut

upwards, and the other half shut

downwards. This requires t he rack

to be toothed half way on one side,

and the other half on the contrary

 

2k 2



coo HORIZONTAL DttBM-VAJiKD

side, which opens the Minds pa

rallel with the directors, and facili

tates the entrance o fthe wind. The

intent of the directors is, that whe

ther the blinds arc more or less

opened by the regulating motion of

the governor, the wind may conti

nue to strike upon the vanes in lite

game direction.

AtQ Q, fig. 2, is the intercepting

part curved to the periphery of both

drum vanes, which prevents the wind

escaping the passing vanes, R R,

till the succeeding ones come in con

tact ; thus obtaining its whole fores

on the wind drum. Without tins

precaution the wind would escape in

a current stream betwixt the vanes

as they were approacltiog to and

 

i

receding from each other, in their

revolutions.

Fig. 4, represents the blinds

shut, which are to open and set the

mill a going. The chain, </, which

coils round the pully, b, mustbepuUed

down, and the weight, G, (see fig. 5)

hung thereon. To prevent its re

turn, the chain, it, at the same time,

will be coiled round the axis of the

pully, 4, and the weight, f, raised

up, which slackens the chain, e,

connected with the rack, p. The

governor balls, that were kept ele

vated by the weight, /, (see fi£. 4.)

will now descend and raise the rack,

;», (see fig. 5.) and open the blinds

to give free ingress to the wind.

The rack now remains under the re

gulating motion of the governor,

to admit or shut off the wind, as

occasion may require. At o ot are

represented the flyers and geeriny

apparatus, to work the drum vanes

into wind.
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' of opinion, that horizontal

mills, with one mill drum only, la-

boar under great disadvantages. In

the first place, a broad vane is useless ;

the drum being- cased round with

blinds, they are all opened to the

snnie angle to admit the wind, and it

cannot be directed to cover the sur

face of a broad vane, as the wind

will be continually screened from a

great part next the drum by each suc

ceeding vane. Secondly, a great

part of the force of the wind will be

lost, by being exerted against the

blinds while passing round with the

vanes. Thirdly, the want of a ready

egress for the wind backwards, will

greatly retard the speed, and dimi

nish the power of the third drum.

But, by causing the wind to pass

betwixt two drums, its whole force

is confined to act upon the vanes,

which may beof any desired breadth,

and, at the same time, accommodated

with a ready passage for the wind to

escape backwards.

And I am bold to assert, that a

mill, erected upon this principle,

would be able to compete with any

vertical sailed wind-mill in the king

dom ; allowing the drum vanes an

advantage in their area, equal to the

extra leverage of the others.

I am, Sir,

Your humble Servant,

A YORKSHIRE MILLER.

Barniley.

DOCTRINE OF PROPORTION, OR

RULE OF THRKB.

Si proportionis doctrinam e Matheai

absluleris, niliil fere prfficlaruiu aut

eeregium relinques.

Whnlon't Taeqitet's Euclid.

Sir,—The observation of the above

learned author, upholds the doctrine

of proportion as a subject of no in

considerable consequence ; and that,

as a part of the mathematics, it is

not a mere constituent, but forms the

basis or substructure of the whole.

Its importance in arithmetical, as

well as mathematical science, is

equally obvious: it is incarcerated in

the reckonings of every petty trades

man ; aiid, even in Uie inductive

drudgery of the youny tyro's first at

tempt at calculation, are its theo-

remtc properties unconsciously sub

mitted to his crude demonstration.

The consideration which your pre

sent correspondent wishes to propose

to the attention of your readers is,

the doctrine of proportion so far only

as may be connected with what is

commonly termed the rule of three.

This rule is now elucidated by two

different methods, both, perhaps,

supported by good authorities. I

allude to the arrangement of the

terms, consisting of four propor

tionals.

The bias to tread an old beaten,

track, disinclines all, in a great de

gree, to explore an unknown though

less circuitous route ; and the enter

prising discoverer may find the

world quick to admit hig theory, but

slow to observe his practice. Whe

ther to this prevailing fatuity may

be ascribed the writer's adTicrcnce

to the old method of treating the

above rule, your readers ina? judge

and reply. Though certainly, on

the other hand, the fatuity is rever

sed, by its advocates travelling the

road blindfolded, knowing perhaps

whithfr, but uninformed wherefore ;

for the tenacity with which the theo

ry of the new-fangled method of the

modern authors has been withheld,

is like a navigator describing' some

newly-discovered course across the

trackless seas, without informing us

in what latitude and longitude to

sail.

The old classification or arrange

ment of the terms in this rule is, to

place the first like the third, and

the second to be like the fourth ;

that is, in the same denomination of

the same kind. The new classifica

tion or arrangement is, to place the

Jirst like the second, and the third

to be like the fourth.

The propriety of the original me

thod, has been decidedly sanctioned

by mathematicians of the first emi

nence ; and, if in advocating' it I

should be found in error, I shall sus

tain no greater dishonour, than that

of being classed with the distinguish

ed names of Walkingame, Vysr,

Million, Bonnyc.astle, Keith, Joyce,

aud other no less respectable an
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thors. Should it appear that an^ of

these authorities in the later editions

of their works, have adopted a new

method, thev have, doubtless, offer

ed reasons far such as satisfactory

as those which they advanced in sup

port of their former plan.*

In the following investigation, a

direct mathematical demonstration

of the doctrine of proportion, is not

intended i a course of reasoning is

pursued applicable to the ordinary

enquiries of arithmetical calculation :

valuing goods, estimating quantities,

&C. &c.

Hence, by the original method,

the stating of the following question

will stand thus :—

Question. If lib. of tea costs Ss.

what will 2lb. cost at the same rate ?

As lib. :8s. :: 2lb.:16s.

By the new method:—

As lib. ; 21b. : : 8s. : 16s.

» lam aware, thai one of the above-

mentioned authors has, in his subse

quent editions, departed from his for

mer plan of stating this rule. To shew

how strongly the original plan of this

tuIc is fixed upon the mind, this sama

author, and in the same edition which

contains his proposed amendment of,

the rule of three, has inserted a note

under, the head of exchange, in which

he directs foreign money to be pat in

the first place, and the same in the

third; sterling money to be put in the

second place, and the same will be in

the fbvrth. His words arei—" Any

kind of foreign money is reduced to

English, by saying, As the given rate of

exchange is to 11. sterling, so is any

given sura foreign, to the sterling

soa$ht; and sterling money is reduced

to foreign by reversing the operation."'

However, tic staling of the two follow

ing examples stands according to tbc

new method, while the rule is rather

inaptly given for the old. Another no

less manifest contradiction in the same

author's work, may be found under the

rule of partnership, whore he uot only

gives his rule in direct opposition to

his new doctrine, but immediately con

firms (be variance by an example, in

which lie lias unwittingly placed oxen

in the first and third places, and money

in the second and fiwrlh. Thus it is

evident, that long established usage

only, ran render theory and practice

uniform, where the former is donhlral.

— See the Scholar's Guide to Arithmetic,

edition IB.

A celebrated author ana mailo.

matician, of considerable eminence,,,,

in treating upon this rule by the finsj ,

of the above methods, observes:—

" It is founded on this obvious prior .

ciplc, that the magnitude or quantity

of any effect, varies constantly in

proportion to the varying part of the

cause ; thus the quantity of 500dpi

bought, is in proportion to the ran.

ney laid out ; the space gone out

by a uniform motion, is in propor

tion to the time."

To dispute this evident principle,

that the magnitude or quantity of

any effect varies constantly in,pro*

portion to the varying part of the

cause, would require the most subtile

reasoning. Moreover, the explica

tion of this principle is as obvious as

it is incontrovertible ; namely, that

the quantity of goods bought, is in

proportion to the money laul out. . ,

That this rule is founded upon so

obvious a principle as the above,

will appear by considering the ob

ject of the rule. Hence, in the ex

ample already given, the tea bought

is in proportion to the money laid

out.

Observation 1. Here the object b

to find the cost of a quantity in a

given proportion to its magnitude ;

that is, the cost of a given quantity

in the same proportion to that quan

tity, that a given cost was to a quan

tity before.

Whence the stating:—

As lib. : 8s. : : 21b. : 16s.

Observation 2. Or, fire versa, to,, ,

find the magnitude of a quantity in a

given proportion to its price; that,,.

is, the magnitude of a quautitj.in

the same proportion to its cost, that

a quantity of a given magnitude was

to a cost before.

Whence the stating:—

As Ss. : lib. :: 10s.: 2ib- . ... ,

Observation 3. Here the effect

produced, is in proportion to the va

rying part of the cause ; that is, the

term found, is in a given proportion

to tic varying term, according; to ■ ,

whose magnitude a greater or its*

effect is produced. Which vaxyii

cause is there evidently the

te,i*";' -i. •' »•' • «. ' ^- ,! ".'"■iiv

An objection has b«u urged

against the propriety of stating ques-

X5
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tions in proportion, as given above.

The strongest argument deduced for

this purpose, the following question

will convey. What proportion can

a quantity of tea Dear to a sunt of

money, or a sum of money to a

quantity of tea t

whence the stating :—

As lib. : Sib. :: 8s.': 16s.

Though it is palpable to common

sense, that a quantity of tea cannot

possibly exhibit a rational or relative

proportion in magnitude or bulk to

a magnitude or bulk of money, or

other thing, commodity, &c. of dis

proportionate value, magnitude, or

bulk ; vet the reasoning of a child

will inform him, that the purchase of

the tea is regulated by its weight,

cheap or dear, according to which a

certain ratio was given ; or, in other

words, that the money paid is in pro-

Eortion to the quantity of tea bought,

y a ratio proposed.

(To be continued.)

SIMPLE ELECTRICAL INSTRUMENT,

WITHOUT RUBBERS OR RIBBON.

Sir,—As some of your readers ap

pear to have found difficulty in pre

paring a varnished ribbon for the

pocket electrical apparatus, the fol

lowing account of a simple instru

ment for the same purpose by the

celebrated Cavallo, which renders

the rubbers and ribbon unnecessary,

will, no doubt, prove acceptable, (if

you deem it worthy of a place in

your instructive and useful Maga

zine,) especially as I think it is not

generally known. Take a glass tube,

about eighteen inches in length, and

an inch, or an inch and a half in

diameter. It is immaterial whether

one of its; ends be closed or not.

Coat the inside of it with tin-foil,

from one open extremity of it to

about its middle ; the other part,

which remains uncoated, we shall call

the naked part of the instrument.

Put a cork to the aperture of the

coated end, and let a knobbed wire

pass through the cork, and come in

contact with the coating. The in

strument being thus prepared, hold

it in one hand by the naked part,

and with the other hand, clean and

dry, rub the outside of the coated

part of the tube ; but after every

three or four strokes, remove the

rubbing hand, and touch the knob of

the wire ; in so doing, a little spark

will be drawn from it. By these

means, the coated end of the tube

will gradually acquire a charge, which

may be increased to a considerable

degree. If, then, you touch the out

side of the coated end of the tube

with one hand, and the knob of the

wire with the other hand, you obtain

the shock.

In this instrument, the coated part

of the tube answers the double pur

pose of electrical machine and Ley-

den phial, the naked part being only

a sort of handle to hold the instru

ment by. The friction on the out

side of the tube, accumulates a quan

tity of positive electricity upon it,

anil, by virtue of its sphere of action,

forces out on the inside, a quantity

of electricity also positive. Then,

by taking the spark from the knob,

the inside electricity is removed ;

consequently, the inside remains un

dercharged or negative. By further

rubbing, and taking the spark, the

tube receives a charge.

Instead of a tube, this instrument

may be constructed with a pane of

glass, but it cannot be managed so

easily ; nor, of course, can it be char

ged so high as the tube. A piece of

tin-foil must be pasted in the middle

only of one surface of the pane, leav

ing about 2\ or 3 inches of uncoated

glass all round. This done, hold the

glass by a corner with the coated

side from you, and with the other

hand rub its uncoated side ; and take

the spark from the tin-foil alternate

ly, until you think that the glass may

be sufficiently charged ; then lay the

glass, with its uncoated side flat

upon one open hand, and on touching

the tin-foil with the other, you re

ceive the shock.

With my best wishes for the pros

perity of your entertaining Journal,

I remain.

Your obedient servant,

Qalvanus.

Great Misaeoden,

.:'U|> ':ii!:
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raised at their intersections, the re

mainder would be drawn.

A few brief observations will ex

plain this figure, which, though in ap

pearance complicated, it, in reality,

nothing more than placing1 together

two prisms, of a similar nature to

those in problem 1, and their repre

sentations must be found by problem

3, which it is needless here to re

pent.

The line of elevation is G, H, and

the upper si J is found, as in fig. 12,

by the intersecting of lines K, V, 1,

arad H, V, 2, the arches are semicir

cular, and must be drawn like the

circle in problem 4. The bases of

the interior piers, are shown by the

alines F, V, 1, and D, V, 1, and their

width by their intersecting the per

pendiculars 4 and 6.

. (To be resumed in our next.)

ENGL1

•J

LISH AND FRENCH NAVAL

CHITF.CTTJRE.

Sir,—In the 2nd No. p. 33, of

Dr. Birkbeck's adaptation ofDupin's

Geometry, there is the following

note :

" It would be difficult to find a

more striking example of the utility

of tin- application of the mathemati

cal sciences to the practical arts,

than is to be found in the success of

the French nation in ship-building.

They are not a maritime people.

One of their ambitious sovereigns,

Uowever, resolved to make them so,

and employed men of science to

build ships. He anil the subsequent

sovereigns of France encouragrd

them in ascertaining mathematically

the best forms for ships, and in ap

plying the mathematical sciences to

their construction. The consequence

has been that the French ships, par

ticularly those of the Royal Navy,

are in general equal, if not supe

rior, as toform, to any other skips of

the whole globe. We arc a maritime

people, possessing a more extensive

sea-coast, and more familiar with the

ocean, than any other nation. In the

practical and merely manual part of

building ships, as well as in managing

them, we arc superior to our neigh

bours. That wcin general overtook

and captured the finer-formed vessels

of the French, was in consequence of

the superior skill of our sailors ; but

the superiority of those vessels as to

form was so great that most of the

ships at present in our navy have

been modelled after captured French

ships. Now, this superiority was al

together derived from the plan of

constructing these1 ships on mathe

matical principles."

It would seem, sir, as if nothing

but what is foreign had any charms

for the President of the London Me

chanics' Institution ; and that the

French ship-builders arc to be lauded

beyond those of our own country,

on the same principle that the ma

thematicians of France arc set above

those of England. As regards the

matter of fact, however, Dr. Birk-

beck is as unfortunate in the one

instance as in the other. Some fifty

years ago—down to as late a pe

riod, indeed, as Lord Rodney's vic

tory—a notion did prevail that the

French ships were of a superior de

scription to ours ; people being at a

loss for a better reason to account

for the fact, that a French ship could

always when it chose get away from

one ofours. Subsequent investigation

and experience, however, have

shewn that the fault was not in our

ships, but in our tactics, the " supe

rior skill' for which Dr. Birkbeck is

pleased to give our sailors credit, be

ing an acquirement of comparatively

very recent date. I allude of course

to their skill in war only, and in

chasing particularly. Let any per

son who has a doubt of this being the

fact, read the admirable work on

Naval Tactics of Mr. Clerk, to

whom the English navy is more in

debted than perhaps to any other

man, for those improved modes of

practice (that of cutting the line

among others,) which have procured

for it more triumphs within the last

half century than it could boast of in

all the rest of " the thousand years''

during which it has "braved the

battle and the breeze." Ever since

our mariners have known how to

chase an enemy scientifically, it has

been found, in nine instances out of

ten, that British-built ships are far

quicker sailers than those of France,

or any other country. Whether single
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or in fleets, we hare almost always

been able to overtake the foe, and

compel him to stand to his guns, as

his only chance of safety.

Dr. Uirkbeck says that " most of

the ships at present in our nary

have been modelled after captured

French ships." The Doptor may

rest assured that he has been grossly

misinformed. The English ship

builders have never had, and never

followed, any better models than

their own. The captured French

ships in our navy are not at all re

markable for their sailing qualities ;

generally speaking, I should say

they are rather among the worst

sailers we hare.

But Dr. Birkbeck is not eren con

sistent with himself; for though he

has just told us that it was science

and theory alone which made the

French all at once such capital ship

builders, he has afterwards (p. 62,)

another uote to this effect: "The

reader should perhaps be reminded

that TiiKoitv will not give preci

sion in execution. There can be no

doubt, judging from the admirable

elementary works which have been

published in France and Germany,

both on the sciences and arts, that

the theory of them is, and has long

been, as well if not better known in

those countries than in this." But

" our superiority in manufactures

arises chiefly from the practical skill

of our workmen, &c." Yes, it is the

practical skill of our workmen ; of

our ship-builders and ship-wrights :

which, with but little help from sci

ence, has so long enabled them, and

still enables them, to turn out such

ships as neither Frenchman, nor

Spaniard, nor even American can

excel.

I am, Sir, your's, &c.

Tom Bowling.

GRATUITOUS LECTURING.

Sir,—The very powerful commu

nication of " Argcns," in your last

number, on gratuitous lecturing,

seem* to render any further remarks

from me, (at least for the prcseut,)

almost unnecessary ; but I feel it in

cumbent on me to make a few ob

servations, chiefly by way of expla

nation, on those letters which hare

appeared in reply to my first com

munication mi this subject.

First, theW, Viator, in his intem

perate and unseemly letter, has

proved nothing excepting that his

opinion differs from mine ; and, not

contented with stating this in a mo

derate and becoming manner, he ha*

altogether deserted the question in

order to give vent to his spleen, in

the expression of the grossest per

sonalities ; in doing which, he has

thought proper to impute to me the

unworthiest of motives, to denounce

me as a perfidious friend, who, while

affecting to have at heart the inter

ests of the institution, do my utter

most to injure it, as a forger and ut-

terer of the grossest and tuost deli

berate falsehoods, and an unblushing

calumniator.

I confess, Sir, such language as

this has excited in me no inconsi

derable degree of warmth of feeling,

to which 1 am only restrained from

giving a correspondent expression,

by the saying of the wise man, "An

swer not a fool according to his folly

lest thou be like unto him:" and,

from the conviction that in so doing,

I should only be aiding him in making

your pages rather a vehicle for per

sonal abuse than for deliberate dis

cussion. By way of reply to these

most ungenerous remarks, I can only

say, that I have no more connexion

with the institution than he professes

to have, and that my motives (uf

which I take myself to be a better

judge than any 'tnortal) are wholly

disinterested, so far as personal con

siderations go, having no other aim

than the good of mechanics. And

by way of conclusion to these re

marks, (which however irrelevant to

the question, 1 feel it necessary to

make) I leave him to make applica

tion of the following quotation from

Cowper.

" 'Tis serueless arrogance t' accuse

Another of sinister views,

Our own as much distorted.''

1 now come to those who hate not

wandered quite so much t',,,.,, tb>

question as Viator ; in replying to
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whom I shall be at brief as possible.

First, I will meet R. W. D.'s ques

tion, by agreeing with him, that the

committee would not be justified in

" hiring" a lecturer with whose

ability they were not fully satisfied ;

but, at the same time, their conduct

would he equally unjustifiable if they

were to permit any one to lecture

without knowing him to be everyway

qualified for the office, merely be

cause he offered to do so gratuitous

ly ; and because, possibly, it might

elicit latent talent ; thus sacrificing

the positive instruction of the whole

body of members to the most vague

and paltry considerations! Out upon

such reasoning t

Again, if his other position be

correct, we arc to prefer young " as

pirants" to fame, before lecturers of

tried, sterling, and acknowledged abi

lity, because, forsooth, their delivery

is enthusiastic ; so to do, would be sa

crificing matter to manner with a ven

geance. Besides, it is by no means

such an acknowledged fact, as he as

sumes it to be, that those who have

established their fame, (forgetful it

would seem that those talents the

display of which first acquired them

their tame, must be employed to pre

serve it from falling away) deliver

mere tame essays; to illustrate which

remark, I would ask him whether the

lectures of Birkbeck, Millington,

and Cooper, are tame essays, and

whether Mister Green's are pleasing

lectures f—His quotation of Wallis

is not quite apposite, for, although

he is not a very old man, he is an

old and experienced lecturer, and

his reputation deservedly great.

David Honor must cither be a very

young member, or have paid very

little attention to the proceedings

of the Institution, or have forgotten

himself when he states the law rela

ting to the admission of honoring

members to be one of the principles

on which the Institutiou was founded.

Now, so far from this being the case,

it is, on the contrary, a law of com

paratively recent date, and, indeed,

is such an one( that had those firm,

sound, and manly principles, ou

which the Institution ret out, been

adhered to, and acted upon, would

never have beealho tight of, much less

haveheenpassed. However, amongst

all who have written on the subject,

David is the only one who has

thought proper to put in an answer

to the simple question propounded in

my first letter ; but, I put it to any

one of your readers, whether it is a

satisfactory one- ; is not the first sa

pient reason rather a libel on the mem

bers, viz.—that, " by so doing, they

please themselves." "This is only "a

woman's reason."

The other part of his reason, viz.

that by having gratuitous lectures

they are enabled to buy books, &c.

&c, only goes to show that, in Am

opinion, (he does not shew the/act)

they would not be able to possess

books, &c, if they paid their lec

turers ; but docs not give even the

shadow of a good and sufficient ar

gument in favour of the "justice or

the expediency" of receiving gratuU

tous lectures.

Next comes Veritas, who only

states that the members have shewn

their disapprobation of Mr. Green's

lectures ; but, I must say, and will

maintain, that such disapprobation

must come from them with a very

bad grace indeed, inasmuch, as in so

doing, they committed an action

which to a proverb is an ungracious

one, and, therefore, ought not to be

done, viz.—looking a gift horse in the

mouth ; (this latter is a hackneyed

phrase, but when a better is found it

shall be dismissed.)—And I can easily

imagine Mr. Green's cogitations on

the occasion, to have been something

like the following in sentiment, if not

in words, " Here I have been mak

ing these people a present of a course

of valuable lectures on architecture ;

and the only thanks I get is disap

probation ; if I had been paid for

them, it would have been different,

but, to say the least, it is very un

gracious behaviour."

In conclusiou, I have only to ex

press the pleasure which the appear

ance of Argens' letter gave me ; for,

as appearances then were, I stood a

chance of being overwhelmed with

numbers ; and further, how cordially

I agree with him in his three propo

sitions, which bring the question into

a small circle, from which, I trust,

no disputaut will, for the future,
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wander. I yield, with pleasure, my

rank in. the debate to Argens, (to

whom I feci myself superior only in

name) under whose auspices, I will,

to the extent of my limited ability,

maintain his propositions.

I am, Sir,

Your most obedient Servant,

Aurum.

PAINTER8 COLIC.

The colic known by this name,

and which is produced by the ab

sorption of the white lead mixed with

paint, and sometimes with wines and

spirits, has hitherto been generally

treated by vomits, aperients, and

opiates. Dr. Palais, a French phy

sician, has published a treatise, in

which he shews, that the application

of leeches to the abdomen, and the

exhibition of soothing- medicines,

have a much more beneficial effect.

BANK NOTE ENGRAVING.,

Every person is, by this time,

familiar with the new species of en

graving, introduced into this coun

try by Messrs. Perkins and Fairman,

and applied, under the direction of

Sir W. Congreve, to the prevention

of the forgery of country bank notes.

It appears, from the following ar

ticle, which we extract from the

Franklin Journal and American Me

chanics' Magazine, for August, 1S2S,

that the merit of the invention be

longs neither to Mr- Perkins nor

Mr. Fairman, but to another coun

tryman of their*, Mr. Asa Spencer,

of Connecticut.

"The whole of the process, except

ing the words, is performed in the

lathe, and is therefore purely mecha

nical. The instrument by which it is

accomplished, is denominated the

Geometric Lathe, which was invented

by Mr. Asa Spencer, of Connecticut,

but now of this city. An opinion,

altogether erroneous, lias been pre

valent, that it was the product or the

genius of Mr. Jacob Perkins ; an in

telligent gentleman in Connecticut,

first suggested to Mr. PeHrihs'iis apv '

plication to Bank notes, a* aseeiiritT

against counterfeiting, and he fir'

consequence, engaged Mr. Sprinter ■

to carrv this suggestion intoopera-'

tion. Mr. Spencer accompanied Mr.

Perkins to this city in the year 181*.

when the lathe-work was first applied

to the notes of the bank of toe United

States, by Messrs. Murray, Draper,

Fairman, "& Co. When Messrs. Per

kins & Fairman went to London it*

the year 1819, Mr. Spencer wns in

duced to join them. The work wm

there put to the severest test, which

the combined talent of that greatMe

tropolis could invent, and after having

passed this trial in the most satiftrae-

tory manner, it was very generally

adopted, and continues to be used- hjr

the banks and bankers of the United

Kingdom.

" The Geometric Lathe differs very

materially from every other turning

engine, hitherto invented. The only

one, the work of which has any ap

parent similarity, is the Rose engine,

by which the beautiful ornamental

work on the metallic dial plates, and

cases of French and other watches,

is performed. This instrument is

only capable of copying patterns,

previously formed upon " gui&aj!> >'

whilst the Geometric lathe, forms ita

own patterns, which arc ail orifitud.

and are as various, and as unlimited

in number, as those produced by the

kaleidescope.

" In the rose engine, the pattern ii

produced by a great number of dis

tinct lilies, separate from each other,

whilst the figures formed by the Geo

metric lathe, result from one conti

nued line, which returns into itself.

When a die is to be formed, or an

article to be ornamented, the tool (a

single point) is at rest during the .

operation, whilst the lathe is made to

revolve, ami carries tin- article to be

turned, in all the various circuim »1 u -

tions, requisite to form the complete

figure. Those who are acquainted

with Suardi's Geometric pen. ran

form some idea how this may be ac

complished. Wc have compnred the

lathe, in the multifarious patterns

which it is capable of producing, to

the kaleidoscope : the justness of this

comparison' will , be otaruMUttfrumtke ■



lU'RATALl/ft STBAM-COACII.

fact, that (ho inventor of the lathe. is

unable, tu re-produce a particular pat

tern, unless lie lias kept nn exact

register of the arrangement by which

it was originally produced; and that

under any new arrangement, the re

sulting pattern is known from trial

only..

' " On carefully inspecting a spe

cimen of Mr. Spencer's engraving,

it will be Been that on some of

the figures, the lines are white, and

the ground black, whilst on others,

the reverse is the case : this is attain

ed by what is called transferring ;

which bears some resemblance to the

taking of an impression from a seal.

When a steel die is made, the lines

are cut in, like an engraving upon

copper ; this die is then hardened, and

it is forced upon another piece of steel,

with a power sufficient to produce a

complete impression, so as to make a

reversed die. By this means the ef

fects produced, combine those of

wood, and of copper-plate engraving,

whilst the whole may be said to be

mathematically correct, and defies the

effort of the most skilful hand, to

produce any thing like an exact imi

tation.

" It has been said that what has

been done by man, man may do again;

to a certain extent this is true, but it is

not absolutely so ; who can reproduce

a complicated form, which was the

result of accident? the work of which

we are now speaking, defies imitation

as truly as that which is purely acci

dental. It is true that patterns may

be produced which shall decoive un

skilful observers ; but this difficulty

exists in the very nature of things ;

it is one thing to make an article

which cannot be imitated, and another

to create the power ofdiscrimination,

where nature has denied it, or where

it has not been formed by habits of

observation. We think that all that

can be accomplished, in the preven

tion of counterfeiting, is to produce

work requiring consummate skill, and

expensive apparatus, so that a tolera

ble imitation, shall he equally difficult

and unprofitable, whilst, to the dis

criminating, it may be absolutely ini

mitable, lg not this the case with the

plan pursued by Messrs. Fairman,

Draper, Underwood, & Co.? We

think that this question may be an

swered in the affirmative. We have

montioncd the subject of transferring,

as applied to the lathe-work, but tu

this it is by no means confined.

Every kind of engraving, but more

particularly the vignettes, may he

transferred by means of steel dies

made in the form of rollers. The

engravings are at first made upon

cast-steel, which is afterwards harden

ed ; an impression in relief is then

taken upon cast-steel rollers, which

are also hardened ; from these

the whole may be transferred to

plates of copper, or of steel, so

that the impressions precisely simi

lar, in every dot and line, may be

made upon any number of plates, and

these impressions, when worn, may

be renewed by the same tool, with a

precision which is otherwise unat

tainable. A degree of labour, may

consequently be given to a single

figure, which could not otherwise be

afforded, and the firsUalents mav be

employed, at almost any price. The

copper-plates, like the impressions

upon paper, may be said to be print

ed."

SQUARING THE CIRCLE.

An Italian geometrician, of the

name of Malacarne, has published at

Paris a treatise, entitled, " A Geo

metrical and Accurate Solution of

the celebrated Problem of the Squar

ing of the Circle," and he has de

posited in the hands of his bookseller

the sum of 300 francs, to be given to

any one who can prove that he is iu

error !

BUR8TALL 8 STKAM-COACn.

Mr. Burstall has now so far suc

ceeded with his steam-carriage, (de

scribed in a former number,) that he

made a trial of it lately along the

Ferry Road, near Edinburgh, when

it went at the rate of between five

and six miles an hour. A greater

velocity might have been given to it,

had not a slow motion been necessa

ry to observe the working of the ma

chinery.
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PAINTINO ON PORCELAIN AND

BARTHBNtrARB.

The colours employed in the

painting of porcelain and earthen

ware are produced by means of the

different metallic oxides, each of

which affords a different colour, and

these colours are again multiplied by

such mixtures of two or more of the

oxidized metals, as experience has

shown to be useful.

In employing these colours, the

ground oxide is first mixed with a

prepared flux, which is also reduced

to an impalpable powder, and then

this mixture is well incorporated

with gum water, the acid of tar, oil

of turpentine, or some other essen

tial oil. The fluids are used merely

to lay on the colour, for it is neces

sary that whatever oil is employed,

it should evaporate immediately and

entirely.

The preparations which are com

monly used, are the metallic oxides,

and their combinations with acids.

Thus, cobalt yields a blue ; antimony

and silver give yellows and orange ;

platinum a silver colour ; gold, violet

and purple ; copper, the greens ;

while the reds, the browns, and the

blacks, are derived from iron.

The oxide of cobalt employed in

pottery is usually prepared from

r-affre ; which is an expensive arti

cle imported from Saxony, though a

few years ago it was procured from

Cornwall. For preparing antimo-

nlal yellows, the crude antimony is

first calcined with four times its

weight of nitre, and then mixed with

a certain portion of vitrified lead.

Oxide of gold, precipitated by cop

per, makes the finest purple. A

small portion of copper mixed with

oxide of iron, greatly increases the

intensity of the blacks on earthen

ware. It is here necessary to re

mark, that in painting on the bis

cuit* no oil is used; the colours

are mixed with water only. For

certain purposes, the painting is

performed on the glaze, as some

colours would be injured, and others

• Biscuit is a term used in potteries

to denote the ware after it is once

baked and is unglazed.

destroyed, by the heat of the ploss

oven. Thus, when iron is employed

to produce black or brown, the paint

ing is always done upon the glaze,

the ware is then finished in aneaam-

melling oven, at about six degrees of

Wedgwood** Pyrometer.

Lustre ware is produced by beting

covered entirely on the exterior, as

is the case when the sulphuret of

antimony is employed for producing

a common kind of yellow ware.

Colli lustre is effected by weans

of gold, and silver lustre by the oxide

of platinum.

For preparing the lustre ware,

the oxide, of whatever kind it may

be, is mixed with one of the essential

oils, and in that state is brushed

upon the surface after the ware is

glazed. For gold lustre tiic ware is

made of red clay, which, when burnt

and glazed, shows so much of its

colour through the covering of gold,

as is sufficient to give the goods

that peculiar brown tint, which ia

always observable on this singular

kind of pottery. When the mat&llic

oxide lias been applied to the surface

of the goods, they are carried to an

enamelling oven, where the beat dis

sipates the oxygen, and restores

those precious metals to their metal-

lie state, though not quite to their

primitive brilliancy, because this is

often injured by tbe fluid menstruum

employed in the operation. The

great di "Terence which there is in the

appearance of this ware, especially

that which is covered with platinum,

can only be thus accounted for.

Some of it looks like silver, while

from other manufactories, the article

looks like steel.

For gilding porcelain the metal is

used in its metallic state. T«t pro

cure it in a pulverized form, it is

first dissolved in aqua regia, and then

the acid is driven off by beat, and

the gold remains ; this is then mixed

with borax and gum water, and ap

plied in that state to the g*t>dt ; af

ter this it is bilked, and finished by

burnishing. .,.-. •m„.

Htue painting. Tlie potters of

England have derived great advan

tage from the introduction . lof the

printing press. The use of this va

luable machine, which is conijwat it e -
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ljr of late date, has enabled these

manufacturers to produce a greater

variety of patterns, and of neater

execution than could possibly have

been done, at the same expense, by

the pencil. As this is a curious

branch of the business, it will be

proper to describe it minutely.

The intended pattern "is first

printed with some metallic colour,

chiefly oxide of cobalt, on what is

called silver paper, and the colour is

transferred from the paper to the

surface of the porcelain.

This style of ware is a very suc

cessful imitation of the old blue por

celain of China, and of late years

has been the means of extending

the consumption of British pottery

throughout Europe. The potters

of China arc totally unacquainted

with the printing press, anil conse

quently all their designs are produ

ced by the pencil alone.

This mode of imparting designs

to the surface of porcelain, and

which is known in the trade by the

appellation of Fine Painting, is

managed in the following manner.

One man attendsthe press, which

is similar to the common copper

plate printing press ; and as soon

as he has applied the colour, which

is laid on the copper-plate in the

same manner which the copper-plate

printers apply the ink—ne lays it

upon a hot iron to thin the oil with

which the colour is mixed.

The oil is a peculiar preparation

of boiled linseed oil for this purpose.

When the colour upon the plate is

thus reduced to a proper consistence,

a sheet of silver paper is laid over it,

and passed through the press.

The oxide of cobalt is the only

mineral employed for the blue, and

is largely prepared in the Stafford

shire Potteries. It sells from 40s.

to 60s. the pound, according to its

intensity and goodness. Indeed,

such improvements have been made

in the manufacture of this colour,

that the Chinese potters are now

supplied from England with all the

cobalt they consume.

When the paper comes from the

printing press, stamped with the re

quired pattern, it is delivered, while

wet with the colour, to a girl, who

cuts off the superfluous paper with a

pair of scissors, and passes it to

another girl who immediately applies

it to a piece of biscuit ware, ana then

hands it to a third, who fixes it more

firmly by rubbing it hard with a

piece of flannel tightly rolled up in

the form of a short cylinder. The

design of this hard rubbing is to

force the colour into the pores of the

ware. When the papers thus ap

plied have lain on for about an hour,

the colour is generally found to be

sufficiently fixed to admit of their

being detached. This is effected by

putting the articles into a tub of wa

ter, where the paper soon becomes

soft enough to allow of its being

rubbed off, leaving the full impres

sion of the pattern upon the bis

cuit. The paper having been re

moved, the ware is suffered to stand

dry, after which it is put into an

oven at a low heat, for the purpose

of dissipating the oil, and preparing

it to receive the glaze. It is obvious

that a transparent glaze is necessary

to give full effect to the brilliant co

lour of the cobalt. A little of the

oxide is put in the glaze to subdue

any lurking yellow tint which might

impair its lustre.

The possibility of printing two or

three colours at once does not appear

to have yet occurred to the porcelain

and earthenware manufacturers,

but as the Lancashire calico printers

employ a machine which imparts

two or three distinct colours by one

impression, the application of the

same principle to earthen ware and

porcelain can scarcely be a matter

of any difficulty.

PORTABLB CALCULATOR FOR

SEAMEN.

The teacher of the high school of

Leinekilns, (near Edinburgh,) has

invented an instrument which he pro

poses to call the " Seaman's Por

table Correct Calculator," It is said,

that by one operation, it shews both

the difference of latitude and depar

ture, and with more correctness and

expedition, than any instrument or

table yet published. It is so con

structed too, that every distance,

difference of latitude and departure,

is ascertained from one hundredth part

of a mile, to one thousand miles, ad

infinitum,
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OAT BRUISING AND CUTTING CHAPP

Sir,—In your 170th number I ob-

serve a correspondent enquires where

lie can have a inai hine tor bruising

oats and cutting chaff constructed on

moderate terras. Visiting lately the

manufactory of Messrs. Taylor and

Jones, in'.the Crescent, Jrwin Street,

(where, as is mentioned ill your ma

gazine two weeks ago, is construct

ing Eve's Kotary Pump,) I observed

machines constructing for the various

purposes of grinding ami bruising

gram of various kinds, and likewise

others for cutting chalf, all which ap

pears to me to be very superior, both

in point of construction, and work

manship.—If your correspondent

tinds this notice of any service it will

satisfy

Your's, &c.

AMICUS.

neither the English, nor Trench, nor
• ^^*fW science

have boVn atife to aivumpltsh, has at

length (so at least we are positively

assured,) l>«en effected by a 'tftarkf >/

(!!!)" the most humble, the weak

est of the servants of the defender of

the truest of all faiths, Massdaried-

schisade Seid Hussein, the first 9U-.0*

sociate of the Imperial Academy of

Fortification, Constantinople ! " Thp

claim to the discovery is made in •

pamphlet lately published by the said

Seid Hussein. What, render* the

matter more surprising is, that Hie

author has not only deceived himself,

but obtained the suffrages of all the

suffragans and members of the Tur

kish academy.

 

NOTICES

TO CORRESPONDENTS.

AROMATIC VINEGAR.

Macerate during four days two

ounces of rosemary and two ounces

of sage, with one ounce of lavender

and one drachm of cloves, in four

pounds! (all apothecaries' weight,) of

wine vinegar, then filter the express

ed liquor through paper. It is con

sidered an antiseptic, and ;m improve

ment (of what is called Thieva' Vi

negof .

This preparation may have its use;

but in contagion I would advise ynur

readers not to rely upon this, nor on

camphor, &c. but have recourse to

fu litigations with chlorine gas. Per

fumes serve only to disguise the mis

chief, ventilations to diffuse it in the

atmosphere, fumigations to destroy

it completely.

A. M.CORIN.

TRISBCTION OP THB ANGLE.

For ages have the mathematicians

of the west sought in vain fora de

monstration of the triscction of the

triangle; they have even ventured

to pronounce it insoluble. But what

Communications received from Y. Z.

—Mr. Tonkin — H. C 1— Mr.

AVeokes-T. M. B. — Mr. Lake — J.

Brown—Az—Mr. Short—T. H. G.

V. M. is certainly entitled to an

early insertion of hit reply on the sub-

j£cl of the Transformations of Matter,

but it < :um- quite too late for a place

lliis week. It shall, however, appear

""u Buuk-

The Supplement to our sixth volume

is in preparation, and will be published

at lue close of the year. The difficulties

in regard to it, alluded to by " Mentor **

nnd " An old Subscriber," will all (we

truit,)bc obviated.

B. R.'s communication, though ex

tremely clever, is rather foreign to our

range of subjects. lie had better for

ward it to the Lancet. If lias been left,

as he directed.

Janus—Send the drawing, with a par-

ticuhir description of it, and it will be

inserted.

 

Communientiom (pom paid) to be addcmcd

to the Editor^ the Hubliihcn', KNIGHT

and 1. \r [,Y , 25, Paternoster Row, London.

Printed by I). Sidney, Northumberland Strctt,

Strwd.
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" Awake to the call of la no n a. I wilt teach you to remedy the sterility of the earth, and the

severity of the sky ; I will compel summer to fin. I provisions for the winter; I will force the wa

ters to give you their fish, the air its fowls, and the forest it> beasts ; I will teach you to pierce

the bowels of the earth, and bring out, from the caverns of the mountains, metals which shall give

ttrcngth to your hands, and security to your bodies, by which you may be covered from the as-

naultx of the fiercest beasts, and with which you shall fell the oak, and divide rocks, and subject

all nature to yourtue and pl&uurc." Du. Johnson—Rambler.

METHOD OF STEERING BALLOONS.
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METHOD OP M KI;IU\I; BALLOONS.

Sir,—As the science ofaerostation

has as yet proved comparatively use

less to the world. 1 think it is high

time that one more attempt should

be made to steer a balloon through

the atmosphere. If you consider

this plan, which has occurred to me,

likely to be of any avail, by inserting

it in tin- Mechanics' Magazine,

yoa will perhaps eventually benefit

the public.

Let C be the car of the balloon,

and H a helm, made, as light as pos

sible, of wicker and oiled paper.—•

And let F be a fan, similar in con

struction to a double weather-cock

(and composed of the same materials

as H,) which mast be firmly attached

to the car at the point A. This,

with the assistance of the wind,

would, I • think, keep the machine

from revolving'. Then the helm H,

acting1 on a swivel at B, would con

siderably influence the course of the

balloon, although I am afraid the

machine would unavoidably make

much lee way. Both the helm

and the fun might be increas

ed to any reasonable size, which

would probably render them more

effectual. The car also might be so

constructed, as to allow of more

range for the tiller, like the dotted

line'D. D, D, D.

I am. Sir,

Your obedient Servant

S.R.C.

i

(iOSSAMER CLOTHS.

We took notice some time ago, of

the ingenious labours of M. Haben-

street, of Munich, who has succeeded

in making1 caterpillars weave cloths,

liner than the finest that have t-\rr

yet been fabricated by the fatnd of

111:111. Among the article* tistee

nufactured by these mtrte

are a balloon, four feet hiyfc, l»j-l<r«

in diameter, which weighs unly fit*

grains, and a lady's entire dres*, with

sleeves, but without seam, which M.

Habenstrvct h;is presented to the

Quern of Bavaria, by whom it has

bron worn (above another dicssj on

..• v

•everal invasions. The instinct of

these caterpillars, leads them to con

struct above themselves a covering1

of extreme fineness, bat, neverthe

less, firm enough to be almost impe

netrable by air; and M. Haben-

gtreet taking advantage of tills cir

cumstance, makes them work on a

suspended paper model, and in any

direction he pleases, by merely touch

ing the limits which ought not to be

passed, with oil, for which the ani

mals have such a repugnance, that

they will not come in contact with it.

Each caterpillar produces about half

«u inch square of the fabric. The

manner of their weaving has no ana

logy to ours; with us Uic threads

are interwoven, whereas these cater

pillar-weavers place their threads one

above the other, and glue them to

gether by means of a gummy com

position, which they extrude along

with Hie threads. Although the

fabrics hitherto produced, have been

BO remarkable for their fineness, M.

Halicnstrcet says, that he can make

them of any thickness he desires, by

making his caterpillars pass re

peatedly over the same plane. The

expense of the manufacture is ano

ther point strongly in its favour, a

shawl of an ell square, costing only

eight francs.

 

 

 

SUPERIOR MODK OP TOEATIVG

1'ixi: mirsi;s, OR VINKRIBS, BY

STEAM.

Sir,—I beg to inform your cor

respondent," Quereris," with respect

to his first enquiry, vol. G, p. 400,

that a twelve gallon steam boiler,

(which any copper-smith will make,)

on the plan of the portable washing

coppers, u ill, I have no doubt, an-

•«cr the end intended by Aim,

thwwjrli I think he has mistaken the

jir'm rifilj- njxtu which steam is ap

plied l'..r 1'n- purposes mentioned.

1 L.: vi- liail an itpportunity of .-\-

;<iuiMuiif several steam apparatus,

which ii;n '• till bccH constructed on a

jftntOtK/MTmfo the use ufbrirkjlurt

altogether; and by which, tho tem

perature of the pine-house, or vinery,

niiiv bo increased to anv deirrec of
I ' . I, . | *• .¥ Wfllt .1
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heat required. The plan consists ,,l

a steam boiler heated by a furnace,

of a size, of conrsc, proportioned to

the size of the house: with safety

valve, hydrostatic balance, pressure

ifaug-e, float stones, &c. annexed j

which is fixed outside the back of the

house, in a shed erected for the pur

pose. A main rises from the boiler,

which communicates with steam-tight

cast iron pipes, continued entirely

round the inside of the pine-house,

or vinery, generally about one foot

from the ground. Cocks are like

wise placed in the top of them, about

eight feet from each other, for the

purpose of occasionally steaming

the whole house ; the period between

each steaming being regulated by

the judgment of the gardener. By

tliis process, the vegetation, as well

as the flavour of the fruit, is greatly

promoted. I have seen pines which

have been grown in houses where

steam has been used exclusively,

finer in flavour, and, I should think,

at least one-fourth larger than those

grown by the ordinary method. It

is surprising this mode of heatingby

steam is not better known, and more

generally adopted ; as there cannot

be a doubt but it is superior to the

other in every respect.

I recollect some time ago seeino-

an excellent plan of a steaming ap

paratus on the plan I have "men

tioned ; which was erected at Casina,

Dulwich-hill, the residence of the

late R. Shawe, esq. An engraving

of it has been published in the Horti

cultural Transactions; it was erected

by Mr. Stodhart, of High Street,

Camberwell, smith and engineer.

He also, it seems, has erected similar

apparatus for Sir H. Baring, M. P.,

Col. Austin, Seven Oaks, Kent,

and others : therefore, should my

description be not sufficiently intcl-

Sgible to your correspondent, he

an apply to Mr. S. who, no doubt,

will give him the information he re-

to heat the brick fines of houses

where they are already erected. So

that either mode might be adopted,

a dry, or steam heat, or both'.

Dampers also might he introduced,

so as to apply the dry heat, or not, as

required. Also, in situations where

the vinery is contiguous to the house,

the steam from the boiler might be

used to heat a vapour bath, or cook

ing apparatus; which would save

the expense of a separate boiler, as

"•el as the extra consumption. 0f

 

I am. Sit

Your obedient Servant,

Verax.

quires.

.

t. an

t>»V

V.S. It has occurred to me, that

j the lire which heats the steam hoiler,

' Inlglit be ' advantageously employed

TH8 STEAM ENGINK ACTUALLY

CONSTRUCTED AND APPLIED TO

PRACTICAL PURPOSES,

% the Marquis of Worcester.'

Mr. Stuart, the author of the

Historical and Descriptive History

of the Steam Engine, has just pub

lished the first pan of another work-

entitled, " Anecdotes of Steam En

gines," which contains, among other

novel and interesting matter, the

following unexpected evidence, that

the Marquis of Worcester did not

merely imagine the probability of

employing steam as a moving power,

but that he actually constructed an

engine on this principle, and applied

it successfully to the raising of wa

ter. It may be recollected that, in

his former work, Mr. Stuart, differ

ing from most other writers who

have touched on the merits of the

Marquis of Worcester, (see Me

chanics' Magazine, vol. 2, p. 355)

inclined to the opinion that, nearly

all the " inventions," and this of the

steam engine in particular, for

which the Marquis took credit, and

which have made his name so cele

brated, existed in fancy only.* Sub

sequent investigation, however, has

convinced Mr. S. that he did great

injustice to the memory of the Mar-

 

 

The iecond volume of the Me

chanics' Magazine," say» Mr. Stuart,

" contains by far live best reprint of the

entire treatise that has appeared.— In

this will be found the variations of the

2l'2
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510 Tin: MARQCIfl of Worcester

quis in fhis respect ; nor can any

one, i»c think, who reads the follow

ing extract, have a doubt that, as

regards steam power, at least, he

hits iill tin' merit of being both the first

to conceive the important uses in the

arts and manufactures, to which it

might be applied, and tho first to

avail himself, in practice, of the

giant strength, which it has super

added to human industry and skill.

" The fact of the marquess ever

having given to the water-command

ing engine any, except a descriptive

existence, is debateable ground with

authors in mechanics ; and, on that

account, it may be considered to re

quire some higher authority than

mere inference, to decide the point

of his having actually constructed an

engine.

" The references, it is admitted,

are all drawn from the marquess's

own account of his own invention,

and which were addressed to the

public, in order to iuducc them to

listen to his schemes, and to pa

tronize them. As his pretensions

were ns high as his imagination was

prolific ana sanguine, some shade of

suspicion may attach to them as be

ing highly coloured, from a less un

worthy motive than deception—the

gratification of personal vanity. Yet,

surely, even this will not be urged,

when he is followed into his closet.

In his address to the Deity, the phan

toms of an overweening conceit

eould find no place ; after Tiis death,

the following manuscript prayer was

found amonghis lordship's papers :—

" ' The Lord Marquess of Wor

cester's ejaculatory and extemporary

thanksgiving prayer, when first with

his corporal eyes he did see finished

n perfect trial of his water-command

ing engine, delightful and useful to

whomsoever hath, in recommenda

tion, cither knowledge, profit, or

pleasure.

" «Ohl infinitely omnipotent God,

whose mercies are fathomless, and

whose knowledge is immense and

inexhaustible, next to ray creation

ami redemption, I render thuc most

humble thanks, from the very bottom

of my heart and bowels, for thy

vouchsafing me (the meanest in under-

-tanding) an insight in so great a

AHDTBBSTRAMfcXOma. , ,,„

secret of nature, beneficial to all

mankind, as this my water-ccuu- .

manding engine. Suffer me not to ,

be puffed up, O Lord, by the knuw-

ing of it, and many more rare and,

unheard of, yea, unparalleled inven

tions, trials, and experiments ; but,

humble my haughty heart, by the,

true knowledge of mine own igno

rant, weak, aud unworthy nature, .

prone to all evil. 0, most merciful

Father, my creator, most compas

sionating Son, my redeemer, auJ

holiest of Spirits, the sanctifier,

three divine persons and one God,

grant me a further concurring grace,

with fortitude to take hold of thy

Foodness, to the end, that whatever

do, unanimously and courageously,

to serve my king and country, to dis

abuse, rectify, and convert my unde

served, yet wilfully incredulous ene

mies, to reimburse thankfully my

creditors, to reimmuneratc my bene

factors, to reinhcarten my distressed

family, and with complacence to

gratify my suffering and confiding

friends, may, void of vanity and self*

ends, be only directed to thy honour

and glory everlasting.'

" Although at every period of his

life, he seems to have been deeply im

pressed with the feeling, that pro

gress never was made in any thing

by supine wishes and dilatory efforts,

unremitting perseverance and a*si»

duous industry were, in his case, to

bo of uo avail in stemming the tide of

adverse fortune ; his wishes were

written in sand : and in the prose-

oution of his philanthropic projects

he was fated to experience not only

the neglect of the public, but, the

ingratitude of friends, without being

convinced of the hopelessness oCtoe

attempt at introducing improvements

beyond the comprchcusiou and snirit

of the age. As long as hope sur

vived, and that ceased not until he

' was summoned by the angel of

death,' he continued to prefer with

vigour his claims to public attention

and patronage.

After his death,* thdnrarchloness,

* Tho nun . | ii U diedat London, pontile

4lh of April* >6«7,<ifli hiirfrans Jpre

carried in much state to Kognbd

Church, aud interred in the family «••



THB MARQUIS OF WORCESTER AND THE BTBAM ENGINE.

who seems to "have been of a eonge-

nial spirit, and to have been actuated

by no small share of her husband's

enthusiasm, continued her exertions

to introduce the water-commanding

engine. The zeal with which she

prosecuted her scheme, being1 consi

dered unbecoming1 her sex, and de

rogatory to her quality, a Romish

priest, who had some influence with

her ladyship, was selected to expos

tulate on the impropriety of her con

duct, and to convey to her the wishes

add opinions of her friends. 'AH

those,' says the confessor, with no

small boldness, ' who wish you well,

are grieved to see your ladyship to

be already so much disturbed and

weakened in your judgment, and in

danger to use the right use of your

reason, if you do not timely endea

vour to prevent it, by ceasing1 to go

on with such high designs as you are

upon, which I declare, «n the faith

of a priest, to be true. The rausc of

your present distemper, and of the

aforesaid danger, is, doubtless, that

your thoughts and imaginations are

very much fixed on your title of

Plantagenet, and ofdisposing ofyour

self for that great dignity by getting

of great sums of money from the king

to pay your deceased lord's debts,

and enriching yourself by the great

machine, anil the like. Now, ma

dam, how improper such undertak-

ings are for your ladyship, and how

impossible for you to effect them, or

any of them, all your friends can

tell you, if they please to discover the

truth to you.'

" ' The effects,' continues the con

fessor, ' that flow from hence are

many ; as the danger of losing your

health and judgment, by such violent

application of your fancies in such

high designs and ambitious desires ;

the probability of offending the Al

mighty God, and prejudicing your

own soul thereby ; the advantage

metry. Heath examined the vault in

1795, and found there a plate which had

been placed on the cuflin, with the

following inscription :—

lliustrusitne Prmcii/is RlvarJi Mar-

chioniv ft Comtiis Wiyomite Comifis tie

Glamorgan, liurona Herbert Je Rag-

land, et '/'" obU ajtud tamlini (trtio die

April* A Dni. MDCLXVIl.

yea may thereby giro to. those whu

desire to make a prey of your for

tune, and to raise themselves by ruin

ing of you. I confess that thed«vil,

to make his suggestions the more

prevalent, doth make use of som»

motives that seem plausible, as of

paying your lord's debts, of founding

monasteries, and the like ; and that

your ladyship hath the king's favour

to carry on these designs,' *

" The great machine appears at

this time to have been in existence ;

but it were idle to multiply instances

from the marquess's personal history,

or from that of his family. Tbc first

has been thought to savour ofenthu

siasm, and the latter might bo

ascribed, however unjustly, to the

praiseworthy, but probably mistaken,

gratitude of those whose aifccliuu

might urge it as a duty to be tender

of the reputation of an amiable rela

tion or friend, even in matters which

might be considered as those of his

wanderings.

" No such objection can, however,

apply to the testimony of an eye

witness, and one who cannot be ac

cused as speaking from either inter

est or friendship. The inspection

was made two years after the death

of the noble inventor ; the account

of it, written in a foreign tongue, lay

hidden in a manuscript, deposited iu

a foreign library, for one hundred

and fifty years after the machine it

self, probably, ceased to be in exis

tence ; and we feel no small gratifi

cation in being the first to give it a

place in the history of the steam-en

gine.

" About the year 1G6C, Cosmo de

Medicis, grand duke of Tuscany,

sought respite and solace from un

happy family dissensions, by visiting

the courts of foreign countries. Cos

mo was accompanied by a retinue of

men of letters and artists, for the

purpose of recording those circum

stances aud scenes which during his

journey might appear worthy of re

membrance. A minute and circum

stantial account of each day's occur

rences, was regularly entered into, a

• journal, by the grand duke's secre

tary. At Cosmo's return to Italy,

* The Marchioness died in 1681.
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this Diary was carefully deposited in

the ducal library at Florence.

" From its containing a variety of

particulars respecting persons and

places in England, it had become an

object of considerable interest to

those Englishmen who were aware

of its existence. But it was not un

til 18l8, that any part of its contents

was disseminated by the press, when

that portion of the manuscript vo

lume which related to England, was

translated from the Italian, and pub

lished in a quarto volume.

" In that translation, under the date

of the 28th of May, 1CQ9, we have

tfae following account of one of Lord

Worcester's machines :—' His high

ness, that he might not lose the day

uselessly, went again, after dinner,

to the other side of the city, extending

his excursion as far as Vauxhall, be

yond the palace of the archbishop of

Canterbury, to sec an hydraulic ma

chine, invented bv my Lord Somer

set, Marquess of Worcester.' It raises

water more than forty geometrical

feet, by the power of one man only ;

and in "a very short space of time will

draw up four vessels of water,

through a tube or channelnot more

than a span in width ; on which ac

count it is considered to be of greater

service to the public, than the other

machine near Somcsct-housc.'

" This therefore is superior in its

operation to another machine, by «

different mechanic, and applied to

the same purpose,

" Now, in another part of the

same Diary, it is stated, that * his

highness went to see an hydraulic

machine, raised upon a wooden

tower, in the neighbourhood of Som

erset-house, which is used for con

veying the water of the river to the

greatest part of the city. It ib put

in motion by two horses, which arc

continually going round ; it not be

ing possible that it should receive its

movement from the current of the

river, as in many other places where

the rivers never vary in their course.

But this is not the case with the

Thames, owing to the tide, consc-

the wheels which serve at

the ebb, would not do their duty when

the tide returns.'

" Nothing can be lhore satisfactory

." - .. .»J>!!t

than this last notice ; the water in

the hydraulic machine nt Vauxhall,

by the most easy inference, was not

elevated fay a water-wheel, otherwise

the grand duke would not have

omitted to mention so striking a de

viation from that at Soinersct^noiise'.

The effect was equal to that of ano

ther worked by two ftbrses ; and a

tyro in mechanics would, at first

sight, say, that no combination of

machinery could accomplish that

Work by one man, which it requireil

the power of twelve men to dd in an

other. From all the bireumstari

therefore, it appears to us clear, th.it

this great effect was produced by

some sort of a steam-engine ; the.

very identical 'most stupendous

water-commanding engine ;" the ' se

mi-omnipotent engine ;' the admira

ble and most forcible way to drive

up water by fire; * the most stnpen-

duous water-work in the whole world,"

which he humbly bcscechcd God to

make him humble, as being its dis

coverer ; and which, when he had

gone to that ' bourne from whehec

no traveller returns,' his Widow in

curred the imputation ofinsarilt) for

persisting to carry forwards. And

well may we add, in his own lan

guage, that iu our times it appears

indeed ' to have been produced by

heavenly inspiration,' and in its

power, ' boundless in height and

quantity.'

"From thehrevity of the notice in

the grand duke's manuscript, it is

probable he was ignorant ofits prin

ciple. It was too novel to be for

gotten, had it been imparted to his

highness. But this sort of conceal

ment was the fashion of that time,

as it is in some instances that of our

own. Other coincidences between

the descriptions of Cosmo's journal,

and those in the ' Century of Inven

tions," arc truly remarkable. In

both, the height of forty feet is

stated to be the elevation to which the

water is to be raised ; in both the.

attendance of one man is mentioned ;

ami four vessels of water through a

tube or channel of not more than a

span in width, being drawn up, is

almost the same choice of word* used

in his celebrated sixty-eighth propo

sition. In fact, hud the marques*
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been describing the engine himself;

from a view of it in operation, with

out wishing to describe the principle-

of its operation, he could scarcely

have used other terms than those used

in the journal of Cosmo of Medici."

t ■ ■

BURSTING OF STEAM BOII.RIJS.

Sir,—The disastrous events which

have repeatedly happened, owing to

the bursting of steam boilers, na

turally turns the attention of humane

minds towards any thing which may

tend to prevent or mitigate such

dreadful evils. An idea having oc

curred to me on the subject, I hasten

to communicate it to you.

I propose to have an outer and an

inner boiler; the inner one to contain

the water, whilst the space between

it and the outer one is intended to

contain steam only, which will be

supplied by a communication at the

top. The pressure will, of course,

be upon the external boiler, and as

that contains steam only, I presume

that but little damage would occur,

in case an explosion should take

place, as the force of such a small

quantity of steam would be imme

diately destroyed by its expansion.

As an additional security, the space

between the two boilers might

be divided into different compart

ments, all communicating at the top,

which would naturally confine an ex

plosion to that compartment which

might happen to be weakest, and

principally to the force of the small

quantity of steam contained therein.

AU danger from the hot water would

be avoided, as it would still be re

tained in the inner boiler ; I think,

too, that the top of the inner boiler

might be so contrived, as, in case of

an accident, to be easily fixed to the

steam pipe, and the vessel might

proceed on her voyage as if nothing

had happened, though not with equal

safety. I need not enter into further

particulars, as any engineer who may

adopt the plan will easily be able to

supply the rest.

I am, Sir,

Your's respectfully,

An old Working Mechanic.

1NFL1IRJJCR OF SUGAR tN THE PRE

CIPITATION OP IRON BY AMMO

NIA.

The power possessed by tartaric

acid, of preventing the precipitation

of iron from its solution in muriatic

acid by ammonia, is now well known,

from the observations of M. Rose

and others. M. Peschia has re

marked a similar effect produced by

sugar. Peroxide of iron being dis

solved in nitro-muriatic acid, with

the addition of sugar, ammonia,

on being added, produced no effect.

A solution of iron in muriatic acid,

to which sugar had been added be

fore ebullition, presented the same

appearances with ammonia ; but if

the muriate of iron and sugar had

not been boiled together, then the

ammonia precipitated the oxide.

Gum arabic, which scarcely differs

from sugar in its composition, has

not this property.—Ann. dt Chemie.

ILLUMINATED CLOCK FACES.

The face of the new clock, which

has been put up at St. Bride's

Church, Fleet Street, is nightly

lighted up with gas, an improvement

which we should be glad to see uni

versally adopted throughout the

metropolis ; and, indeed, in all towns

and cities. It will not only make

our church clocks twice as useful as

they are—their dial plates being,

at present, invisible for about twelve

hours (on an average) out of every

twenty-four—but take from the dark

nights of winter half their gloom.

The clocks of Venice have been il

luminated in this manner (though

not with gas) for upwards of a cen

tury ; but the first instance of the

example being followed in this coun

try, was furnished by the people of

Glasgow, who, about two or three

years ago, lighted up their Tron

church with gas.

PURIFYING GUM LAC.

Can any of your readers commu

nicate a method of freeing gum lac

from the last portions ofits colouring

matter ? I have thrown it down from

its solutions by various reagents,

but, hitherto, universally without

success. M.
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The plan, elevation, and station,

being given to delineate the interior

of a room, with a French casement

and sky-light, in parallel perspec

tive.

The principal variation in this

figure, is the situation of the vanish

ing point, which is here placed in

the centre, (this is no rule, though

it is frequently the best position in

interior views, large landscapes, &c.)

To find its place, having drawn

the rays to the station, and the in

tersecting line, 1 N, according to

problem I, draw from S the ray,

V L, cuttiug I N at right angles,

and its intersection gives V. the va

nishing point.

The sky-light must be drawn on

the plan, (and if, as in the present

instance, circular, enclosed in a

square,) and rays drawn from each

angle to the station ; to which, also,

rays must proceed from the angles of

doors, windows, projections, &c.

The rays, 1/4/5, and 6, relate to

the room ; 2 and S, to the window,

and the dotted rays, 7, 8, 10, and 9,

to the sky-light.

To find the representation of the

room, having raised the perpen

diculars as in problem 1, set off from

HL, on G H, 2, the geometrical

height of the walls, A D, and L, on

G H, 1, the same, and also A C, the

height of the window. Then draw the

lines, A V, A V, D V, and D V ; and

where they cut the perpendiculars,

1, 4, 5 and C, draw the parallel lines.

E E, F F, K K, and M M, and the

height of the window will be found

by the intersections of the line C V,

with the perpendiculars, 2 and 8.

To find the situation of the sky

light, draw on the ceiling the dotted

diagonal lines, and where thev in

tersect is the true centre ; then,

where tHe 'perpendiculars cut the

diagonals, draw the square, 7, 8, 9,

10, and find the circle by problem 4.



GRATUITOUS XECTURIIfG.

It may be here observed, that

whether in parallel, oblique, or me

chanical perspective, the intersect

ing line may be placed not only be

tween th« plan .and the station, but

on or beyond the plan, as in fig. 28,

 

where, for illustration, I have drawn

the lines, I N, 1, and I N, 2. In

this case, the visual rays must bq

continued beyond the angles, till

they cut the intersecting line. The

points of elevation are found cither

by the intersecting of I N, 1, with

the plan, (as A,) or by continuing the

lines, as in problem 1, (as B.)

Thus, however small the plan, the

representation may be made of any

required size.

In placing the horizontal line, its

natural position is the height of the

eye, or about 5 ft. 6 in. but in ma

chinery, panoramic views, (sometimes

called bird's eye perspective,) &c. it

is often convenient to elevate it

above the object to be delineated,

and, under which circumstances, the

drawer must use his own discretion.

When the student is thoroughly

versed in the science, it will occa

sionally be productive of advantage,

to deviate Blightly from its exact

rules, when a striking effect is re

quired ; as though the drawing may

be perfectly correct, when viewed

from the proper station, many ob

jects would appear bad to the gene

ral observer, particularly columns,

cylinders, &c. but such deviations

must be made with the utmost cau

tion, and in the best taste ; and in

representations of machinery, or

where great accuracy is required,

should rarely be attempted.

M. H. S.

(To be Concluded in our next.)

.*• nnidoiq .d sbtij oriJ brut bar, ,01

"1 GRATUITOUS LRCTURING.

Sir,—" Let the galled jade wince, Mj

withers are umming." If my letter in

refutation and exposure of a misstate

ment of facts, contained in Aurum's

epistle, has raised in him so consider

able a degree of warmth of feeling, I

cannot but help attributing It to the

truths which I have there stated. All

ium is angry because he is Wrong; and

in the whole of his gentle attack upon

the contents of my letter, he does not

attempt, in one single instance, to con

tradict me. lie knows very well, that

he could not support his case ; so off

he flies in a tangent, and complains most

pathetically of being denounced as a

false friend of the Mechanics' Institu

tion ; being made the vehicle of per

sonalities and so on. After all this

show, what does it amount to ? Let us

strip the jackdaw of his borrowed

plumes, and see how he then looks.

lie complains of personalities—then

we look to him for the virtue of ab

staining from the use of them^-but, no :

we find the epithets of " gross,"

" spleen," " unseemly," " intemperate,"

and, further on, he politely calls me " a

fool," after saying he shall not, and in

the quotation of poetry, 1 am called

" arrogant" and " senseless," and ac

cused of " sinister views." Now, sup

posing I had abused the worthy gen

tleman, is he hot even with me ? yet he

declares that he holds such conduct in

abhorrence— admirable consistency !

The point on which Aurum seems

most to feel, is that of being denounced

as a false friend. If he wished to rebut

this charge, and to show that I accused

him wrongfully, why did he not dis

prove the facts I advanced to expose bis

misstatement? NO, this he could not

do with any kind of propriety, he there

fore contents himself with character

ising my reply to him as unbecoming.

Not one word does he offer in refuta

tion of the facts 1 brought forward ; his

are mere assertions, mine are positive

truths. He asserts that we differ only

in opinion, and that my letter only

proves his assertion, but let us examine

the case, and see how a plain tale shall

set him down. Aurum, in his first let

ter, stated, that the committae of the

London Mechanics' Institution ma

naged their affairs badly ; to prove this,

he observed, that the lectures were bad ;

to prove that the lectures were bad, he

offered as evidence, " the consequent

decrease in the attendance of the mem

bers." Now, I stated, and Aurum haa
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not thought proper to contradict me,

that the attendance of the members

** 9» Rflodas « Aatf qvarjbpjtj, and io

this I have rieonsu/ppor|ecl>l']i9 w,|i«Je

of Aurum's charge hinges upon Ihc

non-attendance of the members ; this as

sertion of htr-betng- drspt uved,-- the

whole of his charge, '* consequently,"

falls to the ground. Now, Aurum be-

in? a member of the institution, could

not have attended the lectures, or, if

he did attend them, it is pretty clear

that he has misrepresented the atten

dance of them. A person who thus

speaks of the institution at random, can

not be a friend. Thus says Die same

poet, and let Aurum apply the sense

of the words :

" Beware of tattlers ; keep your ears

Fast closed against the tale's they bear,

I'ruits of their own invention."

Aurum, had be looked carefully at

my letter, would find that, I did not

charge him with calumny ; 'I said that

such appeared to be the case, and that

if he did not come forward, and honestly

confess he was in the wrong, he would

then sacrifice his character for veracity,

and his object would appear to be that

of doing the Institution all the injury

he could, while professing, in fact, such

an abundance of friendship. His letter is

all smoke ; it is. as I have before said,

no reply at all to the charge of mis

statement of facts. He may now do as

he pleases; I shall nottake notice ofany

other communication he may favor you

with. He charges me with gross per

sonality, and, at the same time, com

mits the same fault in a most glaring

manner j but 1 appeal to the good sense

of those who may please to read our

correspondence, to judge between us.

The case is before them ; they will be

able to see, that I have fully sustained

my charge against Aurum of misstate

ment.

I will take this opportunity ofreply-

ing to Argens, who has been pleased to

be very pleasant, on my stating that va

rious gentlemen stood high in repula-

tion in the scientific world. He says that

such information is "news' to him, so

it may be—but(l quote his own words)

" Assertion for assertion, the one as

much cutitled (to say the least) to respect

as the other."—Argens, in his wisdom,

has, some how or other, confounded

me with iny " chieftain," T, M. B. It is

a pity that gold and silver should not

be able to make a better shine, than

they present in the Mechanics' Maga

zine ; but, to return to Argens; it dues

not follow that because these lecturer]

do not stand high in reputation, that

thejr| Jcctofiei flMtild bo «> .bad that

the niemoers jMWuld frat brwrfrrfftemr

Having"" tlieMeepsVitsticnce^oclimb/'

they would be the more careful of the r

chsraeters; om4 be it remembered, tti.it

Mr. Cooper and Mr. Ogg are print, so

that they cannot he quoted as evidence

against gratuitous lecturing. Ttiankin,-

you, Mr. Editor, for your kind: atten

tion, and assuring Aurum of all absent?

of anger.

I remain, , i I

Your very obedient Servant,

Victor.

ON THE APPLICATION OF BRANDY

TO WET FEBT.

The custom of pouring' brandy

into boots or shoes, when the feet

are wet, with a view of preventing

persons from taking cold, is a prac

tice which is founded oa prejudice

and misconception, and often proves

fatal, by bringing on inflammation and

constant obstruction into the bowels.

This practice is adopted upon the

supposition, that because spirits,

when swallowed, excite an universal

warmth, and restore the circulation

of the extremities, they must do the

same when applied to the extremities

themselves ; but the reverse happens.

Fluids, when evaporating, produce

cold, and the lighter and more spi-

ritous the fluid, the more quickly it

evaporates, and the greater is the

degree of cold generated. This may

be proved by a very simple experi

ment :—if one hand be wetted with

spirit, and the other with water, and

both held up to dry in the air, the

hand wetted with the spirit will feel

considerably colder than the other.

Whatever danger, therefore, arises

from cold or damp feet, it is gene-

rally enhanced by the practice al

luded to. The best way to prevent

danger from wet clothes,' is to keep,

if possible, in motion, and to take

care not to get near a ftre, or any

other warm place, so as to occasion

a sodden heat, till some time after

you have been enabled tu"''procure

dOfcflolhes.

:—■r Afr C-
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Sir,—I have heard with 'rittteh

pleasure that several of the Mecha

nics* Institutions have begun to form

collections' of the subjects of natural

history and of mechanical inventions,

&c. f approve very much of this

extension of the pursuits of these so

cieties^ and thinking he will do well

who shall aid so praiseworthy a de

sign, either by contributing' to such

collections, or by showing otliers

how they may do so, I shall add no

further preface to the following ob

servations, to which I beg the atten

tion of the numerous members of

Mechanics' Institutions in this couu-

try.

I would suggest in the first place,

to those persons who are daily en

gaged in boring, or have otherwise

opportunities of examining the strata

of the earth passed through in

searching for coal or other minerals,

that they might, with much instruc

tion and amusement, and with but

little trouble, construct sections or

representations of the strata passed

through, which would form very ac

ceptable contributions to such col

lections as [ have spoken of. With

out taking into consideration the

great value of a series of such sec

tions shewing the disposition of the

strata in different parts of a parish or

district, as tending to facilitate

and encourage the study of geology,

it must be very evident that, even in

a local point of view, much labour

and expense might be avoided by

having such assistance.

It generally happens that the mi

ner has a good idea of the depth at

which he will reach the mineral

sought for, in which case he may

begin to form his section when he

commences sinking, and add to it

daily as the work proceeds ; as, for

instance, suppose the depth to be

sunk is 6"0 feet ; then, by making his

section five feet high, he will give an

inch to a foot, which, except in cases

where the strata are very thin, is

more than sufficient to show all that

is wanted. Suppose the first rock

to be five feet of sandstone, then let

him select a fragment representing

in miniature, if possible, any streaks

or veyis that may occur ill the bed,

and form it into an oblong of about

fire inehesrh length, with the rWjtmke

depth, (live inches, ) and of the breadth

of tho grooves represented in ng-.S,

•..'tab

•»««M«fil!.hrt

tty.2.

 

for which two inches is jsuflicieut

This piece will form the top of the .

section, and, being placed in the

frame, must be covered by the frag

ment of the next succeeding rocl,

shaped and proportioned in Q»c like

manner, and so on through the whole

series.

When the depth of the sinking is

uncertain, a specimen of each rock

must be preserved in regular order,

with an account of the thickness of

each bed ; and when the work is

finished, and the proportion that can

be conveniently given to the section

is ascer

before.

is ascertained

ly given

, let hiin proceed as

I think your readers will under

stand me, with the assistance of the

prefixed figure, which represents, on

a very small scale, the first 7G fa

thoms of the Northumberland Coal

Field, namely, from the surface to

the high main eo.il.* One side ofthe

section should be covered Ly a slip of

paper, with the provincial or other

names of the strata and their thick

ness inscribed. On the other side

should be compartments for contain

ing rough specimens of each rock,

that they may be taken in the hand

andobscrved at pleasure. In select

ing these rough specimens, it will be

an advantage if the contents of the

rocks, ( as the petrifactions of the

limestones,) arc shewn ; and where

the rock contains many species of

shells, impressions of plants, or

other fossils, more than one rough

specimen may be preserved the better

to shew the whole.

The face of the section will not in

general admit of any polish, hut it

will he an improvement, and give it a

neat appearance, if a coat of any

common varnish be laid over it, which

will also show more distinctly the

• The names ql lhedim.re$t»tr&(aiu

(Ins utule AM be given in -out nu 1 1.—

Emt.
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contents.

It will he obierved, perhaps, that

the depth I have mentioned Is a very

shallow boring. I was afraid of

frightening my readers from at

tempting to form a section of great

height, hut the clever workman will

not confine himself to these hints ;

• and I have sometimes thought that a

scries of sections, extending from the

floor to the ceiling, would make very

curious and instructive pillars for the

hall or library of a Mechanics' Insti

tution in a mining district. They

would at least he novel, possess va

riety, nay, who knows but they might

become fashionable !

However, when intended for a

collection, the whole depth may be

represented by two or more such

sections.

I cannot conclude without remark

ing, that it Eccins to ma very practi

cable for the Mechanics' Institutions

in the country, by a system of com

munication and exchange, to assist

each other in forming collections to

illustrate the geologv of our island.

It is much to be wished that this

study were more generally culti

vated. As a science geology is

comparatively new, and has not yet

received much attention from general

observers. Most of our works on

the geology of England, are the pro

ductions of those whose acquaintance

with many parts of the island was

necessarily obtained by a hurried

and superficial examination, and con

sequently have not that accuracy

which might lie obtained had each

particular district its own geologist,

capable of giving a systematic de

scription of the formations in his

neighbourhood. Till observers shall

by some means be multiplied, it is

vain to expect that the contradictions

and obscurities of this science will

ever be removed by the exertions of

a few individuals.' I know of no

means better calculated for extend

ing this study, than its more general

introduction into tlie Mechanics' In

stitutions, and shall be much grati

fied if the foregoing observations

shall in any degree i end to produce

that effect. Your> respectfully,

"Northumberland. V;.^'

The editor of the Mechanics' Maga

zine having kindly acceded to a pro

position of mine, that a certain portion

of the pages of his extensively circulated

miscellany should, statedly, be devoted

to the recording of the proceedings of

the London Mechanics' Institution, I

now, for the first time, enter upon my

task.

The principles on which I shall pro

ceed, in the execution of this project, I

will eudeavour clearly to explain at an

early opportunity ; sufiice it, for the

present, to say that I am only a common

member, my connexion with the insti

tution being merely that of an annual

subscriber.

A fitter opportunity for commencing

this series of papers than the' present,

could not have ottered itself.—On Tues

day evening last, December 12, the

members of this institution met, in or

der to celebrate their third anniversary.

It has been usual, hitherto, to comme

morate the day by a public dinner, but,

for many prudentiul reasons, this pa

geant was, for (lie present year, dis

pensed with, and H. ft. H. the Duke of

Sussex having expressed his intention

of being present, it was determined to

distinguish the occassion by the presen

tation of two prises, offered by the Rev.

Robert Fellowes, for the best essay and

the best model on mechanical subjects.

The officers of the institution were the

judges, and no person was qualified to

contend unless he had been a member

of the institution twelve months, and

was a mechanic. The prizes were two

sums of ten pounds each.

At 20 minutes past 8, H. R. II. the

Duke of Sussex, accompanied by Dr.

Birkbeck, Professor Millington, Dr.

Gilchrist, Mr. Mc William, Mr.

'J'ooke, the honorary solicitor, Mr. Pet-

tigrew, and several other gentlemen,

with the committee of the institution,

entered the theatre. The audience im

mediately rose, and greeted the royat

duke with Ouee nearly dicers.

Dr. birkbeck, who was evidently

suffering under a severe attack of ill

ness, advanced to the lectuie lable.and,

in a short address, reminded the mem

bers of the purpose lor which they had

met. In speaking of the essay, Dr. Birk

beck observed, lluit out of eight, which

liad been sent in tor the prwe,siv»nhe«

chosen for iherr subject the lever, the

.eighth the screw. Tu* » ho In of those as

says were so excellent, that the intelli

gent judge* regretted that .tlies had *ot
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more than one prire'to bestow. Ofone

who was unsuccessful, theworthy Dr.

said, that had he been blessed with

education, lie would have, no doubt,

risen to fame, from the great ability he

displays in treating of the lever. The

Dr. read the concluding part of it, in

which the writer expresses feelings of

great gratitude for the instruction he

has received at the institution.—The

successful candidate for the essay is a

journeyman shoemaker. He had joined

the institution at its first opening, and

since then has only missed three lec

tures. Of his essay, the worthy pre

sident spoke in the highest terms of

praise. It put him in mind, he said, of

the style of Madam in. and, in some in

stances, lie even surpassed in correct

ness that great author. The three

judges, professor Millington, Mr. Top-

lis, and Mr. Uotchen, had pronounced

it a master performance. The author

of this essay, whose name is Thomas

Oldham, now came forward, and was

received ^ilh much applause. Dr.

Jlirkbetk led him to [I. It. II. the Duke

of Sussex, who, expressing the pleasure

he felt at having to present him with

fie first prize given at this institution,

put jnto his hand a purse containing the

ten soverei;: ns.

st Dr. Birkbeck said, that they would

now have to,present the second prize,

which was for an original machine, and

h • was happy to say, that it had fallen

t) their lotto have one which, tor its

simplicity and elegance, and original

ity, he had seldom seen surpassed.

Mr. Lyne, the inventor, was at one time

in the employment of Messrs. Bailey, of

Holborn. When this Institution win

formed, he was one of the Hist to join

it. He confesses, that when he became

a member, lie had no knowledge of

mechanics whatever, and that all his

knowledge was derived fiom the in

struction he hud received in this Society.

Now he was no longer a journeyman,

but an engineer; not working for

O hers, but manufacturing machines of

his own invention, (much applause.)

Professor Millington would explain the

machine, both at rest and in motion

Professor M. then came forward, and

a Idressing His Royal Highness aud the

members, gave a very clear and par

ticular description of the machine,

which was an invention for cutting

combs with a knife, so constructed

thai out of a single piece of horn or

tortoiseshell two combs could be cut,

instead of, as formerly, half of it being

wasted in saw-dust. He described it as

one of the most enVcvitfe and elegant

machines he had ever seen. His Royal

Highness, who examined the machine

very minutely, and seemed to lake a

great interest in the Professor's state

ment, now presented Mr. Lyne with

another purse, containing ten sove

reigns, wishing him long life and health

to enjoy the fruits of his inventions, arid

■aid, that he only regretted the sum

was not larger.

Dr. Birkbeck then addressed the

members and said, tliat up to that very

minute they had been expecting Mr-

Brougham, from whom he had received

a letter, dated " The House of Com

mons," in which he had said, that it

was barely possible he should be de

tained. Should this be the case, he

had enclosed a resolution of the Com

mittee of the Society for diffusing Useful

Knowledge, to show that he had re

deemed the pledge he gave mechanics

two years ago. The resolution was to

this effect: that under the direction of

this Society, a series of useful popular

works would be published, to com

mence early in February next.

His Royal Highness, the Duke of

Sussex, then came forward to the lec-

turing-table. The members Imme

diately rose, when His Royal Highness

addressed a few words to them, in which

he expressed his pleasure at meeting

them ; the gratitude lie felt" to Dr. B.

for the exertions he had made in the

cause of the Institution, and the narrow

which he fell, and he was sure all would

join him in feeling, at the illness of

their and his respected friend,—and

own his continued interest in the affairs

of the Institution. " And Gentlemen,"

said the Royal Duke, " I need not tell

you how much I feel for the interests of

this Institution, when 1 tell you that

what 1 say comes from the bottom of

my heart." He then retired, amidst

the enthusiastic cheers of ihe crowded

assembly.

^rNOTICES

TO CORRESPONDENTS.

Owing to the space occupied 1>v En

gravings this week, the reply of F. M.

is again unavoidably postpone*?.

Communication.* (post paid) to be uddr»»*d

to the Editor, at the Publishern', KNIGHT

and LACKV, 55, Paternoster Row, Lundou.

1' tinted by D.Sidney, Northumberland Street.

Strand.

IT *0-»
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Required, the elevation and plan

being given, to delineate a Steam

Engine in Practical Perspective.

The puoip rods and imrmtias of

the engine are omitted, as being1 an

unnecessary addition to a design,

already of so complicated a descrip

tion.

To explain this figure, it will be

merely necessary to distinguish the

rays and lines of elevation of the dif

ferent parts, viz.

To the boiler belong the rays 4,

n, !), 12, and the line of elevation,

u, H, a.
To the cistern belong the rays 1,

2,5, ami OH, 1.

To the cylinder belong- the rays

S, 10, 11, and G H, 3 ami 4.

To the beam standard, a, belong

the rays 5, 9, 7, ami fi H 2.

To the fly wheel belong the rays

2, St 5, 6, and G H, 1 ; and the

beam is found by the rays 13 and 14,

its elevation being ascertained by the

height of tiie standard.

The size of the drawing precludes

the possibility of referring more mi

nutely to the various lines, but if tlie

previous rules are well understood,

the student will have no difficulty in

comprehending this problem.

The apparent disproportion be

tween the size of the cylinder in

the elevation and picture, is illus

trative of the observations in my

last, but my readers must take into

their consideration, the difference in

the points of view.

Conclusion.

In bringing these essays to a ter

mination, 1 have endeavoured, and I

hope successfully, to fulfil my origi-

nal desisni (see introduction) ; and

though these papers have been mom

particularly devoted to mechanical

purposes, they are no less applicable

to general use. • it

In so limited a space, general

rules are all I could lay down, and if

I am censured for omitting further

examples of machinery, let it be ob

served, that in an octavo page, draw

ings of a complicated piece of mill

work, would be of such dimension?,

as to render the visual rays too mi

nute for explanation , ncverthelfSB,

a draughtsman, perfectly master of

the preceding pages, would find little

difficulty in making any drawings.

Great accuracy and attention are

requisite to a beginner, who would

be, no doubt, a little incommoded by

the multiplicity of lines and in the

choice of his stations, &c. but prac

tice would soon make him master of

all these points, and he should re

member, no science, however simple,

can be acquired without some appli

cation ; and should the expert mathe

matician exclaim against the omissi

on of many of Brook Taylor's and Ni

cholson's Theorems, let himconsider

that these papers are intended chiefly

for the uie of those ignorant of the

theoretical principle! uf the science ;

and that it has been my aim through

out, to throw «s few obstacles as pos

sible in the way of the aipiring stu

dent, and that by these rales, though

the humble mechanic may not be able

to produce a delicately finished draw

ing of inventions, which, for want

of such a medium, might otherwise

be lost to the world, he iu»y yet ex-,

hibit a correct and intelligible re

presentation.
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The numerous errors, typosrrnphi-

cal and pictorial, which, (notwith

standing- the unremitting- attention

and disregard to expense, manifested

on all occasions, in the conduct of

this Magazine, by its Editor,) must,

unavoidably, creep into papers inca

pable of receiving the corrections of

their authors; and the many defects in

their arrangement, inseparable from

this mode of publication, must be ex

cused, by my readers, on these

grouuih. ' But should this little work

ever come before the public in a se

parate form, it may doubtless, in

these respects, be materially im

proved.

And now, with sincere thanks to

those gentlemen who have afforded

me their advice and assistance du

ring the progress of these essays,

and gratefully acknowledging the

favourable manner in which they

have been received,

I remain, Sir,

Your obedient Servant, and

Well wisher,

M.H.

London Institution, Dec. 1, ]826.r

GRATUITOUS LECTURING.

Sir,—When " Aurum" and " Argens"

ar* in the field, struggling so manfully

for the keys of knowledge, it would ill

become so ancienta friend and servitor

of theirs as the undersigned, to remain

an idle spectator. Many is the time

they have floodfor ten, when, by reason

of his weight, he was himself unable to

move about ; and the least he cau do

in return is, to give them a lift on an oc

casion like this. He may take leave also

to say for himself, that though his face h

rather of the brazen cast, the brains

within haveavery considerable reputa

tion foracuteness; so much so that,when

at times the generosity and profusion

of " Aurum" and " Argens" have pro

cured for them the appellali on of pounds

foolish, it is the penny wisdom of your

humble servant which has been almost

always the means of bring them round

again.

The present contest indeed may be

considered as already next to decided;

for " T. M. B." who first took the field

in defence of Gratuitous Lecturing,

(Saturday, Nov. 4,) has aroce- quietly

abandoned it ; and his auxiliary, " Via-

tor,'" after getting soundly thrashed by

him of the golden casque, ami stripped

of nearly every feather tbat covered his

nakedness, has taken flight to the

church steeple, and thence croaks out

to all the passers' bye, that " Jackdaw"

Aurum (he call names, Oh, not for the

world I) is beneath his notice, and " may

now do as he pleases.'' Ah ! Mr. Ar

gens, how could you confound such an

ill behaved bird as this " Viator" with

our old and right trusty friend T M. B.

Could all the flapping and screaming

of the creature blind you to the mighty

difference between them ? The one so

pluckless and petulant, and the other

all manliness and sincerity.—To mis

take a Tom-tit for an Eai'le, or a Gos

ling for a Swan, were a trifling blunder

compared to this.

lam inclined, Sir, to think, that Gene

Talissimo Atirum /»>t committed an error

in saying that the attendance on the

Lectures of the London Mechanics' In

stitution has recently been on the de

cline. It is but charitable, however, to

suppose that he gave us his own im

pression of the fact, rather than that he

wilfully misrepresented it. No one in

deed can imagine he would be so fool

ish as to make an intentional misstate

ment of a fact which so many hundreds

could instantly contradict. But, ad

mitting that he is in the wrong as re

gards this single and merely subordinate

circumstance, it is surely arguing after

a new fashion to set him down as being

therefore in every thing else unworthy

of regard. To assume such airs as

" Viator" has done, on account of a

slip of the tongue like this, is but a

braggart's way of covering a defeat on

every other point. It puts one in mind of

the fencer who, pushed into a corner,

and, gasping lor breath, suddenly put

up his sword, and claimed all the ho

nours of a triumph because his antago

nist happened, in the crisis, to drop his

sword-knot.

To be done however with this re

creant—for I presume it is with every

one's leave, and nobody's regret that ha

quits the field—allow me to remind your

readers that not one of all the argu

mentsso powerfully urged by "Aurum"

and " Argens" against Gratuitous Lec

turing, has as yet been met by any

thing like a fair and to-the-point an

swer. It stands still without contradic

tion, that to solicit and accept of in

struction in the arts and sciences, from

your belter informed neighbour for

nothing, in order that you may t make

2m2
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something of that instruction in the

way of pounds, shillings, and pence, is

in reality as mean and beggarly, as to

solicit and accept of food and clothing

or nothing, in order that you may be

spared the wholesome necessity of

earning them by your own industry.

No one, at least, has offered to shew that

there is the slightest difference between

the two cases. It is still also as true as

ever, that what " lightly comes, light

ly goes." It is still, too, unquestioned

and unquestionable, that what you beg

you cannot order, and that you must,

therefore, take gifts as they happen to

be showered upon you—the mustard

perchance before the beef, or the beef

without the mustard. And it is still (to

hasten to the end of the catalogue,) an

undisputed fact, that all the most zvalous

and intelligent friends of the working

classes, Mr. Brougham and Dr. Birk-

beck in particular, concur in these

views of the subject. Believe me to

be Sir,

Your's as well as

" Aurum" and " Argcns's"

Most devoted servant,

THE COPPER CAPTAIN.

P. S. I have said nothing of the words

of Daviil Honor, for certes he is not of

the race of Solomon. R. W. D. is of

a better class of reasoners, but every

person must see that he loses sight of

general principles in individual exam

ple. It is a maxim as old as the hills,

that exceptions prove nothing.

STRENGTH AND QUALITY OP HOPS.

Sir,—I shall feel obliged if any of

your correspondents can inform inc,

in a future number of your truly

valuable publication, the best me

thod of ascertaining the strength and

quality of hops. I am a private

brewer, and generally observe the old

rule of a pound of hops to a bushel of

malt. I usually judge of them by

appearance, and rubbing; them be

tween the hands, &c. I, notwith

standing', sometimes find, with the

same quantity of hops, a great va

riation in the bitterness of my beer.

If any of your very numerous readers

can assist me in the difficulty, they

will confer an obligation on your

c onstant reader,

AillCVS SdENTIA.

MR. SMITH'S TABLE FOR THE CON

STRUCTION OP SUN BtAMi/;D1

•• • >i'..i 'ii..nn« n" iii lirsnnd srrf

Sir,—In TOUT magazine lor .la -

nuary last, No. 118, p. 87, there in

a table for the construction of, sUta

dials, by Mr. Smith, (from the Phi

losophical Magazine.) I should bo

extremely obliged to Mr. M. Smith,

or any other correspondent, who

would be kind enough, to favour me

with the method by which it was

constructed, through the medium of

your magazine. '. ii:n7/

I am, &cvil> -jrlJ

C. K.

GEOGRAPHICAL

nit i!!inr

BXKRC13K. li.nu

Whether does an inhabitant of

the equator move through a greater

or less portion ofspace in the night

than in the day ? Ami what are the

greatest and least velocities ? Shew

likewise, how much greater a por

tion of the earth's annual orbit does

a person move through from . six

o'clock in the evening, until six

o'clock in the morning, than another

inhabitant does, from six o'clock io

the morning, until six o'clock iu the

evening? A solution from some of

your numerous and ingenious ror-

respondeuts, is respectfully requested

by, jMnstx*

A Member ofthe Literary

and Philosophical Society .tvf

Armley, near Lceds^i i ti i>not

FALLING BODIES.
n9vs

II bn«

J he American newspapers menr

tion a case which has lately puzzled.

the wise of that country consider

ably. Two balls, of the same shape

and density, the one weighing six

|iouuils and the other an ounce, oeing

dropped simultaneously from the

belfry of a meeting-house, the little,

ball went ahead of the big one for

some time, and betting was three to

our in its favour—when lo! aJJ <jf a

sudden, tlic liii: ball suddenly shot

ahead of the little one, and came to

the ground first ! Will some of out

 

.•"i -
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-v.O'i hut flin liJ-ur <mii! - .mo

reader* be g<v good a* explain, for

the benefit of our transatlantic bre

thren, ho* the little ball came to get

the advantage in the first part of the

distance ; and why, having once got

the advantage, it did not maintain

{•'throughout?

ittlr V. "/ ».

.i/.\.U\l. {
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(III *.

<
QUESTION IN ARCHBRY.

What difference would there be in

the distance of flight of an arrow

three feet in length, of a defined

weight, and one of four feet in

length, of the same weight, both shot

from the same bow in succession,

under the same circumstances, and

by the same hand ?

Observer.

v •■.

■

ILLUMINATION OP CHURCH CLOCKS.

Professor Millington proposes

that the dials of church[clocks, in

stead of being illuminated externally

by' gas or other lights, should be

made transparent. The following

remarks by the professor on the sub

ject we extract from a letter in the

sittas.

'"'" I foresee many difficulties in the

external illumination of church

clucks, from their height and the

danger that would in some cases at

tend the lighting of the necessary

lamps, as well as the difficulty of

fixing them ; besides which, they

would not only be unsightly, but

even in the way during the day time,

and in tesmpestuous weather it

would be difficult to keep them alight,

(even though inclosed in lanterns,)

oh account of their elevated and ex

posed situations. Now, by making

the dials of leaded or casement ground

glass, with the figures so gilt or

painted as to be opaque, a single and

internal light would answer every

purpose, at the same time that it

would be easily managed, and would

be perfectly protected. It would also

be more economical, both in the first

expense and afterwards, because a

BWtli less qtrantity of light would

answer the purpose, and I am sure

the effect might be rendered beau

tiful by the display of a little taste.

St. Paul's Cathedral offers an excel

lent opportunity of trying the ex

periment, because there the central

part of the dial is already formed

of glass, upon which a night dial

might be painted, while the figures of

the day dial would remain without

any alteration in the present stone

framing."

PRB8BRVINU POTATOES.

Sir,—Having spent a very con

siderable portion of my life on salt

water, ( more than twenty-four

years, ) I must naturally be supposed,

during such a period to have felt

and experienced many of its usual

attendant privations. Trifling as it

may seem to a landsman, one of those

serious privations (to me, at least,)

was the want of a good potatoe.

None, perhaps, but those who have

been pent up for nine or twelve

months or more, engaged in block

ading enemies' ports, and similar ser

vices, can well imagine how grateful

a supply of this valuable root is to

those so situated. Melancholy, in

deed, is the sound, when the ward

room steward announces to the ca

terers that the " last of the mur

phies" is about to be used. I have

long considered that some mode might

be adopted to make this esculent

of more use to voyagers. To do so

completely, germination must be pre

vented, and the natural juices must

be kept preserved, if possible, in

their fresh state, for on that I imagine

will depend their antiscorbutic qua

lities. I was induced to try imbed

ding potatoes in different substances,

and confining them in jars for a

twelvemonth, but did not succeed as

to stopping the germination. One

experiment seems to offer a mode

(on a small scale at least,) for get

ting a supply at sea, which, however

small, to a sick person living for a

long period on salt diet, might even

tually be the means of preserving

life. In March 1 found, on digging

in the garden, a potatoe, (the oak-

apple, a large sort,) which had lain
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in the ground all the previous win

ter ; thin poUtoe I put in a stone

pickling jar, in the centre of sea coal

ashes, taking care to ram down the

ashes quite solid about it, and so

continuing until the jar was full ;

into the mouth a bung was driven

tightly down, so that no air might be

admitted. I deposited my jar ink

chest in a cool lumber room, and on

the 30th May, being fourteen months

after, I fouud my old potatoe had

left its shell and completely passed

into another very fine one, about

S-3rds of the size of the parent, and

another about the bigness of a wal

nut. It bad all the 'appearance as

if produced in the ground, with its

leaves, &c. in the natural way, and,

on boiling it, ate in every respect and

was as mealy as this sort of potatoe

usually is.

Should any of your ingenious

correspondents have made any simi

lar experiments, I shall feel much

pleasure iu seeing their methods

mentioned; and if the desideratum

I have stated above could be accom

plished, it would be conferring a very

great benefit, on navigators in par

ticular.

I have never, Sir, troubled your

valuable columns before, but should

be happy if any hints or suggestions

of this sort might be thought deserv

ing of a space in them.

I am, &c.

Exeter. S. H.

BAIL-BURNERS.

" I have made a species of little

rocket, containing one ounce of wild

fire, to be discharged from a common

musket against the sails of a ship or

amongst the enemy's tents and bag

gage waggons. Unless fired within

the distance of one hundred yards,

and without sufficient elevation, or a

diminished charge, this projectile

is so constructed as never to go

through the canvass, but to stick

firmly into it and set it on fire. With

a few such rockets, and a dozen of

muskets, a ship's sails in dry weather

may infallibly be set on fire in a few

minutes, at the distance of 1600

yards. Fascii, or bundles of fiftyof

sixty of these sail-burners, may he

projected from a carronatle or howit

zer. They may be made of any size,

although, to ensure their sticking in

the canvass, I think they ought not to

exceed one inch in diameter." Col.

Maciroms Military Hints.

ROCKETS WITHOUT WINGS OR STICKS.

M.Vaillant of Boulogne, has dis

covered a new mode of discharging

rockets without either wings or

sticks. In a trial recently made,

notwithstanding there was a strong

westerly wind, his rockets mounted

much higher than the common ones,

without deviating in the slightest de

gree from the right line.—French

Papers. In the " Military Hints,"

of Col. Macironi, (noticed elsewhere

in our present number,) he mentions

that he (also) has devised a method

by which an ordinary Congreve

rocket may be arranged so as to be

thrown from a howitzer or mortar

without any stick, with the preci

sion of a rifle ball, anil one third

further than the range of the re

spective sheUs.

LUNAROl'S MARINE LIFE PRE

SERVER.

Sir,—The following is an extract

from an old newspaper. The idea,

though an old one, may be new to

some of your readers, and, perhaps,

not uninteresting

" Last Thursday Mr. Lunardi re

peated an experiment he has often

made on the Thames, to ascertain the

merits of a machine to save persons

from drowning. The machine is in

the form of a canoe, but very small,

and is fastened round the trunk of

the body by the most easy aud expe

ditious contrivance It is formed to

carry a little provision, or to serve at

a trunk for clothes, when nob used in

difficulties.

" Luuurdi, accoutred with this ma*
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chine, and covered with oil-skin,

plunged into the Thames at Batter-

sea-bridge, amidst the acclamations

of a great concourse of people : he

moved off with rapidity, and landed

safe at Chiswick. The superiority

of the machine to the cork jacket

seems to arise from its convex bot

tom, by means of which, the person

relying on it, is always preserved

with his head upwards. In the use

of the jacket, if by accident or vio

lence the head is turned downwards,

the jacket will be his destruction."

GRATUITOUS LECTURING.

Sir,—I have maturely weighed the

arguments pro and contra, having

reference to " Gratuitous Lectur

ing," and it appears to me, that the

balance is against it. One principal

objection to the system, appears to

be that stated by T. M. B., but

which, he has endeavoured to obvi

ate, by considering the lectures in

the light of a friendly gift ; for, on

looking more closely into this com

parison, I detected an error which

my mind had previously suspected,

viz., that the auditors in this case,

must be considered not only as ac

cepting that gift, but also as solicit

ing it. For, by analogy, if I, know

ing that my friend has a number of

plants in his possession, build a

green-house in order that he may

be induced to give me plants with

which to stock it, I most undoubtedly

act a very mean part, and such as

every one should be ashamed of.

Yet nothing less mean or shameless,

is the conduct of the members of the

London Mechanics' Institution, who

procure a theatre, for the avowed

purpose of inducing men of science

to lecture therein gratis. I hesitate

not to sny thut such conduct is even

worse than it is represented by

" Aurum," where he says it may be

compared to that of the idle and the

base receiving their sustenance at

the hand of charity ; for these receive

that which is necessary to support

life, hut thos;, a luxury.

As to T. M. B.'s averment, that

no ill effects have arisen from the

system, let me ask him, how he as

certained such to be the case, seeing

that the effects are produced on the

mind f

It would appear that " Aurora?'

has fallen into error respecting the

lectures at the London Mechanics'

Institution, as regards their utility

toothers; he appears to havejudged

by hiss own standard, which is evi

dently higher than ordinary.

But however good the aforesaid

lectures may be (which is yet ques

tioned) this of course will not apply

generally.

" D. Honor" in answer to Auruni's

question, says, that " by retaining

our money, we pleaRe others, and

have it for equally useful purposes :"

the former part of this proposition is

not valid ; because, although we may

please some, we do displease others ;

the latter part, I conceive is the only

solid argument, that can be urged in

favour of the system ; for " R. W.

D." must be sadly out in thinking

that there is anything so favourable

to a young and talented lecturer, as

money; and "Veritas" is incorrect

in advancing that the absence of ap

probation implies disapprobation, in

that sense in which the word would

be understood by an audience who

paid for what they heard.

I am, Sir,

Your old correspondent.

Joseph Bkown.

DOCTRINE OP PROPORTION, OR

RULE OP THREE.

(Continuedfrom p. 503.)

Observation 4. It plainly appears

from the above stating, that the

terms are placed according to the

numerical proportion, found between

two terms of a like kind, without

regard how, or in what proportion,

those terms are either proposed or

produced. Still it is evident, that

(how much soever this arrangement

may appear to arise from a mathe

matical fastidiousness), in every

stating in proportion, this numerical

proportion between the terms, will

exist in whatever order they may

stand.
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Observation 5. Now it is evident,

tiint (whether in the above stating,

or in the foregoing), where four

numbers are supposed proportionals,

and that two and two each represent

a like kind, such two numbers should

also stand in like denominations of

their kiud, otherwise the proportion

will prove false to that which is in

tended. Thus in the above stating,

if the term 21b., should be substi

tuted by an equivalent of 32oz., it is

manifest, that the proportiou of 1 to

32, cannot be represented by the

comparison of 8 to 16. From which

we infer ; that,

Observation 6. If in your propor

tionals, those of tbc same kind be

converted into the same denomina

tions of their kind, the four propor

tionals may then be represented by

four magnitudes, without respect to

kind or quality. Thus the above

sUtisgs may be represented:

tin'

-fc<q

"'"•)

J04UU

Afi C

al

c BB

Observation 7. Thus in Euclid's

Elements, Book 5, where four pro

portionals are proposed, proporti

onal magnitudes are demonstrated,

as be has in fact expressed them.

Arithmeticians have therefore made

use of quantities in like manner, h>

.certain of which, they have applied

assignable properties as regards

kind or quality, by which the doc

trine of proportion has been made

applicable to the determinate values

of arithmetical quantities, &c.

Observation 8. Therefore, from

observation 6, it may be seen, that,

if in either of the given stating*, we

divest the quantities, expressing the

proportion of their assignable value,

or in other words, of the characters

placed over each, the numbers or

quantities will be as properly pro

portionals in one arrangement as in

the other. Thus:

As 1 : 8 : : 2 : 16

Oias, I ; , 8 ; 8.4 »

Observation 9. From obBervatims

5 and 6, we farther observe h><-t*«-

port of the above, that where the

proposed quantities ore of vkrimis

denominations, if quautities of a like

kind arc converted into like denial-

nations of their kind, they will, alto.

taken two and two, be in like pro

portionals to each other, as above ;

and in both cases, will produce the

same result iu quantity as shewn

above ; if, therefore,1 the proposed
question had been given thug ;' ->■■

fif If lib. 2oz. of tea, cos* Mfcvfld.

what will 21b. 4or„ cost at the eaiue

rate ? the statings by both metfcoch,

would then stand as follow: "i'-'jnp

Bv abbreviation:

As 9 : '21 : |8 'tT48

Or cm 9 : 18 21'* •:••)*

Or by further abbreviation tliui r

As 1 : 21 «"• : >48

Or as 1 : 2 S1\;V>«

Observation 10. From the 'few-

going it may now be shewn, -that

the four proportionals exhibited un

der the original method, will,' in

their arrangement, prove in perfect

coincidence with the proportions of

Euclid, concerning proportional

magnitudes, and which we mar con

sider as equally applicable to- pro

portional quantities. Connected with

the present discussion, the following

will be sufficient . Hence we have,

that, when four magnitudes . (or

quantities) Are proportionals*' - they

shall also he proportional* wfcen ta

ken alternately. Thus: .:-■•,

// 1 : »■ •■ :*t.:J *i -pi^HM

«S« .shall 1 : 2 : t■• 6 S"-»*i

■ .■■•• ■ Or- ■ • " > '■ "f*

If 1 : 2 : : 8 :! ■>!•!•

So shall 1 : 8 : : 8 ,- . 10

Whence the arithmetical rule for

the original method :—Which, if tie-

proportion be direct, the fonrtk

term shall bear such proportion to

the third, that the second does totke

first ; or to the second, as the thirti

to the first. ■-•'•• -jow-i

Again, the definition of direct pro

portion;—more rec/Mitro more, and

less require* less; when the -third

term is greater than the first, the

fourth term shaft be greater than tee

second* orv'oli the contrary, less.

Which is evident from the demon

stration «fJhe proposition'of Kadfel,

Book 5, "if ri»e*tt*t oftwrr-ntiir
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' nitodes has the same ratio to the se

cond, which the third has to the

fourth, then, if the first he greater

than the second, the third is also

greater than the fourth ; and it" equal,

equal ; if less, less." Hence, in ei

ther of the stating* last given, the

third number is greater than the first,

and the fourth is greater than the

second.

[i Thus, the truth of both methods,

as far as regards the doctrine of

proportion, is fully confirmed.

Which may appear most analogous

to tlio circumstances or object of the

question or proposition, we shall

now consider.

The principle upon which this

rule (the rule of three) is founded,

has been already given, namely .•

that the magnitude or quantity of

any effect varies constantly in pro

portion to the varying part of the

cause.

Whatever demonstration fourpro-

:poitionals may be eapable of when

produced, some regard should cer

tainly be had to the rationale of the

principle by which they arc pro

duced. This necessary distinction

should therefore be carefully ob

served in the present instance.

Observation 1 1. Now, in what

ever proportion the fourth term may

appear when found, it is evident it

should be regulated according to a

certain causa, proposed ratio, or pro

portion, and should stand in pro

portion to that term with which it

is most immediately connected, and

which is the cause of its being pro

duced. See the given example with

the original method of stating ; from

which

Observation 12. It may be seen,

that in every operation two of the

given terms are fixed or unvariahle,

and between which is the determin

ed ratio ; that the third is the va

rying cause, between which, and the

result produced, or fourth term, the

same ratio must exist, or in other

!,words, are to each other in the same

proportion as the other two. There

fore it is plain, that when the fourth

. t t-r in is found, two of the four pro

portionals or terms must he consi

dered variable, according to the cir-

. ciuBgtauce* of the operation,

Observation 13. Thirty hi the

original method of stating' the given

example, it has been shewn, that the

varying part of the cause is that

term which affects the answer, and

causes a greater or less effect to be

produced in proportion to its magni

tude or quantity. Thus, the fourth

term varies in proportion to that va

rying cause, according to the pro^

posed ratio. Thus, in the original

method ofstating, this varying cause

is evidently the "quantity 3, which,

by the given ratio, produces the

quantity 18.

Observation 14. Now, wo m*jf

suppose a common transaction ' of

purchasing goods, as for intftaiteevin'

the given example : there the com

modity tea is to be purchased ; the

quantity of which is, of course, at the

option of the purchaser ; the seller

therefore proposes a certain ratio,

by which the price of the quantity

purchased shall be regulated. It is

evident, no ratio can exist between

a known and an unknown term ; and

the quantity purchased, may be pro

perly considered the last term (pro

posed ; the ratio therefore .cannot

exist between that and anotticr.^be-

causc that is previously nnl;no\v-ii,

and from that we infer an effect to

be produced by a certain ratio. The

seller then can only propose a ratio

between quantities known, as be

tween his merchandise and its price1.

Thus, in the present example, the

proposed ratio is between the quan

tities 1 and 8, by which the proposed

quantity, 2, produces the quantity 16,

or as any other varying cause would

produce a proportional effect. Thu«,

as before observed, we have fohr

proportional quantities, to -which

may be applied assignable proper

ties, so that the value of each term

may be known, and thus they an-

made applicable to the ordinary" en

quiries of valuing goods, or other

calculations whatsoever.

I To be concluded' in our nt*t.)

... .■ • i . i . ,. S'M«q

'.. •.) tioq

ALGEBUAICAl- BQUA^jrivV^

Sir,—I attempted, it few days^go,

to solve the following equation' by a
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simple one ; and, having succeed?d,

I am induced to forward it to you, in

hopes you will insert it for the bene

fit of your students in algebra.

I remain. Sir,

Your constant Subscriber,

Herbert D.

x>—y'»= 152
Given . > to find .r Si y.

OP TIN FOIL AND SILVER LEAF.

Mr. Editor,—Will you inquire of

some ofyour ingenious friends, if they

can recommend a composition to

make tin foil stick to cloth, that it

may not be affected by damp ? I have

tried glue, gum, and paste, but it

does not answer ; for, as soon as dry,

it peels off. I am also desirous of

knowing what will keep silver leaf

from being tarnished—I have hi

therto used the white metal, but it has

a coarse appearance, and I should pre

fer silver leaf if it could be kept

bright.

I am, Sir,

An Enquirer after Knowledge.

ANSWERS TO THE ARITHMETICAL

QUESTION, p. 408.

We have received answers to the

arithmetical question proposed by

Herbert D , from R. Farley, T.

K., Clyde, G., E. K. Juvenal,

Georgia'na, and Dot and Go One ;

all of which are precisely similar.

As " there is a lady in the case,"

and that a young and promising one,

we hope we shall stand excused to

our other correspondents, for giving

her solution the precedence. It is as

follows :—

Dear Sir,—As Mr. Herbert D—

says his question, in No. 170, is in

tended for beginners, and I shall be

only nine years old next week, I hope

you will be so good-natured as to

let him know, in an early number,

that I have found out the answer.—

A.'s share is 1431. B.'s 6971. and C.'s

41471.

Gboroiana.

The arithmetical operation, by

which these results arc obtained, is

thus explained by Mr. R. Farley :—

From 49871. the whole sum.

Subtract 840 sum ofA.Ac B.'k so.

Remains 4147 = C.'s share.

Now, 41471. divided by 29, = 1431.

= A.'s share, which subtracted from

8401. leaves 6971. = B.'s share. So

A.'s share is 1431. B.'s 6971. and Cs

41471.

" G" refers for a particular mode

of working the exercise to Walkin-

game s Tutor s Assistant, p. 78.

TRIANGULAR BELL*.

The New London (Connecticut,)

Gazette contains a certificate from

four men, who, at the distance of

nine miles, heard a bell of this de

scription, lately placed in the steeple

of the Baptist church in that town.

Itis said to be " made of steel, at halt'

the price of other bells, may be rung

by a child, and is so light as not to

shake the building."

WATER-PROOF PERCUSSION COPPER

CAPS.

Col. Macironi has invented a sim

ple and efficacious method of render

ing percussion copper caps perfectly

water-proof. The following descrip

tion of it we extract from " Military

Hints," by Col. Macironi, a small

pamphlet full of ingenious and impor

tant suggestions. "It consists in

dipping the open rim of the cap into

green taper wax, melted in a plate

over a lamp. The melted wax must

not be so deep as to ascend into the

cap up to the percussion powder at

the extremity, but only so much as

to form a slight lining ot wax around

its inner base. This will suffice to

cause the cap to dose hermetically

over the nipple ; so that, provided ft

be not cracked, and the gun have no

lateral vent-hole, (which it ought

not to have,) the loaded piece may be

put over the lock into a pail of water,

without affecting either the cap or

the charge. It is sufficient to have

a few such prcpaicd caps in store for

wet weather."
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TRANHMCTATION AND DISPRRStON

OP MATTER—MR. ALLEN'S LBC-

' TURB.

" Link after link the vital chain extends,

And the long line of being never ends :

Organic forma, with chemic changes

drive,

Live bat to die, and die but to revive ;

Immortal matter braves the transient

atorm,

Mounts from the wreck, unchanging but

La form."

DARWIN.

Sir,—I heartily concur with Vin

dex, who, in his letter in No. 170,

regrets that any thing relating to

the " doctrines of religion," should

ocoupy a place in the Mechanics'

Magazine. He is, however, on his

own subsequent shewing, mistaken

in imputing to me the onus of that

introduction. My article on Mr.

Allen's lecture, was entirely phy

sical,—founded on evident and ac

knowledged factt, which it would

be equally absurd and impossible

for me, or any one else, to call in

question. With all deference for

Mr. Allen's chemical science, I think

he should, not make himself " un

easy," on the score of having

"brought to light" dangerous "dis

coveries." Had he been RO guilty in

tlie eyes of the rulers, there is as

effective an inquisition here, at the

present moment, as either of those

which overturned the " dangerous"

doctrines of a Galileo, or a Law-

' rence, by compelling them to recant

those facts they had brought to light,

which might be " subverted to serve

tho purposes of impiety ! " On this

score, Mr. Allen has nothing to fear ;

and he may, over and above, com

fort himself in the reflection, that

notwithstanding Vinilex's insinu

ation, his doctrine, pious or impious

as it may be, was taught, though

probably not so chemically demon

strated, long before he, William Al

len, was ever heard of;—that is to

say, by certain eastern philosophers,

whose elucidations on that subject

were afterwards misapprehended and

distorted by the Hindoo priests, into

the spiritual metempsychosis.

The philosopher Enipedocles says,

" There is neither life nor death for

any mortal, but only a combination,

and a separation, of that which was

combined, and this is what, amongst

men, they call birth and death.

Those are infants, or short-sighted

persons, with very contracted un

derstandings, who imagine any

thing is born which did not exist

before, or that any thiny can die

or perish totally!" These facts

were also taught by Pythagoras,

Plato, and several others. Empe-

docles also says, " There is a kind

of affection by which the elements

unite themselves, and a sort of dis

cord, by which they separate or re

move themselves ! "

With reference, therefore, to the

above sublime truths, derived from

the sagacious, unshackled content*

plation of nature, Mr. Allen's lec

tures can only be regarded as tech

nical illustrations,—the late-born

produce of the united efforts of thou

sands of Aliens, during ages of ex

periments in their laboratories!

" The absurdities and contradic

tions," which Vindex finds in my

letter, cannot be attributed to me ;

for / have stated nothing, save the

proposition of the particles, but

what has been taiiL'ht 4O03 years

ago, illustrated by Mr. Allen, and

amplified by Vindex himself in prose

and verse. If then, any " absur- .

dity" be apparent in my article, it

can only result from the juxtaposition

of real facts, with certain fanciful

adjuncts, which are without the pale

of all fact or demonstration whatever.

So, as I have not taken on myself

to be either the expositor of the

facts, or, much less the compositor

of the adjuncts, " the absurdity and

contradiction" must attach else

where.

It is true, Mr. Allen did not gay

in so many words, that " a body

once decomposed and dispersed

throughout the universe, could never

be brought together again ;" but

that gentleman, as any other che

mist might have done, so clearly de

monstrated, that our poor bodies

were decomposed, recompoied, and

dispersed, through ten million bil

lions of modes, shapes, and places,

as assuredly would have left us in

utter despair of ever seeing' a single
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"home built up again with the samp.

materials," had 1 nut stepped for

ward with the proposition of the

final exhaustion of the changes on

the particles of the said "materials."

Now, this was evidently a mere me

chanical affair, which Vindex him

self observed, " stretching proba-

bilit v to the utmost, might happen."

Surely Vindex is not the man one

would take him to be, if he has any

objection to stretch probability or

possibility, or impossibility, to the

very utmost!

- Vindex says, that *' every orga

nized being erulowed with a xoul,

is perpetually in a state of change

a* to its physical body." Good—that

is just what we hare been talking1

about ; but why should this process

be now confined to animals ■' en

dowed with a soul ? " Docs Vindex

mean, that horses, dogs, &c. &c. do

not eat, drink, perspire, and " throw

off particles ;" or does he, like the

compassionate and more consistent

Hindoos, furnish every thing that

livethwitli one of these souls? Sure

ly this requires further explanation !

The succeeding remarks on the per

petual changes which organized bo

dies undergo, by particles thrown off

by perspiration, &c are mere am

plification of known and indisputa

ble facts which, in my article in

question, I, for the sake of brevity,

refrained from stringing to the others

which! considered sufficient for my

purpose. By what kind of " con

fusion and contradiction" of ideas

Vindex has been led to place these

additional farts, which are quite to

my purpose, and as much mine as

tbey are his, or any body's, in hos

tility agaiust me, I am "not, in my

present state, qualified to under

stand.'" On the same principle of

" confusion," Vindex has wasted

much time and paper, in giving a

supercrogntive extract from "Parkes'

Chemical Catechism," and has very

unfairly brought out, " a Davy anil

a Home," in hostile array against

poor me, who never dreamt of calling

in question any one of the many im

portant facts, with which these il

lustrious men hare enriched the pub

lic catalogue of knowledge !

>d ii-«,. tuo " '.ssiLod

Thus far, Vindex has spoken of

men, and things, and fact*,- 'and

it would be exceeding well, I repeat,

that nothing of a different nature

should find a place in the Mechanics*

Magazine ; but—reason preserve

us !—be now brings a " saint'' and

an " archbishop " into the field, to

prove that we shall, and that we

shall not, rise with physical bodies—

that they Bhall be our oioi» very bo

dies, but that ther shall be different,

&c. &c! • 'ill .u:«

These slight discrepancies, ' how*

ever, apart, I am inclined to main

tain, that both the saint and tbe

divine lean, as I do, towards the ma->

terial nature of the bodies to be*

raixed. Vindex, then, has not been

lucky in bis quotations. The bishop

says, " they shall be so far the tarn*

bodies, that every one shall nave

properly his own, and be truly nW

same person be was before : but ao

far different, that those of good

persons will be subject to none of.

the sufferings, noue of the infirmities

of this life," ,Vr. Now, although

this is nut as clear as one might wish,

especially from an archbishop, it i-..

at least, very consolatory ; particu

larly to myself, who stickle for the

physical and bodily resurrection.

which we have all (Christians I'

mean,) been taught from our mil

dies. It is a very great pitv, that

the divine should have concluded his

demonstration by such a phrase as—

" these things we are not qualified

in our present state to understanaY'

which, by ignorant or presumptuous'

people, might be called a blowing tp

of his own reverend authority. This

is the reason, I fear, why Vindex

himself, iu the " confusion" of his

ideas, gives his archbishop a li.it

contradiction ! He would have ua1-

knock under both to his quotation,

and to bis confutation of it. He

says, " Hence wc may lie certain, (!)

that our bodies, at the recurreotion,

will not be as they are now, made

up of particles of carbun, hydrogen,''

&c. which " are not suited to enjoy'

the pleasures of heaven." Tin? arch

bishop, to be sure, does not acteaUy

name carbon or hydrogen-; but -he

distinctly promises, us " tbe same
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bodies," " our own bodies," which

We all know contain abundant of

#uoh substances, i.-h ,«•«

,i,V*i»dex is still more directlv at

TAmncc with the authority ho quotes,

DthoodktiticUy' says, •' For this we

say unto you by' the word of the

Lord, that we which are alive, and

remain uuto the coming of the Lord,

shall not prevent those which are

asleep."

-V For the Lord himself shall de

scend from heaven with a shout,

with the voice of the archangel, and

with l the trump of God; and the

dead in Christ shall rise first."

" Then, we which are alive and

remain, shall he caught up with

them in the clouds, to meet the Lord

in the air ; and so shall we ever be

with the Lord."—IThess. iv. 15, 16,

, Here are flesh and blood, skin and

bone, carbon, hydrogen, azote, lime,

silica, and caloric, " all caught up."

Yet, iii the face of this assurance,

given.in as clear and decided lan

guage as it is possible to frame,

Vindex asserts that no such sub

stances " are suited to enjoy the

pleasures of heaven 1 "

It may be well to remark, en pas

sant, that St. Paul was the more

especially qualified to furnish the

very best information concerning

the matter in point, as he publicly

declared himself to be one of that

late-formed hut much abused sect, cal

led Pharisees, the only individuals

amongst the Jews, who ever had any

idea of a future state, or " of the

hope and resurrection of the dead." *

In addition to the authority already

quoted, I will also add, that many of

the earliest " fathers of the church,"

such as Tertullian, Arnobius, Cle

ment of Alexandria, Origen, St.

Justin, and Iremeus, have all dis

coursed of the soul as a corporeal

substance,—very ethereal to be sure,

btlt still as matter. Whether this

substance contained hydrogen, car

bon, or nitrogen, is another affair,

which it would appear, none of the

aforesaid gentlemen were chemists

enough to demonstrate.

After all that 1 hare said, Sir, I

jd tut— 'i—in ii in ii

.■xni.t ?''!.• AoUxxiii.i'i'1 .'iim :■■

will leave it to you to determine,

whether Vindex; or F. M. be the

man, who " brings into discredit the

doctrines of religion ? "—F. M. who

in his observations on Mr. Allen's

lectures succeeded, as Vindex him*

self allows, in establishing on ma

thematical certainty, a real resurrec

tion of the body ;—or the said Vin

dex himself, who quotes infallible

authorities, only to display his self-

sutfieiency and unorthodox}-, in

swerving from them ?

With such "certain" knowledge

—with such hitherto unexampled

power—with " reasons as plenty as

blackberries, "pray goodVindex, pray

be more precise—he more specific

and more liberal in your information

—hasten to the assistance of the

great fathers, Sanchez, TamboriiuY

and other casuists—decide at what

particular moment the soul takes

possession of its corporal tenement ?

Whether it is then as big as a grown

up soul, or is only an infant soul,

which subsequently thrives and fat

tens on pap and porridge, pudding

and beef—tell us whether the sou),

of a born idiot, be of the same qua* I

lity, shape, and materials, as thifl

of a Socrates, a Julian, a Newton*?

or a Byron, and in what the differ

ence of quality or texture truly coiv<)

sists ? These are but a tithe out of

the many questions I should like to

put to the error-dispelling Viiiaex*

did not my space compel me. tot

sketch only the skeleton of hat aiv«'

tide, leaving Vindex, who has Mich

a knack at amplification, to fill it up

with the best analogous materials,/

of which he will find plenty to his

hand, and be much the better for, hiavt

work. However, a couple or ojcIj

more questions 1 must put, before El

conclude, as well as suggest an idea ]

or two, for Vindex's especial bene

fit and edification.

To speak seriously, I am very fun

from recommending much deference

to " authority," as it is called, for)

it is plain, that whenever the human

mind permits itself to be guided by •>

it, without proof, it is sure to sink <

into the most pernicious errors, and.''

abject imbecility.

It requires courage as well Mil

sense to think, and more so to speak
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forone!a self. I, however, will take

the liberty to proceed, by observing,

that the great John Locke says, that

•' philosophy is a system by which

natural effects are explained," by

which, I suppose, he means demon

strated. Plato, however, says,

*' Those who admit of nothing but

what they see or feel, are stupid

beings, who refuse to admit the re

ality of invisible things." With

every respect for this great inventor

of chimeras, I will, however, ask,

whether there is no difference be

tween the admission of a possibility,

and the proof of a reality ! If, for

the sake of argument, a thing be ad

mitted to be possible, is that a proof

that it is ? But such is the reasoning1

which our learned doctors have in

herited from l'lato and his dreaming

friends, the Egyptian, Chaldean, and

Assyrian priests.

Descartes goes further than Pla

to,—he says, "we must necessarily

conclude from this alone, that be

cause I exist, and have the idea of

immateriality, its existence is there

fore, most evidently demonstrated."

So, if our imagination presents us

with the idea of a sphynx, or flying

horse, or any other fantastical being,

we are, on that authority, to insist

that such things really exist ! Wings

exist, and horses exist ; and the most

disordered or fruitful fancy can never

settle on any materials for its unna

tural combinations, titan such as it is

acquainted with, and have some real

existence.

Descartes allows that an immaterial

substance, '* cannot be said to have

any extent or dimensions, hut only

inasmuch as we say of the fire con

tained in a piece of heated iron,

which fire has not, properly speak

ing, any other extent or shape than

thiit of the iron itself."

It would Bcem that Descartes did

not know that the particles of ca

loric, or fire, have size and dimen

sions ; and that their introduction

must increase the volume of his iron :

but waving this, R is evident that, if

from his fancied modification of im

materiality we subtract the subject,

(the iron) the modification itself dis

appears. In fact, for so great a ge-

ttias, this must be regarded as a very

unhappy illustration : for, even allow* i

ing the immateriality to hare pari* .

like the caloric, which it i* positively

denied to have, such parts must be

dispersed throughout the universe,

upon their separation from the iron

which confined them.

In the schools it is never consi

dered requisite to prove a negative ;

indeed, this ii> ranked by logicians

amongst the things impossible to be

done ; but it is considered of the

highest importance to soundness of

argument, to establish the affirma

tive by the most conclusive reasoning

and evidence. Now, to affirm of a

thing with truth, it is necessary to

be acquainted with that thing. To

have indeas, it is necessary to hare

perceptions ; to have perceptions, it

is absolutely requisite to have sen*

sations ; to have sensations, requires

organs capable of receiving and

transmitting them. No idea can be

and not he at the same time! The

idea of substance is that of a thing

solid, or fluid, or gaseous, in fine—of

something.

The metaphysicians tell ns, that

an immaterial body is a substance of

an unknown nature ; simple, indi

visible, void of extent, invisible, im-

possible to he discovered by any of

the senses, (how did they become ac

quainted with it ?) and that its parts

(after having said it has no part* !)

cannot be separated even by abstrac

tion or thought ! On what, then,

does Vindex found his ideas of «uch

a substance, or rather negation of

substance ! Pray let him tell us how

it arts, or bow it is to be acted upon ?

In what specific part or place does

it abide, when it occupies no space ?

If he tells us it does occupy any

place, that is, spaee, I will let loose

upon him a host of " divines " and

metaphysicians, who all declare, it

has no parts, size, orcxtent whatever:

so that any one such nothing may as

well be, and in fact is, as much in Sa

turn's ring as in his body 1

We certainly do not know the es«

fences of any thing or substance, if

by that word we are to understand

that which constitutes its peculiar

abstract nature. We can only know

things by the perceptions and ideas

they furnish. It is very possible for a
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thing- to exist of which we hare no

knowledge ; bat again, a thing must

be something, and it assuredly exists

not for us until we acquire a know

ledge of it,—and we have no means

of acquiring1 a knowledge nr idea . of

any thing', but by our senses,—and

those senses can only be acted upon

by something which has power of

action and impingement, i. e. part*

and motion. A certain description

of reasoners,—arguers I mean,—

would perhaps say,—because a blind

man sees no colours do not colours

exist ? I answer, that the men who

do see, may attempt to describe

them to their blind neighbour ; and

it in even possible that as colours

proceed from certain tangible sur

faces, he may be able to form some

vague idea of them from the touch.

At any rate, the blind man would be

held somewhat presumptuous, even

• could he feel the colours, besides re

ceiving as he might some account of

them from every man, woman, and

child who actually sees them, were he

to set himself up to describe the na

ture and variety of every shade ! It

was practically shewn how wc are

compelled to judge only by our sen

sations, when a celebrated blind man

described the colour red to be " like

the sound of a violin !"

The great source of human misery

is the ignorance of nature. Men

cling to blind opinions imbibed in

their infancy, which, warping their

minds, prevent their expansion, and

keep them in perpetual infancy by

rendering them the slaves of fiction.

They go on from year to year, pro

fessing opinions on the authority of

others who have entirely ranged out

of their sphere, and have a " vested

interest" in deceiving them! They

dare not exercise their reason, be

cause from I he time they were fed

with a spoon, thev have been, told it

is criminal! They are therefore

content to pursue will o' the wisps,

which only bewilder, impoverish, and

degrade them.

How numerous are the men, who,

reasoning on false premisps, or ra

ther on no premises at all, discard

the evidence of their senses, glory in

the increase of their delirium, and

most complacently enveloping them-

selves with a cloud of fgnosance,

sink deeper and deeper into the un

fathomable depths of error !

To such pride, ignorance, and

error, are to be attributed the origin

and the endurance of those odious

chains which Bramins, Bonzes, and

tyrants, have from the earliest ages

forged for the children of simplicity.

The priest exclaimed, " believe me,

and obey the king—but reason not !"

The king responded, " feed, ho

nour, believe the priest, and obey

me,—but beware of expostulation !"

Such are the monstrous errors

from which have proceeded the ha-

treds, persecutions, massacres, and

despoliations, which, during so many

thousand years, have degraded the

human species below the beasts of

the field !

Happily, .1 new era promises to

dawn upon the long benighted na

tions. Reason begins to be heard

in the councils of men. That pes

tiferous influence which at all times

has caused the persecution of those

who have been the first to give natu

ral explanations of the phenomena of

nature, will one day be dispersed by

the triumph of truth and sound mo

rality ; man will soon begin to learn

that he ought cheerfully to submit to

be ignorant of causes hid from him

by an impenetrable veil ; that such

as do not, are either influenced by a

most irrational pride, or the desire

to deceive. He will then discover

that the aim of his researches should

be happiness,—which he can only ex

pect to attain in proportion as he

arrives at truth,—in proportion as

he is virtuous and rational,—and in

asmuch as he contributes to the hap

piness of bis fellow beings.

This is my hasty answer to Vin-

dex, who I hope will read it in

kindness, and with attention ; and I

more particularly recommend that he

would peruse and inwardly digest

two admirable articles in recent num

bers of the Westminster Review,—

one " On Ecclesiastical Establish

ments," the other " On the Forma-,

tion of Opinions."

To C. J. I beg to return my best

acknowledgements fur his courteous

notice, approval of my sentiments,

and promised coadj utation, ex-
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And sol take my leave of J. (;.—

of Vindex,—and ofthe subject/of this

paper, intending when next I use my

little pen for the " Mechanics' Ma

gazine," it shall be on something

tangible,—mechanical,—and useful.

With great esteem,

I am. Sir,

Yotir'g, &c.

F. Al.

[We do not very well like the turn

this discussion has taken, and should

be sorry to be individually identified

with some of the opinions that have

been broached and indicated in the

course of it. Feeling well satisfied,

however, that a fair hearing can

never do any harm to the cause of

truth, we leave our correspondents to

conclude the controversy among

themselves, requesting only that it

may be conducted, as heretofore, in

good temper, and brought to a ter

mination as speedily as possible.—

EDIT.]

SHIP-BUILDJNO.

Sir,—I find that one of your cor

respondents, who takes to himself

the significant " noiunic de guerre"

of " A Thames Flounder," has ob

jected to the hint I ventured to sug-

jjrst in a former number, that the

curve line of the body of some fishes

might,, probably, be of use in naval

architecture. His first objectum'is,

that, whereas lishes are constantly

immersed in their native fluid; ships,

on the contrary, are not designed

for suck a state of things—granted:

but, of necessity, a great part of

every vessel is, cither constantly, or

at times, i?ninersed ; ami, of course,

to this part only, I would think of

applying the construction indicated.

Secondly, he reasons, that us the

body of a fish is flexible, therefore

its contour is not applicable as a

naupegic line. Undoubtedly the bo

dies of fish, upon a fish-stall, are

flexible, so, most likely, are the liv

ing bodies in a state of quiescence ;

but muscles in their state of energy,

(and tlw body of a fish is all muscle)

personal

experience will convince him» in a

state ofelastic tension. And, I rtiink,

experience will bear us out in assert

ing, that the most elastic vessel will,

cffiteris paribus, be the mosteffecttfT

in all respects—witness the clinch-

built craft. But, hi this instanc*,.!-

did nut altogether speculate : fur.

some years since, I built* small boat,

in whose lines I endeavoured to imi

tate a particular species of thi*

curve, and the experiment was at

tended with the most complete suc

cess. I am therefore, still of opinion,

that the properties of this natural

curve are, at any rate, worth invet-

tigation, with a view to its applica

tion as a water-line ; and, with re

spect to those parts of a vessel which

are designed to be always above wa

ter, I will not say that we may not

draw with advantage from another

series of the animated works of na

ture,

, I am, Sir,

Your obedient servant,

MONAD.

NOTICES

TO COKUESPONDENTS.

The description of U. F.s machine

in our next.

Mr. Vitryville's " new mode of con

veyance" appears to us lo be contrived

precisely on Che game principle as time

of Mi. Vallante. We beg to refer him

to what has been laid, as to the latter,

in our ICinil and 167th numbers.

We shall be glad to receive from C.

W. A. lljc report of which he speaks. _,

Communications recejvud from A.

L. A.—W. S—G. W.—T..1T..Y. O.—

T. M. B.-Tyro.—Cuilloitt^rbe G»z-

man—Arnold Merrick— anil Tcrttkm

Next week the Supplement, with

Preface, Index, &c. to Vol. VI.

Communications (post paid) to be addressed to

the Editor, at the Publishers', KNIGHT

LACEV, S3, I'.lt, rmstiT RoW, l.onu.m.

Primed by D, Sidney. NarUuuubeiUod Sue
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•TltAWBONNKT pressing machinb. mitting a description of a machine,

for pressing straw bonnets, of my

Sirv-—Inconsequence of an enquiry own invention, and which, having

in your valuable miscellany, p. 350, studied economy, will, I think, an-

Vo). iv., I take the liberty of trans- swer the object in view at a,

YOL, VI. 2 N
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much cheaper Tate, and with less

trouble in the use of it, than that of

your correspondent of February last.

The one from which this drawing is

taken, has been iu constant use for

a considerable time.

The whole is mounted on a sub

stantial bench or platform. - ' . is an

upright, firmly fixed by the cross-

piece, marked L; It, has a pin at the

top and bottom to accommodate the

lever to either the crown or band of

the bonnet ; C, is a lever, with a

swivel at />', so as to turn to the le

vel of the large block, /; D, is a

strong poppet, through which passes

the wood mandril, E ; F, is another

pin of the same size as /•', which runs

in a hole through the bench, and is

turned by the crosses ; G, is the iron

heated by pads, by removing the co

ver represented in the drawing ; //,

is a block for pressing the crown and

band ; /, is another, of greater di

ameter at one end than the other, for

pressing the peaks, &c. of bonnets;

if is first placed on F, and the crown

pressed ; it is then removed to /•.'. on

which the band is also pressed ; it is

then taken from thence, and the

block, /, placed in its stead ; the

blocks are fixed to the horizontal pin

by the small screws r, r. K, is a

chord suspended from the ceiling, to

hang the lever on when out of use.

P. S. The whole of the machine is

of wood, but the pressing box and

swivel at B. It must, therefore, be

obvious, that it must far exceed the

one alluded to before in point of

cheapness. Should any one wish to

purchase this, it is for sale at a very

cheap rule. The lady, to whom it

belonged, having given up business,

hag, now, no use for it. Further

particulars may be known by appli

cation,' post paid, to J. B. M., No.

S. Serarnpore Place, Lymington,

Hants.

I am, -&c.

An original Subscriber,

Rt. F **** + *.

ON THB RATES OP CHURCH 3LOCK8.

Mr. Editor,—In your nubmer for

March 1826, p. 27u, there is a letter

from Mr. Wynn, containing remarks

on the alleged acceleration and re

tardation of church clocks, by the

action of the wind on the hands ; to

which cause the difference observed

by a traveller, of a quarter of an

hour in the time between the church

clocks of different towns, is there at

tributed. Having, for at least thirty

years, paid particular attention to

the performance of the church clocks,

both where I reside, and iu the

places I have visited, I haVe not been

able to trace any perceptible error in

their performance, to the action of

the wind on the hands.

The clock at St. Mary's Church,

Cambridge, which lias a face to the

west, has been observed to perform

for a quarter of year, with uo greater

variation, during the whole of that

period, than 15 or 20 seconds. The

clocks at St. Paul's and the Horse

Guards, in London, at the Exchange,

Liverpool^ at the Register Office,

Edinburgh", and many others which

perform with great accuracy, have

dials exposed to the wind, and are

not affected by it. In York Min

ster there are two clocks ; the one by

Thwaitcs of Clerkenwell, without a

dial, strikes the hour and quarters,

and performs with an accuracy

nearly equal to St. Mary's at Cam

bridge ; the other, an old clock, by

the fate Hindley, of York, has a dial

to the south ; it cannot be depended

on to keep very iicar to time, and

sometimes varies as much as two mi

nutes in a week ; but after long ob

servation, I am satisfied this is ow

ing to changes in th« temperature

or moisture of the atmosphere, and

not to the action of the wind on the

hands. In fact, if a strong west wind

should cither propel or retard the

hand iu one part cf its circuit, it

would have an opposite effect iu the

other ; and the errors would correcj

each other. The heavy pendulum of

a church clock is not to be affected in

a perceptible degree by any action on

the hands.

That the clocks in different towns

often vary from each other very

considerably! is undoubtedly true.

Where I have observed a. material

variation froin the true time, I have

frequcutly made an, enquiry; ,-iud
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have rarely traced the errof to any

fault in the mechanism ; except that

for want of a maintaining1 spring1,

some clocks stop for a minute or two

whilst they are being; wound up. It

often happens, that the watch-maker

who has the care of the church clock,

is so much occupied with the con

cerns of his shop, that he neglects

to ascertain the "true time, or if he

has ascertained it, to correct the er

ror of the clock. In other cases, he

is ignorant of, or inattentive to the

equation of time ; and tries to keep

the clock with the sun ; this alone

produces an alteration of half au hour

between November and February.

Frequently the regulation is left to

the sexton, who has no means of as

certaining the time ; but moves the

clock at random, or according to the

opinion of his neighbours. In many

instances the clergyman has a fancy

to have the clock faster than true

time ; or it is put back, in order that

couples may be married before 12;

or put forward, that evening service

in winter may be performed without

candles.

The pendulums of some church

clocks have not been adjusted to time

for a series of years—There is one

in this city, which has gained at the

rate of about 15 minutes a week for

several years; because the pendu

lum cannot be lengthened without

cutting away part of a wall.

But where the regulation of the

clock is attended to, by an accurate

meridian line, or a correct sun dial

placed out of the reach of mischief;

the equation observed, and the pendu

lum ball adj ustcd as occasion requires,

a common church clock usually does

not vary above a minute in a week ;

so that if compared and adjusted with

time once a week, it is sufficiently

correct for all ordinary purposes.

Greater nicety than this is only re

quired in observatories.

I send you a perpetual daily table

of equation ; and another shewing

the proper difference, according to

the longitude, between the clocks of

various places.*—Mr. Wyun'l plan

* These very useful and original ta

bles shall be given, in our next and

following numbers,—IJDi i . <

of increasing the power of church

clocks in striking, seems deserving

of attention.

I am, Mr. Editor,

Your obedient servant,

J.G.

York.

I shall be obliged to any of your

astronomical readers, to state if

there will be a total eclipse of the

sun in England, for the next 308

years.

HOW TO REMOVE PAINT FROM

OAKEN PANNELS?

Sir,—I beg leave, through your

widely-circulating' Magazine, to so

licit from some of your learned and

scientific readers, information on the

following1 matter:—I was in the

country a short time since, on a visit,

at an old family mansion, the rooms

of which are mostly handsomely lined

with oak ; some properly left in their

natural state, others painted white.

It is at present wished to restore the

panncls of the painted rooms to their

original state ; any of your readers

would confer a favour, by pointing

out the cheapest and most effectual

process for eradicating the paint from

the oak wainscotting, so as to leave

it without injury in its original na

tural state ; and ako if any, and

what varnish would be best, and

whether it is necessary to apply it

after withdrawing the paint.

I am, Sir,

Your obedient servant,

Breconian.

DOCTRINE OP PROPORTION, OR

RULE OF THREE.

(Concluded from p. 537.)

Observation 15. Now in the new

method of stating, the varying cause

appears in proportion to a term with

which it can have no other analogy

or relation than that it is actually,

when determined on by the purchaser;

larger or smaller than that term, and

cannot, therefore, be influenced, in*

creased, or lessened, in magnitude

or quantity, as an effect produced by,

2N2
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or in proportion to, that cause. This

method, therefore, teems subversive

«f the object of the rule when justly

considered: thus, to gay merchan

dise is to merchandize as price to

price, we may imagine by this state-

meat a result is intended to be pro

duced from price or money as a

cause, when the strict intent, mean

ing', and object, of the proposition is

manifestly opposite. Therefore,

Observation 10. Keeping in mind

the foregoing observations upon the

assignable values of the terms, we

may express the original stating of

the given example, and say,—If the

quantity 1 of any kind, is to, or will

produce the quantity 8 of a different

kind, so will the quantity 2 be to or

will produce the quantity 1G, the

same of the same as before, which

will hold true in all cases. Hence

the principle just laid down, that

tlir .magnitude or quantity of any

effect, varies constantly in propor-

tusnto' Hie varying part of the

1 lie principal recommendation

advanced in support of the new me

thod of stating questions in propor-

VA»n,'ia, that one general rule is thus

made equally applicable to direct

a#. W.ell as to inverse or reciprocal

proportion. This, were a mere sci

entific arrangement desired, would be

highly essential, from its apparent

run 'j : iiity with the subject treated of.

Uut the simplicity of the method has

been rather partially considered.

,A strong objection, too, may be

urged against its introduction into

she works uf school authors, namely,

the determination of the greater or

the lets of the first two terms, which

is necessary in the process there de

scribed, "thus, in proportion by

tractions, this preparatory process

will frequently involve the perplex

ity both of the scholar and master.

For instance, before the stating can

be completed, it will be necessary to

ascertain the greater of two fractions,

which cannot in all cases be deter

mined by inspection ; thus fractions

, ^different denominations may have

y^e reduced to others of the same,

.fompound fractions to single ones,

aild lastly, single ones to a common

denominator, in order to come at this

point. In short, this rule has been

considered by the generality «f wrvi

ters more intelligible divided: iuu,

two parts, and experience h»» fully

coiifirmed their opinion.

Observation 17. From the fore

going discussion, the grounds upon

which the matter of both argument*

has been founded will now be shewn.

That the arrangement of four pro

portional quantities has been made

capable of dispute by different

authors, will appear from tlie manner

in which each advocate has consider

ed the proportion of the terms. The

proportion has been considered either

as applicate or abstract. The old

method is subservient to both : the

new plan only to the latter ; if thi»

second consideration of the propor

tion be admitted, the rule or principle

is evidently wrested from its pur

pose.* Thus, in controverting an

established and rational principle, as

attempted in the new method lwifore

cited, the stating represents a cause

uninfluenced, producing as its effect

the evident and given cause of uoo-

ther effect, its supposed result :

thus a cause is made the effect of a

cause, with which it can only be ab

stractedly considered; and the ef

fect of a cause made the cause of ano

ther effect, with which it cannot he

applicatcly considered ; so that

causes are demonstrated as proceed

ing from causes, and effects from ef

fects. This must cvideutly prove

the statement or the reasoning to be

false. Things individually consi

dered cannot be supposed to iuuueiu.<-

others of their like also abstract :

and if effects be produced, the con

nexion of each effect with the cause

: : aim rtU
■ - u •ojin-.n *1>

• Merc scientific invention, ifuncon

nected with useful results, would be,

as the moving combination of the me

chanical powers, unpioiluclivc of h-

fect or acting; upon nothing'. Or at the

best, a result abstractedly produced,

without evincinj the applicatel princi

ple by which such result is obtained,

is but a dark and confused method it

proceeding. The stations at fe«r pro

portional magnitudes or quantities, like

tie: constituent parts of iho mecmwicil

powers, would represent au inutile

symmetry, if not applicate to the ordi

nary and evident reasoning of natural

causes.
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fim wfttehi'toresuMi should be de

monstrafed to produce a similarity

So^u'effects, and not causes with

causes.

- >*«.?%. If, therefore, against1 the

flWl'nw'rtibd of considering the pro*

portion, as applioatc and abstract, it

6e" tfbjected that quantities unlike

cfttfhot represent a rational propor-

tWd'pne to the other, neither by the

fcgw 'mode do like quantities bear a

reaPor'apjiRcate proportion confor-

' ""to the evident reasoning, ob-

and intent, of the principle

nV^rhlch the rule is founded, and

KV Which the Tesult is produced.

And, considering the quantities in

Winer abstractedly, they have iu the

foregoing disquisition been proved

'proportional quantities, as confor-

Inable to the doctrine of proportion

*lh 6ne method as in the other.

'■"' 'to proceed farther upon this sub-

^Setrfr Would lead to an almost endless

discussion. The method of working

tonvrule, commonly termed Compound

Proportion, would become equally the

subject of dispute ; and would in-

■•Torve a branch of the mathematics,

Trpon which even the greatest of all

mathematicians (Euclid,) has not

escaped censure.

'"'Your correspondent does not ex

pect to shield the inconsistencies of

these scattered observations by the

-*rroW of others, and though inclined

Whold with the reasoning of those

Vgi'igious blunderers whose names

ire' h>s quoted, yet it would be an

trident wrong to traduce the opinion

:of others because less supported by

-authorities. ' Yet every Mathema

tical, Scrutator, and each in the in

finite series from A to Z, &c. &c. in

the nomenclature of anonymibs,

must not expect to find that all will

,1ti blur./ -■ -

-9*n 9ilJ t' ' ' ' • .■ '

Ai "iu ■j.Pay a due submission,

And acquiesce in his decision."

<bi»OC'bo; J r • ■:.,-, . /

"h.!,sttth this conviction, he hasuot of

fered the foregoing observations with

-any > design to instruct your readers,

hut tw call forth » more erudite ana

lysis than that which be has adopted,

°hnd :a *onftrmatk)i» <lr dispruvsl of

-•wWiifhas been hitherto 'advanced

upon this important subject, »o as

to establish ies truth by the strictest

reasoning. If (his be obtained.

though he may be proved the. most

egregiously erroneous of all writers

upon its discussion, his object will

be realized, and a sufficient reason

and justification be furnished for

what he has offered. • > n .d */ ,vns»

■ I Hin, Sir; I it h 3111

Your obedipnt seNMsW

■H. H. 'O

Nov. 2, 18Sfl. • -I -idi

< • ■■ • ■'<<»i'I\M«S

■ i ^-i ■ «)/•, V6UT

• :•■)'!« »ifr

M. LA BBAlTME'8 NEW oktVAj/W

BATTEhtES."
r ■ f II- ,bn\i

M. La Beaume, who has acquWe'd

considerable reputation in the me

tropolis for lis successful applica

tion of galvan sin to the cure of dis

eases, (particularly those of the At-

gestive organs, and of the head and

the nervous system, consumption,

asthma, gout, rheumatism, &c.) DM

just published a small volume eon-

taminsr the details of bis singularly

efficacious practice, and a. descrip

tion, which we now prhpose tdjia/

before our readers, of sotne5ra*r

galvanic batteries of his invention- ;

to the superior powers of which, ih

the developement of the galvanic in

fluence, may be chiefly ascribed -tHe

many happy restorations to lteaith

and enjoyment, of which Ml'IA'JB.

has been the honoured instrument.'

The object of the fint of M. 1m

B.'s batteries is, to increase -ftte

galvanic power, ad libitum, and"%o

continue it for a great length of

time, without any fresh excitation.

" These most desirable results aYe ef

fected by a metallic and a semi-

metallic substance, combined frith

another less oxydable metal,:'tlie

surfaces of which are acted ^on 'by

one or two mineral acids diluted with.

pure water. The power' and diirjU

tion obtained by these meaifti are

very great, though contrarV 'rathe

hitherto acknowledged laws of gal

vanism, which require two dissimilar

metals and one interposed fluWio

dcvclope the galvanic lnn^en|SL',0It

is riot only capable of increased
r.tf i ii, w.i'ufl Ti:*io in .KitKnimonsE

n'j'ij '.iwl aim iiilt ,rii)i(e nl .tniot]
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power, but, by a simple contrivance,

it perpetuates its action to almost

any length of time for a succession

of operations ; these advantages are

obtained by the shape and position

of the plates; for, instead of being

square and stationary, ns in the com

mon battery, they arc circular and

niade to revolve on an axis at the

Will of the operator. As only one

segment of the circle is used at one

time, four different operations may

be effected in each revolution of the

entire circle, without the trouble of

•wiping any part of the circle. A

constant stream of galvanic fluid

may thus be exhibited almost ad in

finitum, and the unpleasant effluvia

arising from the frequent addition of

acid, as in the common mode, is pre

vented. The apparatus, being con

cealed from view in a handsome co

vered box, cannot give alarm to the

most timid patient. The greatest

facility is afforded in removing the

oxide from the surfaces of the plates

ty a few revolutions round its axis,

and the virtue of the acid solution in

the cells remains in full strength for

a very long time."

The figure which we here insert,

 

is a representation of this galvanic

battery as it appears on the table,

with the cover open, and one half of

the circular plates displayed.

The two following drawings re

present the series of plates out of the

box, and the box with the crystal

cells which contain the acid.

rJimmmmhiSk .

ft~

<3«^

handle fixed to one end of the spoke,

made to revolve on their axis, and to

come in contact with a knife, which

cleans their surfaces from nil oxida

tion. !.«.,

The rest of M . La Jl.'s batteries

are all of a portable description.

One contains tour series of plates,

which he states may be preserved in

good order for some months, or eten

years. Another, intended for use in

cases of suspended animation, ii re

presented in the following drawings.

 

When it is required to clean the

plates, they are suspended in a box

without cells, and, by means of a

It consists of three or four

hundred plates, in a box of about

three feet long, three inches deep,

and three inches wide. The circular

plates are about the size of half a

crown, and when the apparatus is

taken out, the box is filled with di

luted nitric acid, and the row of

stringed plates is placed horizontal

ly on the two supports of the bat

tery.

A third sort of portable battery is

contained in a common walking-

stick, for the convenience of town or

country practitioners, when no con

veyance can be immediately obtain

ed for a larger battery.

This _ galvanic cane consists of

three divisions ; the first contains

a bottle of acid, salt, and linen rag,

covered by a metal cap affixed to the

handle of the stick, and which is to

be used as a cup to mix the acid

with water. The second division Is

composed of two parts, one sliding

on the other by means of a groove ;

when opened, it forms a pair'of gal-

vauic batteries of three or four hun

dred plates of combined metal, which

are connected together by an arched

wire. The third division, which is

the smaller end of the stick, contains

a small lancet, the conducting wire*,
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&e. and is also held by the hand

during the operation. This stick

contains all that is necessary for the

galvanic process except water, which

can he obtained on the spot.

But the most portable battery of

all, consists of two or three hundred

plates of the form and size of a shil

ling or a six-pence, contained in a

small box which may be carried in

the pocket.

Each pair is separated by a piece

of cloth, on the principle of Professor

Aldini, (the nephew of the celebrated

Galvani,) and " this battery," says

M. La B. " is more powerful than

his, because I combine the semi-

metal with one of the other metals."

The subordinate parts of the gal

vanic apparatus, as the directors,

conductors, &c. are not so well ex

plained by M. La B. as we could

have wished. He informs us they

are on " a new principle," and that

is all he says respecting them. He

alludes also, in different places, to

certain "directions" to operators

with his batteries, as being neces

sary, but gives none. Of these

omissions, however, we speak rather

with regret, than in the language of

complaint ; for it must be allowed,

that an Individual who declines to

avail himself (as M. La B. does,) of

the uncertain protection afforded by

our patent laws, has a right to adopt

whatever other means he thinks best,

to secure to himself the benefit of his

inventions. Every information that

is wanted may, we presume, be ob

tained by application to M. La B.

himself.

ARITHMETICAL QUESTION.

I should feel obliged to any ot

vour intelligent readers, who will

give a neat solution of the following

question :—
From a pipe of wine, containing

HO gallons, 10 gallons were drawn

off, and the vessel replenished with

10 gallons of water; after which,

10 gallons of the mixture were drawn

off, and then 10 gallons of water

poured in; now, the like process

having been repeated four times, it

is required to find how much wine

remained in the vessel, supposing

the two fluids to have been thorough

ly mixed each time ?

Clyde.

gratuitous lecturing.

Sir,—In the course of the dis

cussion which has been carrying on

in your pageR, on the subject of Gra

tuitous Lecturing, I see it is stated

that Doctor Birkbeck is one of those

who have expressed a decided opi

nion that mechanics ought to pay for

whatever instruction they receive.

In confirmation of this statement, I

beg to mention, (on the authority of

an historical account of Anderson s

Institution, Glasgow, which I find in

No. 7, of the Scots Mechanics' Ma

gazine) that when the trustees of

Professor Anderson were enabled to

give effect to his favourite idea, as

expressed in his will, of extending

•• Experimental Knowledge to the

artificers of Glasgow," " an ad

ditional lecture was agreed to be

given, gratis, by Dr. Birkbeck, on

the principles and powers of mecha

nical engines, and calculated chiefly

for working tradesmen ;" but that,

" about two years afterwards, at Dr.

Birkheck's suggestion, the trustees

resolved that models should be ob

tained to enable him to enlarge the

course of instruction of the Mecha

nics' class," and that, "to render

that class productive, a small fee,

offive shillings on each ticket^

should be taken. It is farther stated

that when, on the 4th of April, 1824,

the managers proposed to Dr. Birk

beck, to take the risk of all ex

penses upon himself, and to receive

the fees of the classes," Dr. Birk

beck (very properly) resigned his

situation as professor, after some

correspondence with the trustees,

which attests their mutual regard."

I am, Sir,

Your obedient Servant,

Glasoubnsis.

Tower-hill, Dec. 18, 1836.
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Sir,—I forward you what I conceive

to be an improvement in the steam

engine, particularly as regards saving

of expense.

E, is the grate ; D, is the fire

place ; F, P, the brick-work ; C, the

boiler ; B, is a tube ; c, is a valve

placed in the tube B ; A, is a piston

which is fitted air tight in the tube B ;

a, i/, two small projecting iron plates

fastened on the rod of strong iron, « ,-

C» is a post ; K, is a beam riveted at

O; n, is cut into the beam and ri

veted through w ; sucker, I, is a

trough where the water runs away,

t—as this might be applied either to

canals or machinery. The steam

Being generated at C, forces the pis-

ton A, up, and that raising the beam

K, strikes against a, which opens the

valve c, and the steam escaping, the

weight of it overcoming the pressure

of steam falls to B, and striking

against 6, shuts the valve c, when

again tie steam having tlw same

power, forces A, up, and ,it_aoU:as

before described. The action of the

i
'

i

•I
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beam might cither be employed' in

drawing water for canals or turning

machinery. If A, should not be

heavy enough to overcome the pres

sure of steam generated, then a

weight might be placed on the end

of the beam, over the piston, at n,

which would have the desired effect.

The construction of the drawing of

the water is too simple to require

explanation.

I am, &o. -if

'•' IS .(Mb

•

DESCRIPTION OP THB GEOMETRIC

CHUCK.

Sir,--Some years back Iconstruct-

ed an instrument on the principle of

the Geometric Pen, and»s I made

it si-rc\v on to the noseof the man

dril of my lathe, in the same manner

as the eccentric, oval, or other chuck.

I have called it the GEOUBTKIC

CHUCK. I now present yott1 Wh*

four specimens, illustrative of what a
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chuck of this de<<Tiprion'is capable

nt'doinir ; and should these be deem

ed worthy of a place in the Mecha

nics' Magazine, I will, on a future

occasion, transmit sonic others.

I would recommend those who

maybe desirous of constructing: such

a chuck, to peruse the description

of the Geometric Pen, given by

" Adams, on Mathematical Instru

 

ments, tee," And of tlie " Epicycloid

Chuck," which is given in the French

" Manuel du Tourneur." I will

also give, with great pleasure, any

information in my power on the sub

ject, that may be asked of me,

through the medium of the Mecha

nics' Magazine.

Every description of oval may be

produced by means of this chuck, in

the greatest beauty and precision.

 

This chuck is susceptible of per-

ling all the work of an ECCBN-
 

The GEOMETRIC CHUCK produces,

also, at the will of the workman, by

putting on a stop, all figures com-

pounded of the loop outward**

-tr>irrt»fio

In slqiaoj

stem I

 

All the variety of figure or de

sign which these'four principles af

ford, are thus obtained by means of

one chuck; and all four may be

blended in one design, without

chucking the work a second time, or

of removing even the chuck from off

the inadril, advantages tooTwll

known, to every workman, to need

any comment from me. The QB-

OMETRIC CHUCK works, moreover,

with such precision and correctneB,

as to produce the finest hairlines

imaginable, in perfect parallelism ;

whilst, on the other hand, it Js ci-

pable of producing work, as deeply

cut out, as can be accomplished |n

eccetitrie work, or by the cutting aijd

drill apparatus ; and of bringing ii]i

the points and edges of the figures,

to the greatest possible degree of

fineness, sharpness, and beauty. It

perfects its work, also, with incon

ceivable rapidity ; in working it, the

lathe may be caused to revolve as in

common turning, indeed, it is no ex

aggeration to say, that, in compa

rison with the eccentric chuck* it

performs in the ratio of mhiutcs tu

hours. Suppose, fer instance, it

were required to give, on the lid of a

snuff box, a finishing circle of bead

ing, composed of 300 diTisioinK;

with the Eccentric Chuck, the

lathe must be stopped, and the chuck

adjusted three hundred aud sixty

times, and the time this will take,

every practitioner full well knows;

whereas, the Geometric Chuck, will

complete the same number of bends,

from only one setting ofthe chnck,

and without stopping the lathe Of

taking the tool from the work. i'» .M

lam, Sir, &c. ''"!»

J. H. IBBRTSOK.

South Street, Chelsea. -. •'« V»

— - ii . ,J «I.IIRJ«

GRATUITOUS LBCTURISTG. '

«*tif the .loop Mwrnrdiv

s terfwlo ifttmulli

.H3-JH1

3q/i iliol

Sir,—As I

j» io

I am
'•• »HT

not at all
• i'
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of the honour of the " last word,"

I do not intend vicing with Viator

in his imitations of the frequenters

of a certain fashionable watering1

place ; neither shall I hereafter, if

he ever thinks fit to re-appear, no

tice his communications, however they

may be directed against me, unless

lie can bring his language into some

thing like dispassionate argument,

and divest it of the personalities

which have, hitherto, (in my opinion)

disgraced it. He has not, in any

degree, even directed his artillery

against the main question under dis

cussion, but solely against a very

subordinate point, arising simply

out of the fact, that the same tiling

may make very different impressions

on different minds. Not hut that it is

good generalship to attack what ap

pears to be the weakest point ; still,

in this case, I can neither commend

the skill nor the courage of Viator's

attacks. I trust, now, that T. M. B.

will again come forward, and, by

restoring the discussion to its legi

timate and proper direction, put Vi

ator to the blush, and shew him, that

however desirable allies may be in

cases of danger, still honourable con

duct cau only ensure respect, and

judicious movements render assist

ance valuable.

I am, Sir,

Your very obedient servant,

Arm .M.

December 26, 1836.

P. S. The Copper Captain has en

tirely superseded the necessity of my

entering more fully into the subject ;

to whom, and Joseph Brown, the lo

vers of independence are, in no small

degree, indebted.

A.

Sir,—It was riot my intention to

have again written on this subject,

(I mean that of Aurum's mistake,

as to the attendance on the lectures

of the London Mechanics' Institu

tion), but I cannot allow the scandal

of the " Copper Captain," to pass

unnoticed, and must beg for the li

berty of a small space in your pages

to reply ; although, I confess, I

think they might he much better

filled.

My object, in writing to you at

the first, was only to correct Au-

rnni's mistake; to that one dingle

point I have faithfully kept, end,

therefore, the simile of the feneer

claiming- all the honours of the com*

bat, on account of the sword-knot

accident, will not here apply, i I

claim but the victory on one point ;

that of having exposed a very inju

rious misrepresentation.

That I set Auriim down us being,

in every thing else, unworthy of no

tice, because he committed a fault, I

flatly deny, and I refer to my first

letter for direct evidence to prove

the contrary.

I do not fear, but that my general

will again take the field ; at any

rate, I trust he will not debase him

self by any unfair measures, or com

mit himself by evasion and mean sub

terfuge.

I shall now take my leave of Mr.

Penny Wisdom, (who does not seem

inclined to overrate his price,) and,

trusting that I shall not have again

to trouble you on this score, I bid

" good night to Marmiou," and hope,

in future, to see Aurum assisted by

such reasoners as Mr. Brown. With

this wish I shall conclude, and

I remain,

Your very obedient Servant,

VIATOR.

Sir,—In my undersigned capacity,

(which I have been free to take on

myself, as I think it much wanted,)

I would just hint, to certain of the

disputants, on the subject of gra

tuitous lecturing, the propriety of

conducting the discussion with leas

acrimony and petulance, and more

good feeling and temper ; always

bearing in mind, " to press their

point with modesty and ease." Be

ing an impartial, though not an un

interested spectator of the combat,

I trust these remarks will be kindly

received, as coming from a

" MODRRATOR."

Dec. 21, 1826.

[We cordially join in the recom

mendation of " Moderator," and

must positively decline inserting

any more letters, but such as bear

directly on the point* at issue, and

are couched in perfectly moderate

and courteous language.—EDIT.]
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■ (■ MLB DRIVING.

Sir,—In answer to the enquiry of

a Carpenter, in No. 170, I send him

- the well known law of falling- bo-

dies. Their force i9 double their

weight, by falling1 only through a

space of 1 1 inch, but in further de

scending, their force will increase

only as the square root of the dis

tance through which they pass. His

iron ram of six cwt„ would there-

tforeby a fall of 1 J inches only, strike

the pile with a force equal to 18 cwt.,

but by a fall of 20 feet, which

amounts to 192 times the above

distance, it strikes with a force equal

to the square root of the last dis

tance or about 14 times its actual

weight, viz. about 84 cwt. Its de

clination will neither increase nor di

minish its force. I have explained

the subject briefly, in order to oc

cupy as little space as possible in

your valuable pages, but shall be

nappy to treat the subject more at

length if required.

I am, Sir,

Your humble servant,

Aries,

(another answer.)

Bulbourne near Tring, Dec.7th, 1826.

Sir,—I send you the following an

swers to the questions on pile driv

ing, by " A Carpenter," in the 170th

Mo. of the Mechanics' Magazine,

which, I hope, will prove satisfac

tory.

The force of percussion is mea

sured by the product arising from

the body moved, multiplied by the

velocity, and the velocity of a body

falling from rest by the force of gra

vity, is (by Mechanics) as the square

root of the space fallen. Hence, we

have the following easy rule for find

ing the comparative forces with

which a ram strikes a pile, after

falling through any given spaces.

Rule: Multiply the weight ofthe

ram, by the square root from which

it falls, and the product will be as

the force exerted on the pile

Thus, in the proposed quotation,

the weight of the ram is given 6 cwt.,

and the space fallen 20 feet; we

have, therefore, 6 X ^/20 =» 6X4-47

= 26*62 for the required force, which

is equal to the force exerted by a

weight of 26-82 cwt,, after falling

from quiescence through a space of

one foot : for, by the above rule, the

force exerted by a ram of 26-88 cwt.,

falling from rest through a space of

one foot, is ns 26-82 X */\ = 2S82

as above. If the space fallen be 50

feet, we shall thus have 6 x a/50 =

6x7-07 =42-42 for the required

force, which is equal to the force ex

erted by a weight of 42-42 cwt.,

falling- from rest through a space of

one foot.

The loss of power occasioned by

the declination of the engine, is thug

estimated, .

A

or ib

C B

In the above figure, let A C re

present the engine in its declined

situation, A B being equal to II

feet, and B C 20 ; thus, from the well

known principle of Mechanics—

that, if a weight is placed on an in

clined plane, that weight is to the

effective part thereof in the direction

of the plane, as the plane's length is

to its perpendicularheight,—we b1

haveAC:BC:: 6:^?5'

the proposed questions (because AC

= VAB'+BC = ^11" + 20' =

22-82, and BC = 20) 2282 : 20 : :

6 : 5 25 ; therefore 525 cwt. is the

weight acting- in the direction of A C,

and this, multiplied by the velocity,

which (by mechanics) is known to

be the same as if the ram had fallen

from rest, through a space equal to the

perpendicular height of the plane,

gives 5-25x ^/20 «•* 23-4675 for the

force in the direction of A C. In or

der to get the force in the perpendi

cular direction, we have, by the re

solutions offorces, 22-82 (A C) : 20

(B C) : : 23-4675 ( = 5-25x ^20) :

20-56.—20-56 is, therefore, as the
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fbWei itf 'ffieijWrbendfcqittr 'direction;

er in the direction of the ftii, tfre

difference 'between «'"hich atid 8S-88

gives 6" 26 for the loss occasioned bj

the declination of the engine.

:" In Ae' above calculations, the re^

«istaace of the air and the loss of

Wower by friction are not taken into

tH* account, neither of which, in the

first case, Would much affect the con

clusions ; but, in the latter case, the

loss by friction would, I apprehend,

be very great, and would therefore

occasion a greater difference than is

calculated above. I am, Sir.
■"'' W. Lake.

»■;■)■■' m

AWgifrEll TO FELIX POUD*S QUESTION

S
ON CLOCK WORK.

6 " G

the time in which

l

168

of

Tfujur, = 27 3-7 seconds ; and as the

escapement wheel contains 27 teeth,

the pendulum vibrates 27 X 2 = 54

times in 21 3-7 seconds, or 1511-5 in

00 seconds. Now in 60 seconds a

pendulum 39"2 inches in length

makes CO vibrations,

.-. asl5TFl' : 60*= : : 392 : to the

lepgtb. sought.

iu*^ . Inch. Inch.

Qr, 571536 : 90000 : : 392 : 6- 17

'.'..' 6*17 inches = the length rc-

And, per question, a pinion ot 3

teeth on the arbor of the hour-wheel

WjVrts in a wheel of 9G teeth, on the

ar^r of which is the fusee, .*. the

Of*

6MM0 "devolves in - =12 hours ;
1 1 o

andjp', the fusee revolves exactly

14 times in 7 dins, or 1G1 hours. ,

-m* >,.>,,:„■ . 1 remaiD, Sir,

sdJ J-I....I ¥««* obedicut Servant,

F.natujuinmylait ooDWtvifi'ea-

tyX:-^- ;, +Ax\»+—s— +«

„ X°l- vj., P»ge,T472, JlstlFolwBn.

line 24, for / read L. »f,iuoe

Cftigwell, Dec, 2j 182fr i : ' -y—

.-I-4-' ..■•• . '■ ■ ' Ml' tlS 3W

••• ■ ■ (' >.-r \, '1(> SIlIjSV

THE SECOND VIEW OP THE RBSBR-.

VOIR CAS*, i, '.ft !„|» 70*

Sir,—I beg leave to send you the

following answer to the second view

of the reservoir case, as stated in the

lGGth No. of the Mechanics' Maga

zine.

'. "'iiiiS

; _i» ,iee

^Sir,—Your correspondent, " Fe-

!»' Ford," (Vol. vi. p. 415,) wishes

to know the length ol a pendulum for

a clo<Sk with a certain combination of

jfcneels; Now I think the following

yp^ation ' will produce an answer

feutticiently near the truth.

"/."By his question, the number of

Involutions made per hour by the
\lli>r.i * i. • . ■ - gj -, >

escapement wheel = - x

X
it makes one revolution

 

In the" above figure, let A B'iii'J

•= 200 feet, AC = o = 40I'Twtj

E O = c_= 8 feet, E F =». d -f £ B

— AC—EG = 1GS feet', swa/lhe

perpendicular height = 20 feet «=.i.

The solid content of tlie reservoir

(Simpson t . Fluxions, art. . L54j *j

^xT+^xV+^S+Tf x T+V fl'/iN
.. I , e. :\M

200 X 40 + 168X8+200+166X4W+8

20
X ~ = 000261 cubic feet. Letx.be

6

put for the depths to be pumped put

by the first set of labourers, and we

shall have h : * : : a — d : J K-4/£

therefore, by multiplying means apd

extremes, we have A X jTK^5f/g

* X o—d, and J K
xXa^~4

+W.

And in the same manner J L is found

2X«
to be = — -*%■ c ; consequent

ly, the solid content of the part to

be pumped out by the first set of la

bourers (nr of the part above * 1 1 - -

plane,) I M. is = jwijou

•'•! ■>; 7- •>- -»iii mtT.nr. -"S'K^lTrF^i kIL

>>\< lu ■)/'ifl;j>'j^xio'j ni itnt itfnd lu
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« 4-

.
^

.
-7 -r- -;

il tJ «"-"L I f
h, by tiie question, must be =t

90026J , , ...
—— : whence, by redaction, Sic.

we get the cubic equations, ;r3+185

x'+5275x = 52750, from which the

value of a will be found to be 7-7852

= tin1 depth in feet to be pumped out

by the first set of labourers, which

was to be found.

I am. Sir,

TTMV i':Yolir obedient servant,

WM. LAKE.

Bulbourne, near Trinj.

Since inserting our summary (p.

391, vol. vi.) of the numerous solu

tions with which we were favoured,

of the first view of this case, we hare

also received answers to it from

H. W. St. John's Place, Wakefield

HT-T. ofBedford-J. E. B. White-

haven—Mr. Win. Tonkin—Monad

—C. K. Pembroke Dock—and Az,

Purton, Wilts. Monad and Az will

perceive, from the said summary, that

their answers are in some particulars

erroneous ; all the others are correct,

ar.d in accordance with the majority

iif those previously received.

J. K. 15. makes the same remark

aS N. H. did: namely, that to pump

out half the quantity of water, is by

no means to perform halfthe labour;

since it must require more power to

pump out the lower than the upper

half; and he therefore proposes the

following as a

THIRD VIEW OF THE RESERVOIR

«A8E.

It is required to determine what

depth of water the first party must

pump out of a reservoir 40 feet wide

at top, 8 feet wide at bottom, and

200 feet long, that they may perform

half of thelabourf ,

J. E. B.
Itflllli. . .1 :. j. . . :• ..

Tl VINO AND BUILDING

-K[ to jn- is HI . • /.« u . ' >MI ".pi, ui

Sir.— It is probable that the fail

ure of your correspondent, K, of

Madras, (pages 341,) in his experi

ment with Dr. Robert Smith's tuble

of beats, was in consequence of the

organ not being1 at the proper pitch

I'm- the numbers calculated. If he

will tune, iu the first place, middle

C of the diapason-stop, or the next

C below of the principal, to concert*

pitch, or so that the air contained in

that pipe shall make 240 complete

vibrations, backward nnd forward, in

one second of time, he will find the

following numbers of the beats of

the flattened fifths in ten seconds,

answer his purpose. The best time

for tuning- an organ is, at a ineaa

temperature and pressure of the at

mosphere, and when the air is dry.

Let the following letters stand tor

middle C, and the sounds next above

it, then the tifth above middle C,

should beat flat 22 j above C sharp,

23; D, 25; E flat, 27; E, 28 5 F,

30; F sharp, 31 ; G, 33; A. 37 >

B flat, 40; B, 42. The major thirds

above C, D, E flat, E, F, G, A, nnd

B flat, will be perfect ; and the ma

jor thirds above (' sharp, F sharp, G

sharp, and B, will be so much sharper

than perfect as to be extremely disa

greeable. It is usual to tune from I',

by ascending fifths (and occasionally

descending octaves, in order to keep

near middle C,) as far as G sharp j

and by descending fifths (and occa

sionally ascending octaves,) as far as

to E flat, the resulting fifth. A Hat

E flat, will be so much sharper than

perfect as to heat 234 times in tea

seconds ; and this very harsh fifth is

called by some tuners the wolf,

fijuinte du loup.) It may be of 'We

to remark, that half any one of the

preceding numbers will be the beats

of the same fifth taken au octave

lower. ' • ;

This is the system preferred by

dc Celles, in his magnificent

folio, in French, on organ-biiiltfmg1,

p. 429-1770. Dr. R. Smith, at p.

ISO, of his Harmonics ( I '/.">' i ). directs

the tuner, as a proper method of tem

pering the common scale iif organs,

to make the third and the fifth,

above the same bass note, beat

equally quick, the third beating

sharp, and the fifth beating flat.

With respect to the next inquiry;

I have tried with success, three tire*

thuds of dividing the cylindrical sur

face of organ barrels, to mark the

proper places for the plus and, sta«
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pies.-—-first, by taking a thin brass

plate wit h concentric circles scratch-

ed on it and divided, by HUMUS of a

clockmakcr's engine I'm- cutting

wheels, into suitable uumbers of

equal parts, and fixing it by a screw

passiug through its centre into that

end ul' the wooden axis of the barrel

which is farthest from the handle of

the organ. Second, by using a

wheel, larger in diameter than the

barrel, framed of seasoned mahogany,

and turned cylindrical, with an iron

screw fixed in one end of its axis for

the purpose of screwing into the end

of the axisi of the barrel. This end

of the axis of the wheel, must be long

enough for the wheel to be without

the frame work of the organ, in eve

ry situation of the barrel. Writing

paper is pasted on the outer cylindri

cal surface of the wheel, forming a

belt about _'! inches wide, which is

divided into a number of equal spa

ces by ink-lines, made with a draw

ing pen held steadily against it,

while the wheel is made to revolve.

Each of these spaces or loops is

divided by cross lines into the bars

or measures which are to occupy one

revolution of the barrel, and every

measure is afterwards divided, by

shorter lines or by dots, into six

equal parts on one edge of the space,

and into eight on the other edge.

The musical mechanic will be at no

loss for the choice and application of

these numbers to the different sorts

of time. In both these methods, the

endless screw is displaced, the plate

or wheel, and the barrel revolve to

gether, and a fixed pointer shews at

what divisions to depress the requi

site keys, so as to mark on the paper

covering of the barrel points,

where the flat wire pins and

staples are to be afterwards

inserted. The wheel is more accu

rate and convenient than the plate,

and is, I believe, most in use with

men who follow this employment of

setting barrels. For large organs,

however, if not also for small ones,

the third method deserves the pre

ference. To practise this method,

the endless screw is used to turn the

barrel in its place, the handle serves

as pointer to equal divisions on con-

-eutric circles, drawn on disks of

cord, previously put on the end at.

tin1 spindle, and fixed against the'

outside of the frame-work. Thus,

the turns of the handle for one revo

lution of the barrel, multiplied by

the divisions on the disk employed,

will give the number of equal notes,

if not equal spaces, into which the

barrel may be easily divided. Some

ingenious persons use a train of

wheel-work, with changeable wheels,

moved by turning the handle, instead

of employing .the divided disks -of

card.

The flat brass wire may be pur

chased, in sorts, at Wright's in

Drury Lane. I believe that the

staples are commonly made by fixing

one end of the staple-wire in a vice,

then winding it on a rectangular pa-

rallelopiped of hardened steel, of a

proper thickness, and in width equal

to twice the height of the staples.

This covering of wire is afterwards

separated into a number of staples,

by cutting it with a chisel on oppo

site sides of the piece of steel in the

middle of its width. Bedos describes

various tools for this work, consint-

ing chiefly offour pairs of long pliers,

each formed into five different steps,

or thicknesses, making in all, staples

of twenty different sizes. See plate

101, and page 594—(1778.)

I am, Sir,

Your obedient Servant,

ARNOLD MBRBICK. 

PIANO-FORTBS.

Sir,—I should feel obliged to the

writer of the notice of a French Pa

tent Elliptical Piano-forte, page

*188, invented by a common work

man, if he would answer the fol

lowing queries respecting it, and

which will give him but little trouble,

if he has examined the instrument.

Are the two sound-boards separate

or connected together ? Are they in

the same plane ; if not, how are the

two planes situated with respect to

each other ? Arc the circular ends

any thing more than like oar square

piano-fortes with rounded corners A

Foreign piano-fortes are much infe

rior to ours in quality of tone Mid
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power, but are thought, by many, to

be superior in lightness and quick

ness of touch. I should be glad to

see a description of their action, or

system of moveable parts, as ham

mers, &c. " The suppression of

the angles," or corners, ofthe piano

forte, ia of little or no advantage to

the tone.

The " Patent Self-performing

Piano-forte," mentioned in page *2 15,

is, probably, dementi's, price from

160 to 300 guineas ; it is in the

form of a cabinet piano-forte, and

may be played on with the fingers.

A. M. COHIN.

559

opinion of any of yonr correspond

ents on the subject, after which, I

will give them mine ; and, in the

mean time, Sir, believe me,

Your's, with respect,

True.

Sleafoid,Dec. 1,1886.

THE " ALGEBRAIC EQUATION.

Sir,—Herbert D.'s second equa

tion should have been *"y—xy\ and

the following is my humble attempt

at solving the question.

xl — yl — 15J-1

..... 487 1** quest.

•3=800 bv addition.

EXPANSION OP WOOD.

I should be glad to see, in your

very \iseful work, a statement of the

dilatation and contraction of any of

the seasoned woods, commonly used

by joiners, consequent on a variation

of the temperature and moisture of

the atmosphere, as determined by

careful experiment. Some account

of the variation of deal rods, in

length, may be found, I believe, in

the ordnance survey of England, but

it is a work which 1 cannot now refer

to.

M.

=192 by mulln.

'—yW~S by subtn.

.-. IF—y =a 2

Now divide 2nd equation by .r—y, Jand xy — 84 ;

but JF^J|V'= j?_tjcy + y*=: 4

and __ 4j-y =3 96 .1

but x—y

*i
•'• y

and ir= 10—4

= 10

~S 8 by sub.

= 41 .
c > Ana.

— 6J

CLYDE.

CHANGE WHICH MERCURY UNDER

GOES IN ITS MBDICAL PREPARA

TIONS.

Sir,—Having lately been much

occupied in the preparation of the

Piiulfe Hydrargyri and Unguentum

Hydrargyri, of the Phannacopu>as

(or what, perhaps, the generality of

your readers, unacquainted with

pharmacy, will better understand by

the terms. Blue Pill and Blue Oint

ment), I am much divided in opi

nion, as to the change the mercury

undergoes, whether it be merely me

chanically divided by the trituration ;

or whether by the action of the at

mosphere, assisted by the tritura

tion, it be converted 'into an oxide.

There appear to me to be many ar

guments for and against each sup

position, ami I shall be glad of the

CELLAR DRAINING.

Sir,—I beg to inform " Inquiti-

tor," whose communication you in

serted on the 28th October, that his

cellar may be drained by the follow

ing plan :—Spring an a'rch over the

well, 18 inches below the surface of

the cellar, and over this another arch

INVERTED, laid in cement, the water

being kept well pumped out during

the work, and until the cement ia

properly set. Let a layer of cement

be next applied over the whole cellar

floor, extending upon the walls to

the height of three feet ; the joints

should be previously picked out,

which will afford the cement a good

tooth-hold, and the bricks well

washed, to cleanse them of all impu

rities, which might prevent the ce

ment from adhering. I recommend

the rfoiiWe arch in consequence of

 



FREEING COPPER PLATBR FROM WAX.

the danger there is of the upward

pressure of tlu> fluid bursting- a single

one, which I have known frequently

to happen, and I advise the cement

to be laid over 'the walls 18 inches

higher than the water usually rises,

by way of additional security. The

pump being left in the well, the wa

ter may be used for domestic pur

poses. This subject being one of

general concern and utility, I may,

perhaps, afford the reader some use

ful hints, by describing the following

case. In August last, the Rev. Mr.

Marriott, of Horsmonden, Kent,

sunk a circular tanfc for rain water,

10 feet in diameter, and 14 feet in

depth, the bottom being pared witji

bricks, and laid in Parker's cement,

which covered also the sides from top

to bottom ; at IS inches above the

bottom of the tank, a spring of hard

water burst in, which was kept

pumped out, till the plastering was

finished ; but such was the pressure

of the fluid, that on the morning fol

lowing the completion of the work,

the cement was found forced up from

the bottom, and the tank containing

18 inches of hard water. All subse

quent attempts to resist the influx of

this spring into the tank proving un

availing, I recommended a small hole

to be excavated to the depth of 18

inches below the bottom, directly

under the end of the pipe of the

pump, this pipe I lengthened by the

addition of another piece, sufficient

to reach to the bottom of the hole,

and setting the pump to work, . the

tank was kept clear of water whilst

I proceeded in the following manner:

I laid three courses of bricks in ce

ment upon the bottom, sloping every

way from the sides to the centre,

forming an inverted dome, and plas

tered it over with the fresh cement.

When the cement had set, the pump

ing was stopped, and I sawod off the

additional piece of pipe, plugged the

end securely, and cemented it over.

No water ever afterwards penetrated.

In conclusion, I must remark that

much spurious cement is manufac

tured and sold ; the buyer should

therefore be careful to procure ge

nuine, as no other can be depended

on, X remain, Sir, &c.

John Rbap.

1'IlP.EINi; C0PPBR PLATES

WAX.

FROM

Being an amateur of the art of en*

graving, I have for my own amuse

ment engraved names, '&c. on bras*

plates, and in Ailing the letters with

black wax in order to shew the engra

ving better, I find a difficulty in ret

ting the wax off the plate without

chipping it out of the letters and in

juring the surface. If .any of your

numerous correspondents will bo

kind enough to state how the wax

can be most easily removed, they

will confer a lasting obligation on

Yours, respectfully,

Pkrsevbraxcb.

NOTICES

TO CORERSPONDENTS.

f J* 7

Mr. N. Short's Introductory Discount

on Natural Philosophy, and Mr.

Weekes's interesting Scien u tic Expe

riments and illustration*, will both be

commenced in our next.

J. H. Y.—O .—Corporal Trim—

and N. E. B. on " Gratuitous Lectu

ring.'' wish to skirmish in a field which

is already sufficiently occupied. Be

sides, there is nothing new in what the}

oiler on the subject.

Communications received from J. P.

(omitted to be acknowledged a lew

weeks ago.) — Norvicensis — C. K.

(Pembroke) — R. B. — Whiostooe —

An Independent Mechanic—W. W.—

and E.T.A.

The publication of the Supplement,

containing Preface, Index, &c. &c to

Vol. VI. is unavoidably deferred till next

week, when will also be published

Part XI.IV. being the concluding one

of this volume.

Communications (peat paid) to be addressed

to the Ed)tor, at the PublUuers', KNIGHT

and LACEY, ,'»jj Paternuttel Row',' Loudua.

Printed by D. Sidney. NimhuinberlandStm't,

Strand. '
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Abyssian Obelisk and King's Chair, t81

Acoustic Drawing, CI

Age, on, • 151

Air Stone, immense, tl59

Ait Stoves, to remedy thedefeclsoi,+137

--Beds, +231

Pomp without valves, +2S1,*23S

Alchemy, act against, 253

Ale, historical notice of, *237

Algebra. (Nicholson's) Remarks on, »84

Algebraic Symbols, Abuse of, tl50

Algebraical liquation, 5S7, 559

Alluvium, what, + 106

Amalgamation, of, 815

Animal Mechanism, on, til'

Analysis, what are the advantages of ?

47

Angle, Trisection of the, 512

Applejrath and Cowpcr's Printing Press,

•257, *279.

Archery, question in, 533

Archimedes, Memoir of, 38, 74

Architecture, Naval, see Naval

, .Cottage, 307

Arithmetical case for opinion, 342, 390,

404, 556 Question, 468. Answers

to, 538. Another, 551

Arnot, Dr. on improving fire places,

•106, »282

Arts, Society of, distribution of Prizes

by, 1-92

Astronomy, Chinese, 313

Aurora Borealis, Theory of, 56

Austin, J. on preparing colours, 30

B.

Balance for small weights, +101, »1 19

JkyL- , Hydrostatic, cheap and de

licate one, • 147

Balloons, of, 4,"M.*'0*.* "J'tJ?"'

+ 141, +154, »149. +165, +197,t233,

*23I,«285, 486, 513

Bank Note Engraving, 508

Barlow's Process of purifying sugar,

+223
Barnard, John, improved Linch-pin by,

428

Barometer, of, 46

-, a Poor Man's, *90

^Barometrical Engine, +205

Bath, Portable Vapour, (Capt. Jekyll »)

•113

, a simpler oue, *259

Bees, on the Culture of. +87, +107

Bells, Triangular, 538

Bevan's help to Magnifying Glasses,

tl88 . ,_ . ,

Birkbeck's, Dr. adaptation of Dupin s

Mathematics, practically applied, 386,

4 IS, 469, 505

Bird Catching, Art of, 331

Birds, Migration of, 18

Blackadder, H. 11. on the Combustioa

of Alcholic Fluids, •20S.+211

Blacking, Receipt for, +192

Black's Balance for Small Weights,

+ 101.»119

Blunken's Fan-gate Sluices, +193

Blasting Rocks, Swedish mode of, +206

Bleaching Powder, Manufactureof,*134

. , History of the art of, 884

Blowpipes, cheap and simple, 33, *248

, Otlley's Oxy-hydrogen, *V!61,

Boat, on a new plan, »97

Bodies, Chemical union of, 319

Falling, Cases respecting, 2, 45,

•173, 532

Bone Crushing Machine, +121

vBones, Method of making Soups from,

•255

Boot Powder, Receipt for, +176

Bottle Stoppers, how to unfix, 46, 76

Boulton, Matuew, Memoir of, *249

Bow Church, notice of, • 151

Bower and Bland's substitute for the Air

Pump in Steam Engines, +168

Bowring, John, on Mechanics' Institu

tions, 70

Brandy, application of, to wet feet, in

judicious, 524

Brewing, Hancock's invention for Cool

ing the Worts in, *135 ; testimony to

the value of a Paper on, in No. 115,

391

British and French Manufacturing Skill,

76

Broadmeadow's Gas Generating and Pu

rifying Process, 423

Brown, Jos. plan by, of Double Fold

ing Doors, 217 ; on Gratuitous Lec

turing, 535

Browne's, G. D. Hydraulic Press, 65,

Browne's Gas Engine Carriage, 7», +86

Brunei's Carbonic Acid Gas Engroe,+124

Bryan's moveable Railway, *267

Builders, Hints to, »272

Burney, Dr. on Barometers, 46

Burstall'a Steam Coach, 509

C.

Cables, new Method of Heaving, 10

Calaminaris. Lapis, how to dissolv*,

•232

Calculating Boy, +159

Culculutoi, portable, for Seamen, 511

Canoe, Sportsman's, 485

Canvas, protection of. from Milder

+ 100

Caoutchouc Moulds, 28

■, purifying, *266

 

Cards, Fifteens in a Pack of, 47, •»#
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Carmine, ^reparations of, + 190

Carriages, Draught of, 1 1?,6 ; Safety Joint

for, +233 ; improvement in., 302, 319,

3-11,357,38.-)

Cartwright's, Dr. claim to Ore invention

of the Power Loom vindicated, 403

Casks, bow to secure the bungs of, t'J JC

Caterpillars, how to destroy, fv05

Cellar Draining, 405, 161, 659

Cement, Fire and Water Proof, tl90

—, Vetruvian, *191

- ■ ' , Roman, Parker's, »283, 374,

400

, (or china, +256

Cements, Vicat on, *197

, on hardening, Xfil

CJiambeis's new Press Drill, *W0

VCheap Food, tl 5 1

Chemistry, Fjfe's Manual of, +228

Chesnut Tree Bark, Tanning principle

of, 47

Cheverton, B. Gas Power Engine hy, 7,

,.20.

Chiranrvs, Jeffrey's improved, +89;

IIiori:s t237

Chimney Sweeping Machines, 369"

Chinese Towers, * 1 37

• _ Astronomy, 313

Christie, on the Magnetism produced

by Rotation, »II5, •IIS

Chronometers, plan for Hegulaling, 45;

V/ppthe Variation of. •108

±-^ — , Prize, •III, 412

Chucks, Cycloidal, 17, «2G5

Churning Machine, German, 297

Circle, Squaring the, 509

Climate, effect of Cultivation on, 309

Clocks, Paper, *175

Clocks, Church, Illumination of, 519

533 ; on their rates of going, 546

Clock- work. Questions on, 413. An

swers to, 556

i , Alarum, •IRS

Cloths, Gossamer, 513

Coal Mines, on preventing the F.iplo-

sion of Foul Air in, 2(33

Coat Horse, improved, t2!9

"Coca, a cheap food, tl 51

^CocdaTrec, notice of, *287

Cogan's, [>r. Drag for Drowning Per-

swis, *nr

Coke, improvement in manufacturing,

tl17

Cold, production of, by combination of

Metals, tl8I

, Concentration of, bv Reflection,

• 814"

Coliseum, the, description of, *92S

Collars, Horse, best sort of, 3 1

Colours, on preparing, 30

' '' ', Rawliuson's Mitt' for Grinding,

tl71

Comet, the lost, 382, 39V

Compass, Variation of, #270, 539, 139

Continuous working Engine lor raisins;

^ Orei.&c. SPfl

€eiief»itiu. notice of, 6f ' * ''

Copper Plates, on preserving from Chi-

' dation,'tl7"iY Oo freeing tiiwj^i',
5C0 ,,*■ ,

Copper Sheathing, on Sit ,tl' | Dir+fl

mode of preserving, *221

Corin, A. M. on Family Ovens, tlj*

on Elliptical Piano-fortes, 558

Corn Bin, Self Registering, +153

Cornwall Steam Engines, 421

Cottage Architecture, of, 307

Cotton, Vojagc of a Pound of. •203

Seed Illuminating Gas, •-•-,

•-:

+ 148

Stuffs, on Sinking, • 138

N^ow», Winter Food for, tS7

Cranes, why are the Jibs of, made of

Iron, +159, +179

Creophyrus, description of. +*29

Cubic Equations, on, 51

Culinary Apparatus, Premiums offered

for, +202

Curvilinear Spaces, new Method of

finding the Area of, ?,T2

Cyder, inquiries respecting, •111

Cylinders, Church's patent, for Casting,

•209

Cylindrical Vessel-, on Measuring the

' Contents of, 23

L).

Dakin, G. S. Blowpipe by, 33; Appa

ratus for Manufacturing Sulpham

Acid by, +225; improved Lamp-fai-

nace by, +219

Damp, preservation from, *208

Daniell's Hygrometer, *2S2

Dansey's, Capt. Kite for Shipwrecked

Vessels, +196

Dead bodies, extraordinary preserva

tion of, +241

Deluge, the, +190; Theory of, S7».

395

De Jongh's improvement in the Manu

facture of Coke, +1 15

Deptford Mechanics' Institution, Dr.

Gregory's Speech at the Anniversary

of, 458, 477.

^DeTir'snew Rotary Motion, +129.+158,

+ 165

Diagonal Framing of Ships of War, oa

the,*19S

Dick's new reflecting Telescoj*. +198,

+211

Diluvium, what, +166

Diorama, the, description of, 190

Distances, Measuring, +165, 360

Diving Belt, Steele'* improvement ia,

+ 115, »161

Doors, double-folding, +217

Downton's continuallv flowing pump,

302'

Drag, Dr. Cogan's, for drowning per

sons, *1S7

Draining kind, 9. •151, 487

Drawing, Acoustic, 64

Drill, NewPreta.by Chambers, "iTO .

Driving,, high and low,+»32, 348 \
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IVHinDionil'»(Li«ut.) N ight Light, + 111;

Ceodesical Operation*, til 79

Dry Rot, on, t245

Dupin's Mathematics practically ap

plied, Dr. Birkbeck't adaptation of,

386,413,469,505

E

Earth.movingllie, 72,»122, tlSI,+174,

+20G—," Machine for compressing into

blocks, wanted, 374

Earthquakes, cause of, 30 ; peculiar

mechanical effects of, til'.*

Eddystone Light House, account of,

•150

Edgeworth's Machine for measuring

distances. + 165

Egg, to remove the stains of, fromsil-

. ver, +176

Egyptian Mummy, prototype of the

Venus de Medicis, +2)2

Electrical Apparatus, of, 31, 58, *8T,

+171, *188, *S51Phenomena, 118, »159, +188,

355, 381,470. 475, 483, 503

Elk Fossil, 43, 1 1 67

Elmos, Mr. on Railways, 5

Engine, of the word, •889

English Industry, History and Prospects

of, •811, »214, 347

Engraving on Steel, the art of, +199

———, Bank Note, 508

Eolian Harp, best method of stringing,

+ 176

Epsom Salts, when first obtained, +253

Europe, Summit of, 375

Eve's Steam Engine, +124, 321,341

i Rotary Pump, 456

Explosive Powder, accident from, •190

Eyes, Right and Left, difference be

tween, 43, +99

F.

Fall of the leaf explained, * 116

Falling Bodies, case respecting, 2, 43,

•173. Another case, 5S2

Feeding Cattle, receipt for, *255

Ferguson's, J. notions of Mathematics'

+83

Fermentation, how to prevent, +256

Figures, of, «1S5, •158, »206

Filtering water, on, f 104

Fire, Prevention of, +99 ; preservation of

Accompt Books from, *246

Fire Places, on, • 106, 1 137, *172, »197,

•282

Fire Engines, triangle for elevating the

jet of, +169

Fire Stove, the Barnaidine, 468

Fishing Rod Reel, improved, +105

Flaws in precious stones, lodiscover, 313

Flooring, Kitchen, 55

Machine, "222 . , , m

Flour, adulterations in, bow to detect,

343

Flower Pots for Rooms, *233

Flowers of different colours, froixt the

same stem, how obtained, *2g8*

Folding Maslius, (node of, 434

Ford, Felix, solution by, of a eat* iu

Emerson's Trigonometry, 516

Forsyth's composition for curing Tree*,

•155

Fountain, Dancing, • 104

Fractions, Vulgar, or, *206,,217, +231,

•268, 298.366, 392, 419

Fratnpton, H. Improvement by. on ilia

Cycloidal Chuck, 17. Proposal by, for

Mechanics' circulating libraries, 44

French and British manufacturing skill,

7fi

Fresco Painting, revival of, 304

Fruit, Wall, how to ripen, "\9l

Fuel, relative value of, •283, 351

Furnaces, velocity of the draught

through, *t 19

Furniture, Sick Chamber, 12

Fyl'e's luminal of Chemistry, t228

G.

Galvanism, singular application of, 319

Ln Beaume on, 549

Garden Frames, Self-acting Ventilator

for, 475

Gas, origin of the term, +253

, Chlorine and Oletiant, spontane

ous combustion of, *189

, Coal, Purification of, +187

, on the use of, for heating and

lighting Dwelling-houses, t62, +137,

t234

—, Hydrogen, Self-regulating Reser

voir for, +216

—— Engine, Chcvertou's, 7, 30 J

Brownes, 79, +86; Oxley's,»89

—-, Lighting, Origin and Progress of,

t219

Pipes, Improvement in, •231

, Generating and Purifying Process,

417

obtained from Cotton Seed, *89,

tM8 ;..

Gases, Simple and Cheap Method of

Experimenting with, 327 " ^

, Refractive Power of, *166

Gauge, Bisecting, by Palmer, +181

Genius, On, +189 .'■ -, T

\.Ceodcsical Operations, by Lieut. Drum-

mo ml. *I79

Geographical Exercise, 532

Geological Antiquities, + 148, +170, +25Q

Specimens, suggestions for

the Collection ol", 525

Geometry Applied to the Arts, Dupin

and Bukbeck's, 336, 413, 469, 505 -

of the Chinese, 464, 505

Geometrical Problem, »I57, *260

George tbe Third's Poor Man's Mill.

+ 187, +248

Gilding Manuscript Writing, 64 *

Gill's Improved Saws, Cleavers, &c.

tl48

Gladstone, J. description by, of a Hori

zontal Windmill, 94 .V'-on*

Glass, Roman, fragment of, 62



GlaM, tiow acted oo by Wtatar, fii*-';

and by Light, +182

——, Improvement in Manufacturing,

•148, 359

Gold, Substitute for, *208

Gold-Beater's Skit), ('reparation of, 63

■ ■■ Leaf, Preparation of, 67

. TriBkeU, Colouring: of, tl67,*l 80

Grafting, on, +189

Grain, on preserving from Mice, +116;

Apparatus for Drying;, 419

Grammar, on English, U, +92, +115

Gratuitous Lecturing, on, 392, 4 19, 463,

467, 493, 506, 523, 531, 535.551, 6SS

Gravity, Specific, on, *168, »184, 309,

315, 353

Gregory's, (Dr. Olinthus,) Speech at the

Anniversary of the Deplford Me-

' chanics' Institution, 458, 477

Grinding Mill, Pollard's Epicvcloidal,

805

Grubs, how to Destroy, +205

Gum-lac, purifying, 519

Gun, Air, Invention of, +200

Gun-carriage Troak, New, 26

Gun-lock, Safety, + 136

, Pneumatic, 468

Gun-powder, discovery of, +253

Gun-Quoins, Improvement on, +123

i ' ■ H.

Hail Rods, 384

Hall, Jos. on finding the Moon's Age, IS

Hammer for breaking Stones, Improved,

471

Hancock's invention for Cooling Worts,

•135

Hare (Professor,) on Specific Gravity,

•168; Self-regulating Reservoir for

Hydrogen Gat, +216

Harvey, Mr. on Sir Robt. Seppings'

Diagonal Framing, *193

Hathaway, T. on Algebra, *8 1

Hauy, Anecdotes of, +175

Heat, on the nature of, 13; Increase of

in descending into the Earth, explain

ed, 28; Proportioned to the darkness

of Bodies, +215; Hudiation of, *2S0.

Healing Houses, Russian Mode of, 41

Heaters, Portable, by Nicholson, 312

Heaving the Ix>g, explanation of, 300

Hedgehog and Snake, Fight between, 46

Herapath, Mr. on Compensating Pen

dulums, +94

Hints, Miscellaneous!, 861, 451

Higginson's (Lieut.) New Method of

lieaving Ships' Cables, 10 ; new Gun-

carriage Truck, 26 ; Improvement on

Gun-quoins, +123

Hiorl's Improved Chimneys. +237

Honey, process of Purifying. •SSS

Hops,' Strength and Quality or, 53*

Horses, Economical Method of Feed

ing, 872

Howard, Mr. on the Advantages of

Scientific Knowledge. +189

"■iMert ImprovedrfMowicter, + M9 > • •

HuttotTs (Dr.) Tablet of Numbeis, Mr

t rors in, 50 *' - ' sftisrnniq

Hvdraulic Press, (G. D ) Browne'*-, *»,

+ 171

——- Cements,*! 70 -.'•

Hvdraulics, on, *139, ••«», 407> 446,

457, 471 - J

Hydrogen, large Sel(-regulating Reser

voir for. 356

Hydrophobia, Cure for, 879

Hydrostatics, on, *193, •260, 407, 446,

457

I.

lbbelson, Mr. on Employing Sulphuric

■ Ether Vapour as a Moving Power,

+ 174

Ice, why it is Warmer under than

above it, 291

— and Snow, on the Formation of is

the Atmosphere, *27G

— Houses, Natural, 51

Imperial Measure, Elucidations of.

T109; Defects of, + 1 2fi

Indigo Grinding Mill, +201

Ink, Sympathetic, 313

Iron, Process of Puddling, 78

——, Loss by the Oxidation of, 4SfBridge first designed hy Pnichard.

and not by Darby, 80

Iaherwood, Rev. C. on Moving tbtj

Earth, +131, »122

J.

Jackson, R. on Mai lie malic* and Gram

mar, Tl 15; on Geological Antiquities,

+ 118; on Mechanical Genius, + 16'i;

on the End of ihe World, +210; on

Safety Joints for Carriages, +232, 341;

on Neglect of Native Talent, 301 ; an

Instructing Working Classes, 308; on

Measuring Timber, 317

.leak's Apparatus for Regulating Steam-

Boilert, 481

Jeffrevt' Improved Chimney, +89

Jekyli's (Capt.) Portable Bath, •IIS

Jennins and Belteriilge's Patent for

Working Pearl, +140

Jones' Apparatus for Drying Grain, 449

Jordan, T. on Well Boring, +125

L.

La Beaume's New Galvanic Batteries,

519 '•

Lake, Wm. on Pile-driving, 535 ; un

the Reservoir Case, 556.

I<imp Furnaces, improved, +249

Lamps, Fragrant, *\ 19

.without Wicks, •908. till

, Monnom's Tallow, 433

Larch Bark, 487

Lathe, Frankland's, Enquirv retpecrin;,

•112

Trees' Elcmenls of Arithmetic, Ac. 4*5

Leslie's Apparatus for ascertaining the

Specific Gravity of Powders, 315

Life Preserver, Marine, Smith's, *4t>l,

•273,831

Lijhl, Nature of, •260. Ml f •■»•



Light, Instantaneous, *92; modes of

producing, t247 ■" v >i .. •

**—» Intease, tl'tt . - -:S .-..i-r.'Sr-K

, Night, »172

Lighting largo Apartments, Locatelli's

plan for, #24S

Lime, method of Burning w ithout K i In j,

829

—, Chloruret of, an Antidote to In

fection, *247

I .inch-pin, Improved, 428

Litrameter, the, description of, 353

Lock, with four Keys, 71

London, Increase of Day-light in, 362

■ . ■ , Purification of the Atmosphere

of, 3(i2, 476

— Mechanics' Institution, 463, 467,

493, 506, 527, 531,535

- ■ ■ (Kiist,) Mechanics' Institution,

336, 375

——— Bridge, effect of the Removal of,

on the Tides, 45, 75

■ University, Plan of, »140, *152

Loom, see Power

Lovijs Beads, 309

Luckock, Mr, on the Civil and Solar

Year, +208

Luminous Objects, Reflection of, 472

Lunardi's Marine Life-I'reserver, 531

M.

Machine, of the Word, »229

■ for Raising Ores, &c. *126

Machinery not Injurious to the AVork-

ing Classes, 293

Macironi's (Col.) Hints to Paviours,

431,443; Sail-burners, 534: lmpro-

. ved Rockeis, 534 ; Water Proof Per

cussion Copper Caps, 538

Magic Squares, how to form, S25

Magnetic Needle, see Compass

Magnetism, on, 81, +110, *145, 'les,

•260, 470

Magnifying Glasses, Helps to, tlS8

Manby s (Capt.) Apparatus, Accident

from the use of, tl96

, Life Boat, »252

Manumotive Carriage, Remarks on, *96

Maps, Pasting of, on Cloth, •231, 359

Maible, Tabris, +199

Marine Life Preserver, Smith's, *1S1,

•273, 333 ; lunardi's, SS4

Mathematics, James Ferguson's No

tions of, +83, •110; Remarks on, + l 15

—— Practically Applied, Du-

pin and Birkbeck's, 386, 413, 469,

, 505

matter, on the Transformations of, 898,

472, 484, 539

Matthews' SafetyGig, Improvements on,

•91

Maudsley's Manufactory, Accident at,

+ 153

May-bog, of the, »276

Measure, Natural Standard of, 2

. ■ ■», imperial, see Imperial

Measurement of Timber, Instrument

for, t295t Common Error*' in, 817

Mechanical ^o«ibouxrjy*l*L tltaK.!

——— Gcniuif on,+16i .

.» < ■ Trifling, 400

Mechanics' Circulating Libraries, Pro

posal for, 44

— ' Institution*, 70, +173, 1 179,

•227, •267, 336, 875, 384, 458, 467,

477, 49S, 506, 527, 631, 535

^Mercurial Vacuum Lngine, +185, *8I6

Mercury, changes which it undergoes

in Medical Preparations, 5J9

Meridian, Universal, 48

Meial, Durable Compound, 380

Meteoric Stone, *192

Meteorologicul Observation, granri,+174

Microscopic Minuteness, 316

Mildew in Corn, remedy for, *190

——— in Canvas, prevention of, 1 100

Milk, Instrument for ascertaining the

Strength of, 342

-\r—, Why does it extinguish burning

Pitch »

Millington, Professor, on Illuminating

Church Clocks, 533

Mineral Waters, explanation of their

efficacy, 203

Miscellaneous Hints, 361, 451

Mole-cricket, singular structure of, +213

Monnom's Tallow Lamp, 433

Moon, to find the age of, 13

, on the light of, +100, 810, 358,

438

Moray's Vapour Engine, +128

y Motion, Perpetual, see Perpetual

Motion, new Rotary, Ti29, +158, +165

Mountains in Owhvhce and Mowce,

height of, *208

Multiplication in on* Line, 404

Mummy, Modern, +245

Muslins, mode of folding, 484

N.

Napier, Lord, Inventions of, 40

Native Talent, neglect of, SOI

Naval Architecture, S5,»»7, •12S,«i20,

•193, *2 16,489, 505, S44

Navigation, River, helps to, by Sic Jo

seph Senhouse, "200

Needle, the variation of, see Compass

Newton, Sir Isaac, memoir of, 397, 41 1

Nicholson's Portable Heaters, 312

Nightingales, of, 302

Nine, properties of the number, •158

O.

Oaken Pannels, how to remove paint

from, 547

Oat-bruising and Chaff-cutting Ma

chine, 512

Odometer, Hunter's improved, +141)

Oil, Seed, refining, +159

Optics, 3, +121 ... . :«

Optical Phenomenon, • 148 •«.»*.

x Orchard's Vacuum Engine, *8I

Ores, &c. machine for raising, • 136,

361

Organs, building and tuning of, 340, 557

Ovens, family, +106

Oxalic Acid, the discovery of, *207
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Oxley's Gns4Eni*ine, *89 ' '' '" '" J "?"

Oxygen, of, •228, 298

p

Paddles, plan of substituting, for oars,

337

Paddle-Wheels, Improvement in, 875

Paint, cheap and durable, for coarse

work. •24B, 471

Pointer's Colic, cure of, J08

Painting, Dryers in, 476

;—; on Porcelain and Earthen

ware, 510

Palladium, the discovery of, 48S

Palmer's Bisecting Gauge, + 1S4

Paper, Straw, tl 86

manufactured from Bark, *251

Parker's Roman Cement, *285, 406

Parkin's Rules for calculating Ton-

nage, 422

Patents, New, 15, •12T, tlflO, tl76,

•175, t192, +221, 1-240, »256, 320

Paviors, Col. Macironi's Hints to, 431,

44S

Pearl Shell, Patent for working, tl40

——, Mother of, 455, 493

Pendulums, Compensating, on, +91

——•-, Wooden, on, »229

Percussion Copper Caps, Water-proof,

538

Perkins's Steam Engine, practical ap

plication of, tl6S

^Perpetual Motion, 1, ^6, +104, *126,

•200, +246

Perspective, Practical, 877, 401, 424

441, 487, 504, 520, 529

Phenomena, Singular, 43

Physico Theological Dilemma, +83

Piano Forte, Elliptical, •188,538—

Self-acting, #2I4

Piles, durability of certain, #192

, of driving, 471, 555

Pine-houses, on Steaming, 514

Place, La, on an universal meridian, 48

Plans in relief, of, 47

Plough, Improved, tl67

Polar Regions, Ground 8well in •270

Pollard's Epicycloidal Grinding Mill,305

Popular Lecturer, the first +253

Porcelain, Painting on, 510

Potatoes, on Dressing, +160—Preserv

ing, 304, 533—Influence of Fashion

on the introduction of, 410

Power Looms, Cartwright's, Saddler's,

and Delvalle's, 102—on Dr. Cart-

wright's claim to the invention of, 403

Printing Cloths, Improved Process of,

•2U7

■ Press, Applegath and Con

ner's, »257, «279

Proportion, or Rule of Three, Doctrine

of, 501, 635, 547

Pump, Air, Substitute for in Steam En

gines, +1 68

Pump*, Self-acting, 12, +154, +208" .'

—-—•, Leathers of, »87

", Con.tinua.Hy Flowing, bv Downs
ton. 302 T'

Pump, Brunton's, Improvtmarf ii?~lf-

, Eve's Rotarv, 456

Putty, Solvents for, 44, 77, »171

Powder, »240

Puzzolana, fabrication of, *170

Pyroligneous Acid, discovery of, 251

Pyrophorus, Explosion of, *190

Quare's Repeater, Description of, + 117

Queries, 3,43, +112, MIS, +143, +160,

+ 192, T224, +239, 304, 400

Quinine, Sulphate of, how it is adul

terated, *252

R.

Railways, Plan of, by Mr. Elmes, 5 ; by

Mr. Bryan, *267

Rats, how to Scare, +207

Rattle Snake, Account of the, *223

Raw linson's Colour Grinding Mill, +17T

Razors, Ten Rules for the Choice and

Management of, +218

Red Varnisb, + 106

Reid, trims.) on Watch-making, #25S

Repeater, Description of Quare's, +1 IT

Reservoir Case, 342, 390, 404, 556

Rice Mill, Indian, 468

Richardson, Samuel, Improvement by,

in the Water-wheel, 465

Ritchie's Hydrostatic balance, *147;

Air Pump without valves, +231, •253

Roberts's Safety Hood, *236

Rockets without Sticks or Wings, 534

Rogers's Instrument for measuring stand

ing limber, 295

Roofing, cheap, for Cottages, *3&S

Rookeries, how to get rid of, 47

Rotarv Power, new. tl29, +158, +164

- Steam Engines, »1TT, •SST

Rotation of Bodies, 378

S.

Safetv Gig, Matthews's, »91

—— Valves, «241

Sail burners. Col. Macironi's, 534

Sanderson's Method of protecting Can

vas from Mildew, +100

Saul's Transplanting Instrument, 441 ;

Mode of describing on Ellipsis by

means of rods, 441

Saunders, W., on the Teeth of Wheels,

29

Saw, Circular, Improved Application of

+ 100

Saws, Gill's Improved, +142

Scale, Duodenary, advantages or, 299

Scientific Knowledge, advantages of to

Workmen, +132

Memorabilia, +253, 292,313,3*4

Scylla and Charybdis, description of, 53

Sea, Saltness of the, Theory of the, 319,

395

Secreu ofTrade, on revealing, +84, • 109

Seuhoirse, Sir Joseph, oh River Nuv-i-

vigation, *200 ; on preventing tin

Explosion of foul Ail in Coal Mine*,

•26J

Seppin? a, Sir Robert. Diagpjinl Fram-

ing, »I9S '"*"



WW*
HI

Serpents. Remedy for the Bite of, 45

Stienton, W. £., plan of a Balloon by,

333

Ship, Double-bottomed, of Sir \V. Pet

ty, *217

Shipbuilding, sec Naval Architecture

Shipwrecked Vessels, Capt. Dansey's

Kile for, +I9G

Ships, English and French, comparative

merits of, 505

Ship Ventilator, 302

Short. Nathan, on a case in Emerson's

Trigonometry, 448

Shot, relative weight of different sized,

75, -96, tl 12

Sick Chamber Furniture, 12

Signs, language of, +157, +172

Siik, Culture of, »90

— Winding Machinery, Badnali's, 53

Silks, French and English, colour of,

+238

Silvering Wooden Ornaments, 406

Silver 1-eaf. of, 5S8

Skating and Walking contrasted, 3C

Skene's, Lieut., new division of the

Thermometer, *270

Sluices.Thom's Single Valve and Chain,

+161

—-—, Fangate, Blanken's, + 193

Smith, W.. on English Grammar, +92

Smith's Marine Life preserver, •181,

•273, 333

Snails, mercantile importance of, • 17-1

Snake and Hedgehog. Battle between, 46

Soda, French process of manufacturing,

180+

Sound, of, 11C, »159, +439

Soup from Bones, *255

SOuthwark Mechanics' Institution, 381

1 Bridge, decay of, 454

Space, infinity of, +248

■Spheres, the Harmony of, 32

Spinning Machinery, Molyneaoy,'s,*244

Spirits, useful Hints to Buyers of, 341

—^— and Water, diminution of in

bulk when mixed, 410, 453

Sportsman's Canoe, 485

Stars, double, *255

Steam, drying by, 875

—— Boats, *I22, *>174, *232, »2S4

380 j hints to speculators in, +254

—^— ', Dock for, suggested, SOS

'■ Boilers, Safety Valves for, *241

.I ■ to remove deposits in,

307

462, 519

to prevent explosion of,

hints for increasing the

flame, applied to, 480

.leaks' Apparatus for

Regulating, 481

. Coach, Browne's, 79, +86 ; Bur-

Steam Engine, Horary, + 11S; aqoihec,

•177 " . ,"

, Eve's, 331, 344

-. , Woulfe's Doable Cy

linder, 150

Manufactories, French.

+ 183 Engines, comparative powers

of different, 293,370in Cornwall, 421

Music, +223, +255

■ Wheel, Sir George Cayley's, • 178

Steel, how to blue, +176; Improvement

in hardening, +207 ; Cutting of by

Iron, • 197

——, Cast, Cutting Tools, Improved,

Diving

+215

Steel's Improvement in the

Bell, + 145 »JsU.

Still, cheap Family, +210

Stoves, Air, how to remedy Defect* of,

+ 137

Straw Bonnet Pressing Machine, 3t$,

Paper, +186

Stuart's Anecdotes of the Steam En

gine, 51.)

Styles, old and new, 292

Suction, Petition and Remonstrance of,

+239

Sugar, Cultivation of, recommended to

Farmer?, +221

, Barlow's Process of Purifying,

+223

——•, influence of, in the precipitation

of Iron by Ammonia, 519

Suicides, number of in Paris, *255

Sully, Dr., on Hancock's Invention for

Cooling Worts, *135; on Feeding

Horses. 372, 468

Sulphur. Fluidity, of, at common tem

peratures, 397

Sulphuric Acid, Improved Apparatus

for manufacturing, +225

Sulphuric Ether Vapour, on the em

ployment of as a motive power, +174

Sun, light of, really injurious to Com

bustion, • 149, +208

'i

stall's, 509

■ Engine actually constructed by f

the Marquis of Worcester, 515 . t'

Economical improve

ment in, 35?

, rays of the, their power under

water, •214Dials, Smith's Table for, 532

T.

Tabiis Marble. +199

Tallow Lamp, Monnom's, 433

Tar, method of making at Archangel,

•288 ; effect of plunging the hand

into, when boiling. 476

Taylor's Indigo Grinding Mill, +201

Telescope, new Achromatic, by Tully,

*174; new Reflecting one by Dick, .

+198 +24 1

Temperature, variations of, +189; Ma

chine for rendering them available

as a Moving Power, +205

Tennant's Chemical Manufactory, Glai- '

gow,N33

Thermometer, new division of,.* JT8 '_ '
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Thermometer Tubes, how 10 fill with

Mercury, +226

Thermometer*, how to rectify them

after a voyage, +227 ; how to register

their variation*, +228

Thieve»' Vinegar, '924

Thorn's Single Valve and Chain Sluices,

■f 161

Thompson, James, on Moving the

Earth, 72 ; on the relative weight of

different sized (hot, 75

Timber, Improved Mode of Seasoning,

•9S9; common errors in measuring,

317

., Standing, Instrument for Mea

suring, 295

Tinder Box, Substitute for, +229

Tinfoil, of, 538

Toad, the least envious of animals, 40

Tompian's chef d'oeuvre, • 174

Tonkin, Wm., Machinery by for raising

coals, &c. 860

Tonnage, rules for calculating, 422

Towers, Chinese, + 137

Trades, on learning more than one,

+ 115, +156, +181

Transplanting Instrument, Saul's, *215

Trees, Forsyth's Composition for cu

ing, •155

, Planting of, «2S9

Trigonometry, (Emerson's) Cass in,

416,448

Trumpet, Marine, *105

Turner, Chas., on Engrav ing on Steel,

+ 199

Turning, on, *87

C.

Citing, J., on the harmony of the

Spheres, 32

Vacuum, Nature's abhorrence of, SS4

. Engine, Plan of one, 49 ; Ob

jections to, 80

, Orchard's, 81

-, Mercu rial Engine, + 1 85, *2 1 6

Vallance's new mode of Travelling, 338,

426

Valves, Safety, *241

Vanes, new Horizontal, 393

Varnish, Red, +106

Vases, Ancient, on, 59, +92, •115,*1S8,

•156, *172

Ventilation, on, + 1 22, +255

Venus, first transit of, 50

Vessels, on Propelling Vessels from the

stern, 3, 75, +85

i ., Pleasure, design for, wanted,

•287

Velruvian Cement, '191 • ,™«.l

Vinegar, Aromatic, »224, 512fjT

Vineries, Steaming, 400, 514

Vipers, how to destroy, +205

Vision, modern Theory of, 33.4

Vocabulary, Mechanical, +I37. + 1"*

Vulgar Fractions, of, *itt6

W.

Wall-fruit, Ripening, *19 1

Wansbrough, T. W., on Watch Glasses,

73; Answers to sundry Queries, +170,

+256

Warping Land, mode of, *99

Watch Glasses, of. 43. 73

Watchmaker's Snail, *167, 319

Watchmaking, Reid on, #25S

Water Pressure Engine, +9J

, on filtering, + 104

, Raisins:, +117, 400

• , action of on Glass, +118

, Boring for, 61, tl25, + 139,"16S

- Wheel, Improvement in, 463

Wheat, how to Pickle, 206

Wheel Carriages of the ancient Britons,

+256

Wheels, Teeth of, how to determine

the shape of, 29;

. Band, Spar, and Bevel, compa

rative powers of, +189

Whiskers, use of to Cats, Tigers, &e.

+ 122

Whiskey, Improvement in, 340

Whitfield, J. A., Machine by, for

crushing Bones, +121

Windmill, Horizontal, 24 ; another, 497

, model of one wanted, 97

, Economical, »219

Winds, the prevailing ones in all lati

tudes, +183

Wines, Spanish, Narcotic effects of, 343

Woisard's Barometrical Engine, +905

Wood, Improved method of Emboss

ing, 909

——, on the expansion of, 559

Wooden Biiildings, how to preserve

from Fire, »175

——— Piles, duration of, *199

Worcester, (Marquis of) Steam Engine

actually constructed by, 515

Working Classes, Instruction of, +139,

308

World, necessity of its coming to an

end, +910

Worm Tubs, loss from the faulty con

struction of, +930

Woulfe'a Apparatus, Improvement on,

439

Double Cylinder Engines, 450

Wright's, L. W., Rotary Steam En

gine, •827

(A "f Y.

Year, Civil and Solar, on the, +203

Yeast, employing it as a manure, *a94

_ 1 good, method of procuring, •239

Yokes for oxen improper, + 187









 

THE NEW YORK PUBLIC LIBRARY

REFERENCE DEPARTMENT

This book is under no circumstances to be

taken from the Building



! '

 



 


