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CHEMISTRY APPLIED TO THE ARTS.

TtienE ii nut an art or inanuraoture In which the

principles of ohemlatry ar^ not In one way or another

•mpliiyed, and practically ilhiitrated. The applioatinni

of chfltnlitry in the arti, tnanuracturei, &o. are indetH)

n nnmeroiis, that we can scarcely do more in thit pa.

per than give a ihort account of the moNt important

of them. In order to raiider our deiicriptiuni ai Intel-

li(7ible aR poxilble, weiliall in the first place present a

brief view of a chemical laboratory, with its various

apparatus.

THE CHEMIST'S LAUOUATORY.

A UlHiratory it a ohemlnt's workshop. It ii the

place where he performs his experin...its, and Is of

course provided with all the utensils necessary for

doiuK si** The sixe of an apurtnient of tliis kind ne-

oessartly varies with the purpose for which it is con-

structed. If it is attitched to a public institution, it

should be large; if for private ezpertmenution, in

ft very moderately sized room the most important

processes of chemiual manipulation may be easily per>

formed. It should, if possible, be upon the ground

floor, and well lij;hted and ventilated ; a skylight

throws a very agreeable and convenient illumination

over sucli an apartment. Shelving should run round

the walls for the reception of vessels. Tba chimney

should be high enough to admit of a person standing

under it, and as broad as posnible. Here the general

working furnace, as well as others, both portable and

fixed, t'gether with an oven and a sand*bath, may be

ccuveuiently placed. It should also be provided with

a pair of bellows. The other most essential fixtures

are a large table in the centre of the room, on which

experiments with the lamp may be performed, mix.

tureii made, and so on. A sink having an abundant

supply of water is a very important appendage ; for

water is continually wanted In chemical operations,

buth in the performance of experiments and in the

cleanning of vessels. Itshould be placed in acornerof

the roiim, to be out of the way. Cupboards, drawers,

•mull portable tables or stands, blocks of wood, and

boxes, are also very useful. The other small move-

ables, or utensils of a laboratory, are hand-mortars,

of iron, glass, agate, and Wedgewood's ware, together

with their pestles; earthen, stone, meul, and glass

Tesaels of diifereut kinds ; funnels, measures, &c.

These we shall describe in course. Filters and

troughs are very impoitant, and charcoal is an ei-

aentiul arucle in the re[>leni8hing of a laboratory.

MALANC-ES ANP SICASURE^.

Correct weighing is indispensable to every chemical

experiment, and therefore an exact and very delicate

balance is an esrential reciuisite. There should be at

least two balances ; one for weighing heavy matters,

snd anntber for very minute quantities. The last in-

btrnmeut should be sufficiently delicate to weigh from

COD to 1000 grains, and downwards, Indicating, dis.

tinctlv and certainly, differences equal to the l.d'),000th

ur l-(>0,OUUth part of the weight iu the scale. These

email weights are sometimes as low as the hundredths

of a grain, and are usually mllde of platiita, because

air and moisttire do not act upon that metal. As it

h by cuiefiilly weighing sitbstances, both before and

nfier being experimented upon, that the exact const!-

tJieiit parts of liotlius are determined, and the mrmt

iuiportrtiit chemical truths ascertained, the balance

and weifi^hts should be carefully examined at intervals,

and their accur^ry ascertained. The methods of de-

tet'iiiiiiing Jie specific gravity of bodies by immersion

in WBUT, will be found described In our article upon

UyUrostatics.

Meanurei are necessary for ascertaining the bulk of

liquids or gases, and two integers are sufficient, the

pint and the cubic inch. Measures should be made

of glass, and have a graduated scale marked on both

sides. They are commonly of a cylindrical shape,

lilte a phial bottle, and possess a small spout at the

arifiiT. The graduations on these instruments are

aometui:(>-t veryiniiiiite, and indicate exceedingly small

guauiities of matter put Into thero. The measures

should be verified by weighing into them successively

portions of mercury and water. A cubic Inch of the

former, at a temperature of 62*, weighs 3425.35 grains,

and the saire 'juantity of the latter at the same tem-

perature weighs 252.468 grains. Water answers well

enough for estimation down to the cubic inch, but

for the tenths and the hundredths of an inch, mercury
ii both mora exact and more expeditious.

rUHNACCH, LABIPB, AND BLOWPIPES.

Heat Is one of the most powerful and extensively

useful agents employed by the chemist for ascertain-

ing the properties of bodies, and the methods of Itn

production become of great moment to him. The
most simple way of producing heat is by means of a

common fire. Furnaces are more icientllically and
elaborately constructed than our common firepl:ices

and stoves, and a more intense heat is acc«>rdingly

generated by them. The forms of furnaces are al-

most innumerable, every month or even week giving

birth to some new improvement upon them ; hut one

general principle is kept in view in their construction ;

that is, the production of the greatest amount of heat

by means of the smallest expenditure of fuel. Mr
Faraday describes a very cheap and useful furnace

which he is in the habit of uhing, made of clay and
plumbago, or black lead, mixed. It is simply a vessel

shaped like a common flower-pot, and having holes

perforated in Its sides for the admission of air. As it

is liable to crack after being used, it Is bound with

iron or copper hoops, or wire. A small portable cast-

iron grate is made to fit into it, and repose about

two-thirds downwards from the top to the bottom.

Charcoal, the fuel employed, is placed upon this grate,

and there reposes the crucible with the substance to be

experimented on. A funnel pipe may be made to fit

upon this furnace, by which means the draught, and
conseqvently the heat, is greatly augmented. This

is a very simple form of such apparatus, and can be

obtained for a mere trifie. Furnaces upon a large

scale are constructed in various ways of fire-brick,

which resists fusion, at least until the temperature is

very high. The main object is to produce an im*

mense amount of heat, and this can be accomplished

either by propellini; air upon the combustible matter

by means of bellows, in which case the furnace is

called a bitut-fumace, or by forming long flues and

raising a high chimney, so as to produce a strong

draught of air | this is termed a tcxnd-furnace* The
best construction of furnaces has scarcely been ascer-

tained, certain kinds of them being best adapted for

certain purposes. Upon the top of the furnace, and

even upon the flues, vessels containing sand, and
hence called sand.baths, are placed. In these, bodies

can be raised to a high degree of temperature. Char,

coal is the substance most commonly used in furnaces.

It produces an intense heat without smoke, but very

soon consumes. Coke or charred coal produces a strong

and lasting heat.

A lamp may be considered a species of small furnace,

and is a cheap and convenient source of heat. Spirit-

lamps, which are trimmed with cotton-wIck iu the or-

dinary way, and fed with alcohol, or spirit of wine, are

the most useful. The flame of alcohol, which is pale,

produces no smoke or fuliginous matter, and the heat

which it generates Is very intense. Comai{)n olMamps,

and also gaslight, are used, but the heat of such ap-

paratus is not so great. By means of a very simple In.

stniroent, the blowpipe, all the effects of the most violent

heat of furnaces can be produced. A common blow-

pipe is merely a glass pipe, about one.eighth of an Inch

in diameter at one end. The hole gradually lesseus

until it terminates at the opposite extremity in a very

small orifice. Two or three inches of the narrow end

are bent nearly at right angles to the longer part of

the tube. By placing the thick end of the Instrument

in the mouth, and urging a stream of air upon the

flame of n lamp or candle, an intense degree of heat is

produced, which may bo brought to bear upun any sub-

Btanco piuced iu a small npoon of pare gold ur platiua.

If the body to be fused be not of such a nature as tu
sink Into the pores of charcoal, that substamo is com-
monly used, A great many Important and beautiful

experiments may be performed by tliii cheap and con-
venient instrument, but the proper way of blowing it

requires practice. If the two gases, oxygen and hydro.
gen, be mixed together in the proportions which form
water, and compressed to the amount of many atmo-
spheres in a metallic box provided with a small tube,

what is called an oxy-hydrogen blowpt -* Is formed.
By this apparatus an almost Incredible degree of
beat can be produced, but accidents often occur In
using it.

TniTOHATIOK, FUSIOK, BOLUTI0H,DI9TlI.LATI0N,&a
As a general principle, having, however, certain \U

mitations, it may be stated, that the moreminutely mat-
ter Is divided, the more rapid will be the chemical actiou

exerted between the particles. This division of matter
is effected in various ways. First, by trituration, or the
reducti.)n of suttstaiices to a state of powder, which is

a mechanical action not affecting the phybical state of
the iMHly, and only relating to solids. In accomplish-

ing this, the pestle and mortar are generally used.

Externally, mortars are usually shaped like a flower-

pot, the inside, at the bottom, being curved like the

thick end of an egg. They are made of various ma-
terials, such as metal, porphyry, agate, and so on, ac-

cording to the purposes to which they are applied. The
pestle is generally of the same material as the mortar,

and is a solid rod having a rounded bulb at one end
for pulverising the substance in the mortar. Tritn-

ration answers very well the purpose of promoting

chemical action In a number of experiments, but by
fusion and solution it is rendered more complete.

Bodies are said to be in a state of fusion, when, heat

being applied to them, they assume the liquid form, a
state In which all the particles of a substance movo
easily amongst themselves. When a solid body, such

as a piece of sugar, is put Into water, it is gradually

dissolved ; and when the lump of saccharine matter has

disappeared, and become mixed with the water, and
remain so, it is said to be held in solution by It. Heat

greatly promotes the rapidity of solution ; and glass

vessels having a rounded bottom, such as a Florence

flask, and placed upon a spirit-lamp, are very com-

monly employed. In processes connected with the

subdivision of matter, those In which hot water ia

merely poured upon the substance, the process is called

infusion ; when heat is applied for some time, it is

called decoction ; and when it consists of pouring hot

or cold water on the substance, and allowing it to stand

for some time, it is termed maceration* There is a
process of solution called lixivationf which consistn ia

the separation of a soluble body from an insoluble one

by means of washing.

Distillation and sublimatiim mean nearly the same
thing; both consist in the conversion of a bndy into

vapour, its transference in that state and consequent

separation from other substances, and Its ultimate con-

densation. The difference generally consists in the

state assumed by the vapours when condensed ; if the

product be solid, the process is called sublimation ; if

liquid, distillation. The substance Is raised to such a

temperature as causes it to assume the gaseous state,

in which state It is conducted into a vessel containing

water of a low temperature, where it is condensed into

a fluid or solid state. A common still consists of a me-

tal boiler for containing the substance to be distilled

;

a head terminating in a peak is adapted to it ; the lat-

ter is made to fit into the commencement of a spiral

tube, called a worm, fixed in a tub; the whole of thii

part uf the apparatus being called the refrigerator. The
substance is raised into vapour in the still, and beln^

condensed in the worm, runs out at its lower extre-

mity. Distillations are usually effected in the labo-

ratory by means of glass retorts and flasks ; for

substances, however, which require a grciuer degree

of temperature to effect their distillation, metallic re-

torts are etnployed, Bcdics which are very vuhtile
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