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»re dUtillwi «r iublimed In an •lemhte, whicli consimi

of »|tM"iUr boiwm and cnaiMl-ahnfed head, whenre

ft nMft«r beuk panaaolT in ft downward directii)n Into

•^II.TRATIOV, ETAPOIATIOX, &&
riltratlim runititti In putting mtied lubitanmtlnto

Tetaeli which are poroui enough to ndmit of the pasi-

ftM of one aulMUnce through them, but doie enough

toivUln another. Uuiisad pafxr. oloih, flannel, tow,

•ponge, Hand, pulverised g)ai>i, AtntK, parous itonet,

•arihenware, and many other nbstaiices, are used on

different occntinni ; hut the Artt la almott exclusively

uied in th« Uhoratory, a few of the oihert now ami

then being re»ort«d to only on iMrticuUr 4M<CH»ioiia.

Crapuratiun it a proeese to timpla aa ftoarcely i« re.

quire detcriptian ; it li merely the auuuiptlou of the

gauoua fitrm by bodies either at ordinary tempera.

turea, or when heat it applied to them. In thin general

€haraet«rifttic it reaeroblei dietlllation and luhlimation,

bal It differ* from tbeao procefteea in this reepeot, that

the lubstanoe evaporated ia generally allowed to paiw

off uncuUet^ted by a refrigerator^ not being Ihat part

of the mixture which ii required.

ProfeMHir lietlie invented a very ingenlou* method

of evapwratiiHi. He placed the nubitance to l>e eva.

poralod . aiuug with a veteel contaiiiitig Rulphurio aeid,

muiler ikm receiver of an air-pump. When the air

was withdrawn, evaporation went rapidly on; and

Uie sulphuric acid having a itrnng attraction for wa-

ter, absiirhed the vapour is fast as it was given off,

and ice was very boob fonaed.

The drviug of luhstances, or dtsiccaiiottf at it is

nsnally calledin scientific works, may l>e carried on

without exhaustion by means of what is called desic

CBiera or dryers. This ia better eINcted in dose res.

sals than in the open air, unless a current be taken

adraiit«ge of. In these prooeues, sulphurio acid, chlo-

ride of calcium, carbonate of potash, quicklime, and
stmllar absorbents, may be used. A basin of common
mieklime, with a moiit precipitate placed above it,

Uw whole being oavercd whh a Jar or receiver, will

ooa dry the pivclpitata.

caaCIBLES, KET0BT9, TIIOVOVIS.

Omcililee are open resaets which resist very high

•amperutures. They are made of various shapes, tri>

angular or circular, and of different kinds ef materials,

but by far the greater number are formed of earthen-

ware. To promote chemical action, what are called

JImsei (which will be afterwards described) are em-
j^oyed. Now, it k imporUui that the crucible be

made of a tubstanca which is not rendered more fusi-

ble by a flux. Wedgewood's crucibles are made of a

dose white ware; and although thin, they are not

easily dissolved; and they reiaiu Auxca at moderate
tcmpemtures longer than other crucibles. Those

nade of a mixture of coarse plumbago and clay are

also excellent ia these respectn. But the most valu.

able in the laWratory are tlie Hessian and ruriiish

cmclbles. rh:ircoal and metallic ones are likewise

used ; thoM formed of platina being the mon gene-

raUy useful, although they are at first very expensive.

Retorts are vessels employed for many diiUUations,

and most frequently for tliose which require a degree

of.beat superior to that of boiling water. This vessel

Is a species of bottle with a long neck, so bent that it

Bakes with the globular belty of the retort an angle

of about sixty decrees. The most capacious part of

the retort is called its belly, its upper part the arch

or roof, and the bent part the ueck. They are com-,

posed of different kinds of materials, thohe of glass

being by far tlie most common. They answer fur all

operations C4>tiductcd at temperatures less than that

at which glass softens ; aud I rum their ininspareney,

they admit of cuuitaut i>ljMirvation oi the materials

witnin : they are, besides, acted upon or injured by
few substaucfs, and muy be eusily cleaned. To the

bent neck of the retort various tubes can be fitted,

and the evaporated subatauee conducted into a refri-

gerst«(r. For distillations <»r subliroations requiring

great de^^rces of temper^tturp, meullic ret<irts are had
recourse to. Those made ot jjlatina are the moat ex-

pensive, but by fur the most valuatile and useful.

A pneumatic trough is a vefiitel constructed so as to

retain witter, and large enough to admit ot jars twitig

filled in IL JSli«lves and supports are fixed in it be-

neiith Oiv surldce of the watir; <ui tli««e, vf^tels may
betiriuly]ilacei1. If u(i#ularK't>open-inoutlie<l glass jar

be tilled >*iih water, inverted (lenfaththesurfareol the

water in the trun^b, and put upon one (H'tliesestaods,

atuUe Trom a r^iyrt i>r oihur distil iug ve^sel, iutro-

ductd iiiif) tlii^ invertfd un'Uth t>i tliu jar, will bring

over tin; vapiiury mitttcr, waicii di-piac;iig t)ie wnif

r

oecn[i\ ing itu! jiir, can tlius eimilv be C'lHeuttMJ iu it.

In this matmer gii«i*s sre oi-iHitieJ. If tlie jar i»p

provided with a iiu*|M-ock, tliey van enilly he nrtlt-

drawu into vcmcIs fitted to trtaiu them. Instead of
Water, nu'rcuiy, which is fluid at ordinary tem^era-
tun-s, in uKi-il ill ex(it>timi'ii(n wtiere wntfi' Wduld ab-
•Orb the gJtM's, or wttcrn exceciing niwty is required.

A ^rt*4t viirit'iy of Other npparatnA than tlioxo enn-
nwrated .ire either ueceKsary or noefnl in a latioratory.

£lectrtf)-iuf: tuuciiints, galvanic butteries, air-pumpr,

lyriuge)!, iii\it\ l»t>iit int • variouii forms and oftliirereui

Sizi'S lor filtihi; inmtlie iiecksof retorts, ^c, ilislit;^ tor

huliliug botii holidt »iiil tluiil', as well as other mute.
rieU which it in unnecessary ^> n:ime, are frequently

required ;bnt a very cimvenieut small lattorutury, where
a vast number of remarkable axperimenu cnu be per*

4, may be furuishad at very little flxpeuie.
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Addsand Hlkalis I II a free State poHseAs tbe power, even
iuverytmall t|uautitlus,ofeffectiug certain general and
regular changes In the tints of some vegetable colours.

Accordingly, colonrsof this description are used fur as<

certalning the presence of these bodies when in excess

or niicombinad, and are called UnUt Litmus and tur.

meric papers are most generally used. They are pre.

pared (>y dipping unsized and bibulous paper iu solu-

tions of these sutistances. The litmus imparts a fine

blue tinge to the paper, the turmeric a yellow one.

In using these teit-papers with a fluid suspected to

contain free acid or alkali, or knowing that one of

these substances ia predominant, in order to ascertain

which is so, all that is necessary is Co moisteu the pa-

pers with the liqtiid, and observe the change which
is effected ; If the fluid be acid, the blue colour of the
litmus will immediately become red ; If alkaline, the
vellunr colour of the turmeric will be changed to

brown.
A JIus is a substance made use ot to assist the fusion

and union of minerals or mftals. It acts by protect-
ing the substance from the air, by dissolving Impu-
rities which would otherwiie be infusible, and by
conveying active ageuts, such as charcoal and reduc-
ing matter. Into ctmtaet with the substance operated

upon. Upon a largeeoale, limestone and fusible spar

art usad as duxas ; those employed in phUosuphioal

exparlmenta are alkaline, aud they render the earthy
mixt'ires fusible by couvertiug them into glass. What
is called crude flux, is a mixture of nitre and cre»m of

tartar, put into the vessel along with the subsunce to

ba fused. H'hite flux consists of the same ingredl

enia, iu equal quantitiw, but they are first deflagrated

iu au earthen crucible heated red-luit at tlie botiiHn.

Black flux has the same constituents as the prtced.
ing, but the weight of the tarur is double that ot the

nitre.

£,ufef are soft adhesive mixtures, prtttetpally earthy,
used either fur eloaiog apertures existing at the Juno.
tion of different pieces of apparatns, or for coating

the exterior of vessels which have to be subjected to

very high temperatures. The lutes employed L^r junc-
tions pass into the nature of cements, which are sub.

stancee u^ed for uniting or Joining together things of

thasamaur different kinds, so as to form a whole. The
bast luta used for coating a vessel is made of Sbmr-
bridge clay. It is formed into a paste, which should lie

beaten until it becomes perfectly ductile and uuifurut,

flattened into a cake, and then applied to the vessel

which it is wished to ooat. The tame substance aliio an.
swers for joining different parts of apparatns together

;

but there are various other lutes and uements employed
for the same purpose. What is called /nt lutt is pre-

iMired by beatingdried and finely pnlverined clay (pipe-

clay or Cornish clay) with drying linseed oil, until the
mixture bo soft and ductile. Caustic lime, when
mixed with variims mineral and vegetable subatancea

iu soluiiou, affords numerous cemeuls aud lutei, which
l)ecome hard when dry, aud are impervious to va.

pours. One of the best is that obtained by using
white of egg diluted with its bulk of water. The fluids

ara to be beaten together until the mixture pours with
perfect liquidity. The substance is than to be treated

with dry alaked lime In powder, until the mixture as-

sumes the consistency of thin paste. A solution of

glue or the serum of blood is sometimes substituted

litr the white of egg. White lead ground with oil

also makes a very useful lute or cement. 8oft ce-

ment consists of yellow wax(whicli alone is Miinctimes
used as a cement) melted with iu weight of turpon-
tine, and a little Venetian red to give it u colour.
When cold, it is hard like soap; but wlien pressed by
the h:ind, the warmth of the latter renders it pliant.

With these prelimiuary observatloutt, we shall noir

proofed to give a brief outhue of the principal aru and
raauafactures ia which cbemlhtry has been applied.

We shall not treat of there in the order of their rela-

tive importance ; iudeed it wnnid he a diHicult matter
to determine which is the mo^t Important, or mo^t
largely contributes ti> human comfort. Jbt there are

a lew, the names of which are mure ^miliar to tu
than the rest, aud with tliese we shall coouaeuce.

nLEACniNG.
Bleaching is the art by which various articles used

for clothing are deprived of the dark colour which they
naturally possess, and are rendi^td white. lUeach'.

ing, especially in Kgypt, where white linen or ciilt<m

was a ommun article of clothing, must have lieeu

cariy practised by mattkind I'liny informs us that

dill'crent plants, and the ashes o( pUnts, were used in

this art ; and Air Patkes sayo that liuie was eiuploviid

by the ancif iits ; hut according to I>r Thomsrm,* tliei v

is no foundation for tliin assertion. Until abnuteiulitv
yuars ago, the urt of ble:icliing wus very little known
or practised in Uritatn, it being cuktomary to seint

((ooiis tu Holland to l>t< purified. vVltoutihe year 1700,
however, a bteacbiiig eHtiiiilbihnieut uus tai U'l lu

the north of Scotbnd. The proce»it was then lopg

and tediout; but an important change in the mrthi)il

of bleaching took pl:>ce iu 17't7t 'or which we are in-

debted to tlie celebrated clieniibt llt-rUiotlct. Xhir> was
simply the employing of tlte sutiNtani-c now called chlo-

rine, which itMnnesseH a woiiiicrful jitin-er uf di'.«troyiii^

vegetable colours. In the old prtfcena of bleitchiiig,

the cloth was merely steept'd in a potash ley, washed
with water, aud afterwards with sour milk ; then spread

• Articlfl likatkittg tn the fincyclopatUa Uriiannka.

out upon tlie Rrass, and expo.^ed for months to these,
tion of the eoltr rays during summer. M'ithoiit ad.
verting to the various impraveBunts which fram tima
tn time were m;tde upon the idea sugKested and prac-
tically acted upon by Uerthollet, we shall desortltetha
process of bleaoliUig as it la now almost universally
practised. The bleacliing-powder, or chloride of lime
as It is usually called, in manufactured by exposiag
slaked lime to the action of chlorine gas, till as mucn
of the latter is alisorbi'd as the lime Is capable of com.
bluing with under thene circumstances. Mr Tenant
of ftlasgow, whodiscowered the process, prepares it by
covering the fl<K>r of a sume chamt>er with a layer of
slaked lime, to the height of a few inches. The floor

is coated with a cement which is impervious to tha
chlorine. Above there is an aperture by which the
common air can make its escape, the door of the apart*
mans Iwing air-tight and closed. A mixture of na-
tive black oxide uf manganese, grtmnd to a fine powdar
of common salt, and uf vitriol diluted with water, is put
into a large leadeu vcskel, nearly spherical, and pro-
vided at the top with a lid, which fits so as to be air-
tight. From X\\\? top a leaden pipe pnsi^es into tha
lime chamber, where by this means the chlorine gat
is conveyed aa it is formed. The leaden vessel is cased
in an iron one, n Sjtnce lieing left between the two fur
tlie purpoi^e of introducing steam to heat the materials
after the process has continued for some time. At
tlta Iw^inning tliis is not required, bacauaatlie chemi-
oal action goes on rapidly ; but after the process has
continued fur tome time, in order to decompose tha
whole of the salt, and disengage the whole of the oUo*
rine gas, it Is at last found necessary. Before the
bleocUiug powder is applied to the cloth, It is dtssolvaA
in water ; aud the Quantity employed for the firit pro.
cess consists of a solution of tveuty-four pounds of tUa
powder to sixty galbms of water. The specific grarltjr
of the Buluti<m Is 1.02, and the quantity necessary for
7m>lba, of cloth isU71 gallons.

Iu cotton tdeaching, the cloth Is first boiled In liaa-
watsr, one pound uf luue being necessary for thirty-flva

iwunds uf ciuth. After being thus treated, it is car^
fully washed to remove the lime, and then subjected to
the action of the blaaching powder. It is left in this
cold solution alNHit six hours, and then taken out and
washed with water. The next part of the prooese ia

called tfuuriny, which is immersing the cloth in a solu-
tion of sulphuric acid, sodiluted that it dues not injura
the texture of the gihids, whilst it improves their co-
lour. The sulphuric acid dinsolves and removes tha
oxide of iron with which the cbith is always contaml-
nalad \ it also removes the lime which may hava at-
tached itself to the cloth during its previous treatment
with that substance. It Is again washed, boiled In
an alkaline lev, and once more carefully washed In
cold water. Another solution of bleaching powder,
two-thirds the strength of the former, is then ureparad,
iu which the cloth is immersed, aud left for five or six
hours; it finally undergoes another process of sour-
ing, by which means It is rendered perfectly whita>
The ucid is carefully removed by washing; and after

each piece of cloth has been stretched to Its full length,
it undergoes a process of mangling, by being passed
successively between cylinders forced towards each
other by levers, to which a c«jnsideruble weight is at-

tached. The clotli being thus stretched, Bmoothed,
and wound upon a roller, is rendered fitfuri/arcAtn^.

The starch ts that uf flour, deprived of its gluten
by remaining fir twenty-four hours in water, and
then passed through a sieve, whiuh retains the bran»
and allows tlie stiirch to pass. A .Uitle indigo is mixed
with it, and sometimes porcelain clay. The starch li

applied in the state of a pretty thick paste whilst the
cloth la passing between a pair of rollers. The goods
ure then drisd, aud passed through a calender fur the
purpiMO of giving them a glois aud texture.

Such is the process of bleaching as practised by the
great bleaching establishments. The iiuml>er of pro-
cesses which the cloth undergoes amounts to about
tweuty.flve, but sonw of the earlier oues are occasion-
ally omitted. Tiie expenseof bleaching and finishing
n yard of cotton cloth Is about one halfpenny ; and
with respect to the time required, we state the follow-
ing circumstance on the authority of Or Thomson :—
A bleacher in Lancashire received fourteen hundred
pieces of grey muslin on a Tuesday, which on the
Thursday foUowing were returned Ideuched to tha
manufacturers, at tlie distance of sixteen miles, and
on the same day they were packed up aud sent to a
foreign market.

The bleaching of linen Is similar to the bleaching
of uuum, but more ditbcult; hence the bniiing in an
lUkuliue ley, and the steeping iu the sulutinu of chlo-
ride of lime, must be repeated tliree or four times.

In general, the linen is expotied to the sun's rays for

come weeks, but thin part nf the pntcens itt nut esseu'
lialiy necennary. The los-" of weight ubich linen sns-

tdiua during blenching amounts to about one-chird
p.irt ot tlie whole gihtdn ; cotton scarcely hues oue-
teulh-—a fact which proves tlie ditrereiice iu the diffi-

culty between hleiichiMg the two kitiiln of cloth.

In the blenching of wool, x- that suhtttatice contains
an oily matter, the firm pnii c^' is to rie:iiise it of that
greavi', by w:iiliing the cloth in an ummoui;tcui ley,

which operation in called ncuurinif. I'lie ley is made
by mixing live parts ui sole water With one part uf
stale purified urine, which coiitiiins u cousiderabla

quantity of ammonia. This mixture ia bniled for a
short time, aud allowed tn cool to about &0", when tha
wool it iinmcned in it. After being itirrad fur j


