Sect. 2. Pharmaceutical Operations. Lxxix

G. xvir. Clromium Precipitate by triple prussiate and

hydrosulphuret green, and
G. xix. Molybd,
prussiate and tinctur |
G, xx. Tynosten. Unknown.
G, xx1. Arsenic Prec |5|' )y water and triple prussiate
white, by hydrosul |>|11I.I[ of pota llow, by sulphate of cop-

by 1nfus

M. -l"'lllln.‘l.i'.- Dine, precipitalc )y Lrl

per green, h\ nitrate of silver ¥

1 ¥ 11- S
Gl xxrI1. f Wumbinum. Col HlTIIf 855 Pri v by alkaline
- - - .

carbonates and zine white, by l' ple prussiate green, by !l_[l:J'L]-

sulphuret of ammonia chocol .-.{_. and by tincture of galls

orange,

Cr. xx1ir. Iridium, Mouriatic and sulphurie solut
nitric re u, precipitate by alkalies oreen and red.

G, xxav. Osmawom. Alkaline solution coloured l"'”'i"" and
vivid blue by infusion of galls.

G. xxv. J iatie aciud
not precipitated by prussiate of potass, muriate or hydrosul-
phuret of ammoniz a, or alkaline carbor
lies vellow,

G. xxv1. Pall

L il

s l|I| le salt with soda -'-‘..11'

1ates, lu'.[. by pure alka-

Acid solutions red .

prussiate of mercury yellowish-white ; by pruss
brown.
G. xxvy 1. Cerium. Acid solutions precipitated by {
XviL. C |

white
1niLe,

PHARMACEU" AL OPERATIONS,

COLLECTION AND PRESERVATION OF SIMPLES.

381. -l"' ACH of the kingdoms of nature fu .|1|~l|--~ substan-

<4 ces which are Llll]’l“\"] in - mec
their natural state, or
art of pharm icy.

1
.,\.“-j

licine, either in
after they have been ].-|';-;s,1:'L~L[ by the

In L[.’llkl[l!l" thes
such 45 fAre

whatever

. 1 - ¥ _‘ Al
i¢y attention must be paid to select
most sound and perfect, to separate from them

is injured or dec: wed, and to free them from all fo-
relam matter
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385. Those pre cautions must be taken which are best fitted

for preserving them ‘Thev muast, in general, be defended
3 | " . 1 i

from the eflects of moisture, too great heat or cold, and con-

{ined air.
484, When their activity d il nds on velatile pi
must be preserved from the contact of the air as much

iples
’

s possible.

485. As the vegetable !.i_!|.-_;|'l.--||| presents us with the preat-
est number of simples, and the substances belonging to it are
the least constant in their properties, and most subject to de-
cay, it becomes necessary to give a few general rules for then
collection and preservation.

386. Vegetable matters should be collected in the conntrics
{, in

sun,

where they are indigenous; and those which grow w
dry soils and high situations, fully exposed to the air and

tivated,

are in zeneral to be preferred to those which are cu
or which grow in moist, low, shadv, or confined places
287. Roots which are annual, should be collected before

3 3 . o i 5
thevy shodOt out !!-;z sia !m or nowers ;3 DIenn

rools 1n the
.:-;:.Eal'.lll of the first, or spring of the second year; per nnial
roots either in spring before the sap has begun to mount, or
in harvest after it has returned.

388, Those which are worm eaten, except some resinous
roolts, Or \\|:|i|'|:l are I!":'Zi“\'lil‘ are to be I'r'_-|- cted. !Eu i'-|1|||_ 'S
are immediately to be cleaned with a brush and cold water,
lettine them lie in it as short a time as possible ; and the fibres

and little roots, when not essential, are to be cut away.

489. Roots which consist principal and have

but a small tap, mey be immediately drie If they be juicy,

and not aromatic, E|_-..~ mav be done l.r_'.' |'|n';=.-‘., not exceeding

100° of Fahrenheit; but il aromatic, by simply exposing

them, and frequently turning them in a current of dry air;
if verv thick and strong, they are to be split or cut into slices,

and strung upon threads ; if covered with a tourh bark, they

y be |n-{"u‘=| Il!'l'-|J. and then dried. Farinaceous roots are
to be dipt in boiling water before they are dried. Such as
lose their virtues by drying, or are directed to be preserved
in a fresh state, are to be .]‘;l'|.‘1 buried in Li:l':.' sand. Ginger
15 pne \I] ;||]l| Lll'l,'-l'l'.'l'll in -_\'I'I![J.

Ui, \\.u 'Lu'l'_\' FEn I';:l :l||!|- can ilf.' :_'.l‘.'!']] 1.:1I' H‘.l' |'|1|||-l'l_:1-\r,
al herbs and leaves : some of them ?It'llli'-l'in_‘__" activity from

and others, as the mucilaginous leaves, from the

Same canse, |n-i||-=_ the property for which I'Elr'\.' are officinal.

Aromatics are to be collected after the flower-buds are form-

ed : _|1.;,-L;_|!~, not aromatic, when I|-I:'j.' are ;t'.JnlIlIu Huwt-l',;'-'.
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: . ] . i % s

when in flower ; biennials, before they shoot ; and perennials,
QAT e . Y £ ha }oh

belore they flower, especially if their fibres become WOLQYe

391, .“u'_‘.' are to be gathered in dl'_‘f weather, after the
dew is off them, or in the evening, before it full

be

5, and are {o
ireed from decayed, or foreign leaves. They are usnally
tied in bundles, and hung up in a shady, warm, and airy
place ; or spread upon the floor, and frequently turned. 1l
very juicy, they are laid upon a sieve, and dried by a gentle
degree of artificial warmth.
392, Sproutsare collected before the buds open ; and stalks
are gathered in autumn,

398. Barks and woods are collected in spring or in autumn,
when the most active parts of the vegetable are concentrated

in them, Spring is preferred for resinous barks, and autumn
for the others which are not

resinous, but rather gummy.
Barks should be taken fr

m young trees, and freed from de-
ayed parts, and all impurities.

39%. The same rules are to be followed in ct:J]-.-n.'!ing woods,
which, however, must not be taken from
Among the resinous woods, the
ter, are selected

YEery youngr trees.
heaviest, which sink in wa-
| The alburoum is to be rejected.
5. 1 lowers are to be collected in clear '.'.I.\,' \1'--:1!15;-1', be-
lore

noon, but alter the dew is off, either when I'ru-j' are just
iboul to apen, or immediately after they have opened. Ot
some the E]"l.l..lh only

Are even

1 | 35 ' + o
are preserved, and the colourless claws

cut away  of others whose calyx is odorous, tl
whole flower is kL'!"r. Flowers which are too small to be puli-
ed singly, are dried with part of the stalk; these are called
heads or tops.

896. Flowers are to be dried !n-:i'r'|_\' in the same manner
as leaves, but more quickly, and with more attention. As
they must not be ex -

posed to the sun, it is best done by a slight
degree of artificial warmth : and
be put up in paper bags,
smell g

in' some eases they should
When they lose their colour and
they are unfit for use.

Seeds

r

: and fruits, unless when otherwise directed, are
to be gathered when ripe; but before they fall spontancously.
‘The emulsive and farinaceous seeds are to be dried in an airy,
cool |Ji:lcn', the mucllagimous seeds l:".' the heat of a stove
Some pulpy

I]l'

fruits are freed from their core and seeds, strung
upon thread, and dried artificially, by exposing them repeat-
edly to the heat of o stove. They are in genes
ved in thejy natur; ¥ .
are peeled,

Muuy seeds

al best preser-
1l coverings, although some, as'the colocynth,
and U[|‘lt'!'~1. as the tamarind, immersed in syrup.
and fruits are apt to spoil, or become rancid ;

/




0f f*.u"'n.fr'r:.*:.‘r'.r;'.

and as wncy are nger nt 101 medical use, 10 very

laroe |,-i:lillii"' of them should be collected at a Lime.

3498. The proper drying of vegetable substances is of

. ; . | 1
greatest importance. It i1s olten directed to be done in

ade, an lowly, that the volatile active pal may

i 1 . 11 . i3

not be dissipated by too greal heat rror ; fol

they alw; 1ys lose infinitely more quick d ry-

ing. W hie n, on account of the colour, they « annot be ex-

posed to the sun, and the warmth ol the atn .:-~=--.L' 15 Insuf=

ficient, they should be dried by an artificial warmth, '-. s3than
100° Fahrenheit, and exposad t. » CLLIT el 1. When

perfectly dry and friable, they have little smell but after be-

ing kept some time, they attract moisture from the air, and
regain their proper odour.
399. The boxes and drawers in which vecetable substances

kept, should not impart te them any ~=|n.-| or taste; and
more certainly to aveid this, they should be lined with white

54 !
|l'||l';l|l' texture, ol SUD ¢ CL LD

paper. Such as are volatile, of s
asses. Fruits

suller from insects, must be ki ptinw ell-covered g

and oily seeds, which are apt to become rancid, must be ke pt

in a cool and dry, but by no means in a warm or moisl place

400. Oily seeds, odorous plants, and thoese containing vo-
|i||i|!' !|gj|_'|,':EJ|l'=, ?‘llUlJl{l 131' g't:”-_'lill'll h‘i'w'l L"-'{‘I'_\_.' '\'l ar s nl'_iu-:'-.]
whose }::'1!&1:*.‘“1':3 are more l]i-l'Jtl.".i'.L"nI.. and not r—lllls‘-|1 ct to de-
cay, will keep for several years

401. Vegetables collected in a moist
walery, and apt to *!IH.J In a -il'\ season, on Lhe

and r'.|iI|~.' SEAS0N A

contri LYy -.IlL‘. contalin more HLH. and li-'JJL]ll-\ }:.utu,lu 5, are

e, and keep much better.

MECHANICAL OPERATIONS OF PHARMACY.

r

a. The determination of the weight and bulk of bodies.
The division of bodies into more minute particles.
The -1L'E|.'1|':|.Iif1|| of their integrant parts by mechanical
means.

. } R S e 1 ¢ atbnr : 1 .
I'heir mixture, when not attended by any chemical

THTT
ACLIOn.

WEIGHTS AND MEASURE!

0L he « juan tities of substances en |” 0¥ i in | harmacen

tical p‘.‘.l-l'::{.um are most accurate Ix determined ln, the proces
i

I

called \\'l'i._"'_l'ljll_t;. or this !‘rlll|]l“-L. there k]mml, be sets of

{ different sizes: and it would be advisable

beams and
to have a doubl! , one tor ¢ \'tfll‘-.!'l'x use, and another for oc-




Sect, @ ,’; irmacentic _.l;'r f)'_'.! Paitonys. [ LN

1
SIONS wWhen opreater accuracy 1s ||:-L'L'“'||'\.' A gool

‘emain in equilibrivm both by itsell and whe
sCaies are suspended, one to ¢ther end indiflerently ; and il
':Il-l'r.'-' with a very siall proportion of the w
WL |I|| il s Ll'iillilii.

. | - 4 |
muech as j =\',|!n'

Balanees should be defend
. : .
from acid and other corrosive v: apours, and
should not be overls ~nJLL| or left suspe nded e noer rll,;'

necessary, ns ltlt”‘ delicacy Jnnm very much impa
It is triidort l.-_u.

not tll.luu-,«n'. to mention, that the scale
rhts, as well as measures, funnels s, mortars, &c. -.'!.".:|-'.
| € extreme Iy 1'!l'.l[|. .“IHII\_‘ [IH.'{' :l!."\ilill.'L';Li'I:l.". lJ_-:_\'- ]

Hes made of ;=r|=1.~-, ivory, or tortoise shel] »
shaops 1l

il

but in many
I common brass seales are disgustingly filthy, and co-
vered u|L|| verdig

J?-.

£03. The want of |Jnjlin.1.-~-|~. of wi

rhits and measures is at-
.l.l.-:

' with man yinconveniences,
and grocers sell |.|'.
i

In this country, drugaists
L‘.chltlllHu.-. we h-lJI

s and the; Bl =..:-'tu."|l'-
directed to kl||. iJi. troy \\«5-'||., u[hnt"n i

seldom use the troy weight for more

ct, they

El:ll]l\.ni]lu]]lh, But
the troy pound is less than the avoirdupois, and the ounce
and drachm greater, numerous and  culp: =lm errors must

vomparative tables of the value of the troy, avoirdo-

1 new Irench decimal weiy ghts, are civen in the A

™ Ty : s ;
I'he errors arising Irom the promiscuous use of

tzlits- and niedsures, ||-|u- induced the Edinbu;
reject the use of measures

|4 COlleire Lo

ntively, and to direct that the (quai-
Lty ol every fluid, as well as so lidy shall be deter .L|||-d by
'.i'-r"-.' H\'=_;:+l: l;l[ ml'-t | muirul and l}um.“ ¢ n']

the use ol measures, and. : sy from the much’ oreater
ol thei 1|1|h-uu'n nt, IJ:UiIIr'L'.'l

tnction

lacthit
will always use ¢ them, tabli
also mserted in the _‘.|.;!lnr.| 3

+05. For measurin

of Mmeasures are

s
fluids, the gradunted class measiyres
™ 4 E i i 1 y . .

are always to be preferred : ihey should be of different

according to the quantities tl

G140,

are imten

are nlso measured 1

tubes and jars

el . | 4 . 1 1a]
Y inches andd their deeimals
L. 1I|- praciice ol adnunisty ring: active Auids by 1[!"\i!
Has b en Loner |-..||.L\|: to be inaccurate 5 but the cxtent of the

been only lately a
ments of My

accurate « Xperi-
“'r'mlu-.m[.:‘ s

.E‘.'l'||il,‘ll|_ \{f[ only
P, .
Co the drops of different Huid »same vessel, and of
Lthie sap xil o R TH e ’ 1 izé 1 but
! ne Hulds from iterent ve rmuch m size ;3 but
" ]

ars that the |'.':r|a=|'.-'.!‘.;-
|I] EJ} h'II'Jh [I‘llfil | rent narves « :!'H' il[l ol l;‘ln
: The custom ol dreppine active fluids shoul

same fluid differ, even to th
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fore, be abolished entirely; and, as weighing is too trouble-
some and difficult for general l|-1' we must have recourse to
small measures, accurately graduated, in the manner of Lane’s

drop measure, and I|||'l;Hu-'.?H measure recommended by the

1 college ; but we must not be misled by their

Edinburg
¢, not of drops or ol

names: for they are measures ol

grains.
SPECIFIC GRAVITY.
+07. '-,'.“,_if‘“ fidy nm, s the l'ﬂlJI['IHI'.Ll-.‘.'{' u-(!'_:|1'- o

bulks of different |m{ltc As a standard of comparison, dis-
tilled water has been gener: ally assumed as unity, The spe-

-”l gravity of any solid is ascertained, by :-Il'||!1;|i'lr|l" the
weig ht of the body in the air with |l~\'.:1r*F|t when suspended
in '\\,l[{r. The riIIUII'.tL[ obtained by =1I\I-Ilr|_'.: its weight in
Liil'. |:I'.' 1|u' h -1l'- re J]c| l' stwoen 1ts xi‘u-f_g||1 in air :'.Iu-] its luu--:

in water, is its specific gravity. The specific gravity of fluids
may be ascert .|||I-L! by comparing the weight of a solid body,
such as a piece of crystal, when immersed in distilled water,
with its weight when immersed in the fluid we wish to ex-
amine: by dividing its loss of weight in the fluid by its loss
g the (lnntlall[ is the -])r:11|:‘ oy \.II'\, of

of weight in the v
the fluid : or a small phial, containing a known weight of rdia.
tilled water, may be filled with the fluid to be examined,
and '.'.'{-.':I-_7_|1L'l’._. and |1\' t||\'-\|ir|-f the we -."I'[ of the fluid by ““':

weight of the water, [h > Ep |.|||( gravity is ascertained.

Although these are the only gene ral principles by which
,],g-;-ifig- gravities are as LLH.'.;I!IH], vet as the result is alwavs
j]]”ru'-||a';-l|: .iJ:\ llll' state ol the E.jJL'i'i!tﬂl|lL-!E'l‘ '.!Hi.i barometer it

the time of the experiments, and as the manipulation is a
work of great nicety, various ingenious instruments have been

contrived to render the > process .m:i calculation easy. Of all
these, the gravimeter ol Morveau seems to deserve the pre-
lerence.

It would beof material consequence to science and the arts,
rities were alws ays indicated h‘, the numerical

I|-"l| [:il I-_{:‘:
term t'\,uu-wnw their relation to the specific gravity of distill-
ed water.  This, however, is unfortunately not the case. The
excise in this country collect the duties paid by ']:iriimn li-
(uors, 1n. estimse |1mrr the prnpm[mn which the 'y cont: in of
stan dard ~JJII it, abount 0.933 in specific ”I.i'l.Jl'J1 which ”rtk
call },Ui,m“. ter proof; and they express the relation which
"‘E“'””‘ of a different strength have to the standard s J,gm[ by
saying that they are: above or under hydrometer l”“”i Thus,
one to six, or one Iin seven below hulw'mlu proof, means,




j’_.-';{,r;-u;;-_a;'-,"u_f,;';n_.,' (}j-‘-"a"f-’f;"--’-"-'- IxxxV

that it is equal in strength to a mixture of six parts of prool
:-E'-':J'i'l ‘»'pi’l.' one of water.
> only other mod l_'\l"\l‘lll‘-nll"*]l,.t fic I'I.'\ltll*-“J 2
it is necessary to notic
0l [:J. ||x|il in the writin

'y 15 that of Baumé's arecometer, as it 1s
rs of the French che mists, and is little

understood in this count ry. For substances heavier than wa-
ter, he assumes the spe 'IIH gravity of distilled water as zero,
and gy lllll.L|\‘~ the stem of his instrument downwards, each

l|l'

Lu Ing supj nm{i by him to express the nunber of parts

of muriate nJ soda lUlH.lHIi[I in a given solution ;3 which,

however, is not at all the case, FFor substances lighter than
vater the tube is gri wduated

upwi irds, and this zero is afford-
ed by a ~t:|u.|t~u of 1 of salt in 9 water.  In the & P endix,

tables ar

en of the "|[LJ|I-. 'hl'\lllt‘-., iutlu’u;l.u'lll' with

all the d I-Trtu of both of these areometers, Irnm .\I&t'l.‘:t‘ﬂ 5

.]UIJIH 'i.

The specific gre avity of the oases differs so much from that
of water, that the lightest of llmm, hydrogen gas, has lately

been assumed as unity in regard to this class ol -uh LAnces.

MECHANICAL DIVIZSION.
408. By mechanical :!i\'i.x.rm. substances. are reduced to a
form better adapted for medical purposes ; and by t

|l' -
crease ol their

LLllflu. their aclion 15 Plt).lll!li.l’ huth as me-
dical and chemic: al agents

109, It is performed le cutting, bruoising, grinding, ara-
EI:'H\ rasping, filin o, |-1]J\l1I/LLII}I|, trituration, and franu

tm,,. ln means of machi nery or of proper instruments.

« ul alion is the first of 1|]+~1 operations that is
commonly 1|--f |L.\r-. in the apothecar y's shop. It is perform-
ed b ¥ means of pestles and mortars, The bottom of the mor-
tars .--n:ulu. be concave ; and their sides should neither be so
inclined

as not to allow the substance operated on to fall to
the bottom between each stroke of the pestle, nor so perpen-
dicular as 1o collect it too miuch lndllllr.t, and to retard the
operation. The materials of which the [1{->«];.~. :m:l mortars
are formed, should resist both the mechanical and chemical
action of the substances for w hich [iu\' are used. \\-lHHL
Iron, marble, siliceous stones, }::Ilu|ur1, and glass, are all
lI.‘]t.!-||'|\ L

3 but copper, and metals cont ining copper, are 10
be avoil led,

I
I‘IEH-\

l||=1 should be provided with covers, to prevent the
t and lightest parts from esc: nprn.r, and to defend the ope-
rator from the effects of disagreeable or noxious substances.
Bat these ends are more lm:rphta ly .Ill.llllx'd: by tying a picce
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of pliable leather round the pestle, and round the mouth «

the mortar. It must be ¢lose I_-\' :|\i|1-||-'x.|, and at the same timie

so large, as to permil the free mouon of the pe stle
k2. In some instances, it will

& oven necessnry ror tng

st f Tl | rl nil aty Iy a o b th a
1,\}.ll_:11|. 1o ¢cover his mouth and nostriuswitihh a v 1 « BT

to stand with his back to a current ol air, that the very acrid

be carrvied from him.

part icles which arise may
£15, The addition of a little water o spirit of wine, or of
g
hit :::|:| ary subsltances, will prevent
: ;

y
a few almonds, to very |
i i —

their flying off. -~ But s

and |;IIH=!- rs are always imured, by the drymmge which 18 ne-

nds are apt to induce rancidity,

. Water must never

eessary \\ju'['l I:|c",' EL;H'e en molstenc

be added to substan 1

1
ILy, OF are rendaered

es which CO-

hesive by it.
ol Too areal a <|:|:I|::!;I'.' of any substance mmnst never be

II-_:.' 1nto []jl' Mortar g o time, as it very much ::i.".]li" :.}',| Opes=
: i
f substances must be previously aried.
1 1 1 .
T FHE ;|!!tj ruinmy resing, wincly Becoind ML 10 saummer,

-
1st b POwd red in very cold weather, and must be beaten

' \

Cl . or they will be converted mto-a paste, instead ol being
= 5T 1 .

powdered. Woods, roots, barks, horn, bone, ivory, &e.

shauld be |'-J'|-1."l‘.|l|-i_\' cat, 1!'|_5i|, ( 'E'.::JI'!‘I_'H-, or Tasp d. I“ibrous

woods and roots should be finely shaved after their ba

removed, for otherwise their powders will be full of hair-lil

filaments, which can scarcely be separated.  Some substanc
will eveén require Lo |:-_- moistened u|||| mucils trava-

canth, or of starch, and then dried before thev can be pnow-

be conveni

dered. Camphor may powdered by the ad-
: :

cit gpirit ol wine, o nd oil. Theen
g0 reduced to powder, unless some dry powiler
he 1. l'o aromatic oily substances, suzar is the
*

.:-.||'|i.i' ¢s ar mert parts havine been previonsiy
il i ed, the i-i'-_-i'..i'i"'h mitst be continued i
| & i stthstances, till no restdoum 1s le

4 /
ained at different times must then be i

ol 1Ot \'||| I, 80 s to |\|'i||}" H,l' whole to &

1T, Very hard Ail.']'l_',' substances must he repe atedly heated

to a red heat, and then suddenly (quenched 'n cold water, un-
1 . 1 " 3 .

til thev become sufheientlv frinble. Some metals may I“"'F"'1"""

leved hot in a heated iron mortar, or may be rendered brittle

!
by alloving them with a little mercury.
$18. Trituralt is intended for
]

ion of bodies. 1t is performed in flal mortars of gzlass, agate,

still more minute divi-
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or other hard materials, by -__.51,|'r|lu_|'- a rotatory motion I.“ the
pestle; or on a levigating stone, which is generally ol por-
phyry, by means of a muller of the same substance. On |.'!!".,”'
quantities it is performed by rollers of hard stone, turning
horizont l”\ upon each cillch, or l!}' one vertical roller turn=
ng on a 1].|| stone.

k19, Levigation differs from trituration only in the addition
--.- water or -=|\|||l of \.\.|||1- to []u rummg UHH |-.| |.|_1[|.|, O as

to form the whole mass into a kind of paste, which is rubbed

until it be of sufficient smoothness or fineness. |',.L|'i||-. and

some metallic substances, are ley

| ted,

). The substances sy

| |t\fu| to this ope ration are ¢ gene-
|-1i-'~"~ pre UHI'-|\ |mhi|e1u3 v ground,

k21l. (n

L20

1 is emp |an=|] for the mechanical division
of some metals, |I Is pe rformed either by stirring the melted
metal with an iron rod until i it tnlr]« Or Ll\_ P“‘”“I" it into

water, and stirring it continually as before, or by pouring it
into utm.ud hu-\.., previously well rubbed with chalk, and
haking it until the metal cools. when the rolling motion will

be converted into a 1 itthing one.  The adhering chalk is then
io be washed awav.

MECHANICAL SEPARATION.

¥22. Syfting.  I'rom dry substances, which are reduced to
e of minuteness, the coarser particles are to be
: o et ¥

'ves of iron-wire, hair-cloth, or

th bags of linen, For very |

owders, or acrid substances, compound sieves, I--n'i-u_-_' &
close lid and receiver, must be used, | hie particles which are

not of suflicient fineness to pass through T'.L\‘ interstices of the

sieve, may be acain powdered,

is !‘L'l'jllﬂ'l‘u'c]. on mineral substances, on
r fl.‘:- no ac

‘tion, for s parating them from foreion

part los and I.|||II|II|----1 of a diffi ierent "'I'l'l'f.'ll' ll_{l'.]\':.[_\.. 1n
-'-Ilil_!l case th 'Y are sald to be washed : or I.IUJ' -=l'i"1|':|1.§|.
the impalpable |"""‘-?| s, obtained by trituration and levi

lill[' Irom the coarser pa “‘ticles. j-. Process de ;i,'.“‘|1 upon
the i“”l'lt'“, that v ry fine or light Pt wders have ol remain=
”I'T lor some time hi.-j\-':l:‘: dd In water : and is ::|'||ul':!i'll

14_\ diffusing the powder or pa

|'k"“t‘- of wy iter, letl & it -‘..;.‘:=| a suflicient u
coarser Ilililllc-\wflll t th
the liquid in whic h the Ii'.:.-r or lighter particles are suspend-
"‘i- Fresh water may be poured on the residuum, and the
eratic Lt repeat il 3 * thi coarser i!:Ll'Li.t'[L‘~ wl !l.]] fall to the

Q1
nttom m v i " ..'_|_|=L|\. |1'|,
= o ® &

lormed by levigation through
ne, until the
bottom, and then pourig of

dl a second time.  “The fine
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|,J.|\h1!|'r which i:-'- washed over \l._iL the wiater 15 5¢

from it, by allowine it to subs

ing oft the water very carefully.
42%. (r.’"J'.’.'.’u'r (L

rating the clear from the turbid part ol a fluid, and for separa-

ion 1s very {requently made use of for sepi-

ting fluids from solids, which are '-||='i'liI<' illy heavier, esped 1al-
ly when the quantity js very lar

cs of most substances employed for fil-

e, or the solid so subtile asto

pass through the pe

tration, or the :|!,-I.ILE so acrid as to corrode them.

For the purposes of separating fluids
from solids, straining and filtration are often used, These
differ only in degree, and are employed when the powder
cither does not subside at :||J, or too _--iu'.'.'f_:.' and .lI'Il.lJl!l'Il-l,.'{'[l[-‘»'
for decantation.

#26. The instruments for this purpose are of various mate-

rials, and must in no instance be acted upon by 1 sub-
stances lor which they are e ployed. Flats, resins, wax
and oils, are strained through hemp or flax, spread evenly

over a | iece of wire-cloth or net stretched 11 a frame.  For

| mav be used;

rine and mucilaginous liquors, fine

sace

for some saline solutions, linen. Sponge 1n some Instances

!-E:I'L::.\ f L'[:||\Lrli1'tll Lilter. \‘.ll:t']"l' these are not I:LII{' I:'HLJ‘.’;'_iil,
unsized paper is employed, but it is extremely apt to burst by

10t watery liquors Very acrid ||t|1lui'-\. such as

iltered by means of a glass funnel, filled witl

erec

} OW({

quartz, a few of the larger pieces being put in the neck,

smaller pieces over these, and the fine powder l’i"' ed over all

The porosity of this last filter retains much of the liquor; but

it muv be obtained by gently pouring on it an equal gquantity

T i5s H'.l'LJ'.::_"ll, :ll.l! i]|[

» ] |
ol distilled wat

;5 the Jn]::'.']' will then j

retained 1n its place.

12 ater may be filtrated in large gnantities through
rous stone, or artificial basins ol nearly rl;':;ni parts

! e sand.  In large quantities it may be
X !I‘.- l,"l'-i' (ISCERS Re 1i!" | li[i'll'l- a 'i.l. :||'.|'l‘||l'll—

ties thus taking opposite cLIONS '].\in'a:ui]‘xh.- apparatus

Va !Ie':%l'l.;l

!
of this kind 1s a barrel, divided F:n-:‘[u‘i:dI-'.:ll].Lt"l_'.A b
perforated with a row of holes along the lower edee. Into
€ :.'EI .-il';u s I..Lli'il '\.'\'l"ii \.\:nhr'-'], -,'|.|Il] l‘-\- IIUT as \\ill cCover 'l]ll"‘-t'
hales an inch or two, over which must be placed a layer of
bles to !u':'|! it :-'l!'!l!_‘.'. The :|]|51:|l';1';'|r- 15 now fit :.:|' nse.
Water pourd d into the one half will sink E'ﬂll'ul.l::il the sand in
that a1l I [;-|a_- |:’.|I II'_f|| Iil'\' holes .H! iiil‘ li!‘-i--il!!: to '|_|]['|lt_=tl'!'.|

and rise through the sand in the other half, from which it

mayv be drawn by a stop-cock,
428, The size of the filters depends on the quantity of mat-
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ter to be strained. When large, the flannel or linen ticllur:n-
ed into a conical bag, and suspended from a hoop or frame ;
the paper 15 @]

T spread on the inside of these bags, or fold-
ed mto a comcal torm, ana .HI!-}-'&'“:.I{'IE 11.\' a lunnel. It 15 ol
advantage to introduce glass rods or ‘quills between the paper
and funnel, 10 prevent them from ;Ld]u-ri“;‘r too c'||:.u_'-|_|,.',

429, What passes first is seldom fine nough, and must be
poured back again, until by the swelling of the fibres of the
filter, or filling up of its pores, the Auid acquires the requisite
degree of limpidity. The filter is sometimes covered with
charcoal powder, which is a useful addition to muddy and
deep-coloured liquors.  The filtration of some viscid substan-
ces 18 much assisted by heat.

£30. Expression is a species of filtration, assisted by me-
chanical force. Itis principally employed to obtain the juices
ol iresh vegetables, and the unctuous vegetable oils. Itis per-
formed by means of a serew press, with plates of wood, iron,
or tin.  The subject of the operation’ is previously beaten,
ground, or bruised. It is then inclosed in a | ag, which must
not be too much filled, and introduced between the plates of
the press. The bags should be of hair-cloth, or canvas in-
closed in hair-cloth, Hempen and woollen bags are apt to
give vegetable juices a disagreeable taste. The pressure should
I 14! ntle at first, and inereased _r__-_i.'ui'll;':

y.
131, Vegetables intended for this operation should be per-
ctly fresh, and freed from all impurities. In general they

=]i4|||I!-:| be ¢ Xpre ssed as soon as lih'}' are bruised, for it dis-
poses them to ferment ; but subacid fruits give a larger quan-
Lity of juice, and of finer quality, when they are allowed to
stand some days in a wooden or earthen vessel after they are
To some vegetables which are not Juicy l.‘llljrllﬁ.fh?
the addition of a litt]le

mist

bruised.

water 1s necessary. Lemons and orances
ue [""h"!- as their skins contain a areat deal of essential

oil; which would mix with the juice.  LThe ol itself mav he

obtained separately, by expression with the liill'-_'_'l I's On a piece
of 3 .
+32. For nnetuous seeds iron plates are used: and it is cus-

omary not only to heat the plates, but to warm the bruised
seeds In a Kettle over the fire, after they have been sprinkled
with water, as by these means the product is increased, and
l.u

the oil obtained is more 1.11:|;:.=li

But as the oils obtained in
more |fi=~i:;--ul Lo rancu ]'.'*." this process should
either be Jaid aside

this wyy are
i altogether, or changed to exposing the
briused ‘-L‘-'H_r:, Inclosed in a |,-LJ-_:‘ to the steam of hot water,
1543, [).'_-'f'Jr.r}.-.'r.rf.-'rr.'.' is oenerally practised on thick and clam-
my lquors, which contain much slimy and other Impurities,
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not easily separable by filtration. The scum is made to arise,
either by simply heating the liquor, or by clarifying it, which

last 18 done 'tJ}' tui:\'ing with the |;-'1lll.l!'. when cold, white of
eoe well beaten with a little water, which on being heated

tlates, and rises to the surface, carrying with it all the

urities. The liquor may now be filtered with ease, or may

!.':Ih"-l \'-i'-h a |1t'|'f11t':|£1'1| laddle. .“':Eu':jiuul.\» |::||iur- are

ed, without the assistance of heat, by means of isingelass

dissolved In water, or of any albuminous fluid, as milk, which

tes with the action of alecohol. Some expresse tI.;Iliu €5,

» of all the antiscorbutic plants, are instantly clarified

bv the :I'.ililiiull u|';:n'; '.'n-_'.-.-l;l|31'|_' il'.'lll‘ as the _.Ii.LJL’.' ol bitter

oranges.

Fluids can only be separated {rom each other, when
T tende

fic gravity. The separation may be effected by skimmimg

ney to combine, and when they differ in

hter finid with-a silver or glass spoon; or by draw-

: ‘
L syringe or syphon; o means of a grlass se-

!..u-|'mg_ wilchn 1s an mstrument having a pro ecting tube

terminating in-a very sltender point, throueh which the hea-

vier fluid alone is permitted to run; or by means of the ca

pillary attraction of a spongy woollen thread; for no fluid

will enter a substance whose pores are filled by another, for
which it has no attraction; and, lastly, upon the same prin-
ciple, by means of a filter of unsized paper, previously soak-

ed in one of the Hmd

s, which in this way readily passes through
.y 1 1 - =]
ity while the other remains behind.

1a3.5. dMechar

LICEE LT IYE 15 ilt'l"lJl'lI'-t'li |J\\' :I'_{ililliull, E]j[ill':'l-

Lion, or kneadn [LgH but these will be best considered in treat-

of the forms in which medicines are exhibited.

APPARATUS.

6. Delore enterine on the chemieal operations, it will be

ssary Lo make a few remarks on the instruments employ-
i in ]H"i'illﬂ'lll'-'llj_' them. 'Hh'l\.' may be divided into
. The vessels in which the effects are performed ;
. Fuely or the means of |1;'m!:u'i"ll',,[ heat : and
. The means of applying and regulating the heat, or
lamps and furnaces.

VESSELS.

137, The vessels, according to the purposes for which they

L
wre intended, vary
In form: and

In I|:.:[i_']'i.l|"—.
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198, The different forms will be best described when treat-
ing of the particular operations. h

39, No substance POsSSeESEs ]F]'il|.:l["|'1.i.l‘.‘i which render |1_ pro-
per to be employed as a material in every instance. Weare
therefore obliged to select those substances which possess the
properties more especially required in the particular opera-
tions ot ‘.‘.llii'll 1|]\'.\.' are i“ll'“LiL'll.

£40, The properties most generally required, arc
¢t. The power of 1':‘~i~lil1f_1. chemical agents ;
b, '|'|'.L|Ln,:|u|'r|u‘_'. .
c. Compactness ;
Strength ;
Fixity and infusibility s
f. And the power of bearing sudden variations of tem-
perature without breaking.
t41. The metals in general possess the four last properties
in considerable perfection, but they are all opague. Iron and
copper are apt to be corroded by chemical agents, and the use
ol the latter is often attended with iEiill_{_{:'ruu\; con
c i

I hese objeclion

"‘l"!i“l‘l!"['.“-
s are I some measure, but not entirely, re-
woved by tinning them. Tin and lead are too fusible. Pla-
inum, gold, and silver, resist most of the chemical agents,

ible obie ction to their rg=

¢ expence 18 an INSurmot

42, Good earthen ware resists the areatest intensity of

but is deficient in all the other properties. - T'he basis ol

kinds of earthen ware is elay s which possesses the valuable
r of being very plastic when wrought with water, and of
becoming extremely hard when burnt with an intense heat.

But it contracts so much by heat. that it is extremely apt to
crack and split, on being exposed to sudden changes of tem-

1l §4 18 ~ (1
perature: 1t 15 theye

] 1
re necessary to add some substance

: ; :
Siliceons. sand, clay

at, and then reduced to powdader,

iy used. These additions, how-

r g 1 1
el ineonveniences ; pilambagro, os-

s liable to combustion

and sand diminishes the com=

58, 80 that it becomes necessary to II 1ze most kinds ol

nhen azed, they are acted upon !J_\' che-

The vessels manufactured by M essrs \‘u"'i|;_:-
» Oest .:‘.- Lhis , ( ' 1011, l'!-.[':'il[ lEHI o L'I‘ }JI.][{'1'.
lain, which are too « Xpensive,

k43, Glass possesses hree first qualities in an eminent
'-r='E|""'. and may be heated red hot withont llll"““j.!- [ts
Freates 1
=]

t inconvenience is its dispasition to crack, or In
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j"il't't.‘.‘-, when “th]ih‘l!h«' heated or cooled.  As this is oceasion-
cd by its unequal expansion or contraction, glass vessels
should be made ve ry thin, and of a round form. The y should

also be well annealed, that is cooled very slow! ly, w |Il 'n blown,
by placing them immediately in a he: ated oven, while they are
yet in a soft state. 'When ill annealed, or cooled sudd lenly,

1lass 1s apt to Jh n EJIE ces on the slightest chan e of ten npe-
ature, or touch of a ‘*JIHII point. We sometimes take ad-
vantage of this imperfection ; for by me

15 ili.;i red-hot '.'-'iJ'L'1
chy Iiurl]. or lJJllJf a luluun Jripey & rlass-vessels may |!I'l'||[ -
to any shape. When there i~ not a erackalveady in the
glass, the point of the wire is applied near the edge, a crack

is in:m. d, which is afierwards easily led in any direction.
t44. Reaumeur’s porcelain, on the contrary, is glass,
which by =lll'ru!|J|tii:||r: it with hot sand, is made to cool S0
slowly, that it assumes a crystalline texture, which |'L"‘liil\‘-
its tri ansparency, but II]:];I'H-w to 1t evi ry other qu: |--|~, W |L|J”1
for in chemical vessels. ‘Fhe coarser kinds of ¢lass are com-
monly used in making it ; but as there is no manufa

i cture of
this valuable substance, its employment is still very limited,

LUTES.

445. Lutes also form a necessary part of chemical appara-
tus. They are compositions of various substances, inte nded,
To close the joinings of vessels 3
0. To coat _I_:i.t'--‘ vessels.
To line furnaces.

146. Lutes of the first des seription are com monly employed
to confine elastic vapours. The y should therefore possess the
following properties :

a. Viscidity, plas ticity, and compactness ;

F'-. The power of resis rml acrid v: apours ;
The power of resisting certain degrees of heat.

447, The viscidity of lutes depends on the presence either
ol
a. Uncloous or resinous substances :
b. Mucilaginous substances ; or
. 'llu’al_\' or lime.

448. Lutes of the first kind possess the two first clazs of
}ll'up{ rties in an eminent degree ; but |11r\ are in gencral so
fusible, that they cannot be employed when they are exposed




Sect. 2. Pharmaceutical Operalions. Xcilil

even to very low degrees of heat, and they will not adhere to
any substance that is at all moist. Examples.

a. Eight parts of yellow wax, melted with one of :.nF ol
llllj!\'11!i!t-'. with or without the addition of I'L_“ll'l"l!'“
substances, .-Lrt'-:nuiinj_r| to the degree of pliability and
consistence required. Lavoisier's lute.

Four parts of wax, melted with two of varnish and one
of olive oil. Saussure’s lute.

;-' .

¢. Three parts of powdered clay, worked up into a paste,
with one of drying oil, or, what is better, amber
varnish., The ;ll'_\ns;_{ oil is prepared by boiling 22.5
parts of litharge in 16 of linseed oil until it be dis-
solved. Fat lute.

d. Chalk and oil, or 2!_!|.:'f.ix'1".~' putty, is well fitted for lu-
ting tubes permanently into glass vessels, for it be-
comes 50 hard that it cannot be l'.']\'il)' removed.

e. Ligual parts of I'tl]'l'.:l';_'_-;ql:i-_-k.'i:m-. and powdered clay,
worked into a paste with oil varnish, is sometimes
applied over the cracks in glass vessels, so as to fit
them for some purposes.

f. Melted pitch and brick dust.

449, Mucilaginous substances, such as flour, starch, cum,

-

and glue, mixed with water, are sufficiently adliesive, are dried

L
by moderate degrees of heat, and are easily removed after
the operation, by moistening them with water; but a high
temperature destroys them, and they do not resist corrosive
‘-Rl]'”ll!-ﬁ. i ;

I'he addition of an insoluble powder is oftén neces-
sary to give them a sufficient degree of consistency. Exam-
ples.

a. Shps of bladder, softened in water, and applied witl,
the inside next the vessels. They are apt, however,
from their great contraction in drying, to breal
weak vessels,

b. One part of gum-arabic with six or cight of ¢
formed into a paste with water.

e. Flour worked into o paste with powdered clay or chalk.

d. Almond or linseed meal formed into a paste with mu-
:'i|:|:ﬁl'+L or water,

£, (‘?'-IU klime in fine FH'\\[!I'!'. li'l-li]‘.' mixed with whits
ot egg, and instantly applied, sets very quickly, but

becomes gp hard that it can searcely be removed.
f -\".lllqu'l! |!:.||.' in ."|1|t'|rn-‘.'l.;-.'|'. with -_-II'.I:, does not setso
‘i“i"]"." as the former. 4
g- The cracks of glass vessels may be cemented by daub-

Ing them and a suitable 1 over with

of

I[;!-




\'\lll|t ol e, o
ll:'lf'l! (] ekl 1::[ ncn
closely and evenly.

450. Earthy lutes resist very high temperatures

remaoved

B hard that thev can scarcel
pecome so hard thal they can scarced

harden so tj".lll.'|\|_'-. atLer lE:.-}' are mixed up, that
applied immediately. Examples.
¢, Quicklime well incorporated with a sixth part of mu-
riate of soda.
5. Burnt gypsum, made up with water.

Oune ounce of borax dissolved in 4"pound of boiling
water, mixed with a suflicient quantity ""I'E"""“E‘ red
clay. Mr Watt’s fire lute.

il H|||~-T!:|.l'[ (:1‘1\']“_\; with four of sand, formed into a

with water. This is also used for coating glass ves
:Cl.'l-'_, ili Lil'tll']' Lo I't'IIL]-.'J' 1]:1']|| slronger, and |'_|]:::':|:|

ol t'u:-f]-\:'-:III:'i]]h’t]H'llr;H.. It is then made into a very

thin mass, and applied in successive layers, tak

care 1||:-,I. i'.";L'[': coat &
be laid on.

perfectly dry betore anoth

£51. The lutes for lining furnaces will be described when
treating of furnaces.

152. The junctures of vessels which are to be lnted toeach
other, should previously be accurately and firmly fitted, by
introducing between them, when necessary, short pieces of
-.'!.n::(} or ('U'I'L.. or, i-l.[ltl'l]l-’|.’r'£||1lil'1;L.III be Vil great, !,r\ MEenns
of a cork fitted to the one vessel, having a circular hole bored

through it, through which the nec

1l -
£ ol the other vessel or

tube may pass.

153, After being thus fitted, the lute is either applied very
thing |>j‘ ‘\;H'G';lilill_'_'_ it on :~|i.[1- of linen or paper, antd securing
it with thread ; or if it is a paste lute, it is formed into small
|'_\'ii||L!L'1'.-, which are -.|1L'.|,'1'-_«':\':-|“\' .'L|.|JI|iL'L[ to the junetures,
';.!.\ilz',: care that cach ]ijm'u- be made to adher I'.1'i:|-_'. and per-
is put.on. Lastly,

ladder,

feetly close In every part before another
the whole 1s secured by slips of linen or 1

454 In many cases, to permit the escape ol elastic vapours

anall hole is made through the lute with a pin, or the lute
ap rforated I.‘\ a small LJ'JI|:, fitted with a st ppei

HEAT AND FUEL.

+55. As caloric s an » most. extensive utility in

1 1 - 1 " Y
Lhe chénical operatioll

¥y 11 18 NeCessary that
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1 . . 1 1
should be acquainte d with the me; ol cmpl I the
most econ cal and efficient mann

k56. ‘I'be rays of the sun are used in the d; Ir O many

veretable substances ttentions necessary, are

L0 expose as large a surface as possible, a1

: and the onl

1 to turn them fre-

fquently, that every |:'.:'1 may be dri ke, 'l |u'\' are also
sometunes used for promoting sy pontaneous evaporation.,

457. Combustion is a much more i’“"" rful and certain

l, b e
source of heat. Alco ||uL oil, tallow, wood, turf, coal, char-
."_[L(] {'llL.l.@ are 31[ OCC 510 .:.l‘\.' II]'l!l!l.l'\:'l.!'.

£538. Alecohol, oil, and melted 1

allow, can only be burnt on
porous wicks, which draw up a portion of the fluid to be vo-
latilized and inflamed. Fluid  inflammmabl
burnt in lamps of various constructions. But
monly used to produce 'Ii:_[hl

...nll'__ii com-=
4 l'ily_'; afford an uniform, but not
high temperature. Fhis may however be increased, by in-
creasing the number and size of the wicks., Alcohol produ-
CES a sle ‘L.‘. heat, no soot,

and, if strong, leaves no residunm,
Ll f_;l\i 5 1

||I-r‘.1t temperature, but on a common wick
duces much smoke and :-u.rn[. These

pro-
are aiilui]u]J.\l], and the
|'__-_'!J': and heat i]lkl':"l*L'RJ Vv ma '-"l'f the surface of the flame
bear a large proportion to I||r. c

which is Dest done by
ac .-,tullu al wick, so contrived that the air has fiee

side of the evlinder, as in Arocand’s
lamp, invented by Mr Bolton of Birminagham. ‘In this way,

AcCess

lJ-uJ; to the uu1-u| and 1

ieratl

great uniformity, and withont the incon
£59. Wicks have the inconvenience
high t emperature to which th
l'ul'|in-' u;Ju"“’d (l as Lo prevent
They must llll'H be trimmed :
with aleohol i

oil may be made to produce a consideral

Yveni

linrred

utl l:u g

| 'l-;;]._ :ull-.]
the flnid from rising

EIl1iI\'J'.‘

but this 1s seldomer necessary
'll fine ||f!- IF.:E‘: \'.i||| L||r- t't!,:'---.'l'-=i|'. I.:IIiI!'—-
are also il!l]n'n'.'i_el )y adding a chimney to them. Tt mus
adiait the free iL’.j('-"-'-.h1 alr to the flame, and the n it eroeas
the current, confines the heat, and stea ]

_irlr:-11~il\,' ol the temperature

of flame

\ PO
sed by fore ing a small eorrent of hot air througlh it, as by il
h|uu.|-|l]1 2 :
1460. W -I:-c|, turf, coal, charcosn i cok i combn
1”"“*! are.burnt in arates d £ W il bhe ac
vantage of kindling readi by, but a very unsteady ter
Perature, is I:I'||.1l:|i'-=llltll'l I:::_-:| its flame, smoke, and'soot,
requires much attention. . wpoa
the greatest heat, burn long ve o de clared
461, Dry turf gives a stea nd does ) ui

much -l“f'llL'un as wood ; buot it consumes fa
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copious and penetrating, and the empyrenmatic smell which
it imparts to every thing it comes in contacl 1.\-'i||1_‘ adheres to
them with great obstinacy. The heavy turf of marshes is
preferable to the light surface turf,

+62. Coal is the fuel most commonly used in this country.
Its heat is considerable, and sufficiently permanent, but it
[\l'tJIEIJL:E‘H mm:]l ”Li'-ilr' and smoke.

463. Charcoal, especially of the dense woods, is a very con-
venient and excellent fuel. It burns without flame or smoke,
and gives a strong, uniform, and permanent heat, which may
be easily regulated, especially when it is not in too large pie-
ces, and is a little damp. But it 1s costly; and burns quickly.

464. Coke, or charred coal, possesses similar properties
ed, but is capable of pro-

with charcoal ; it is less easily kind
ducing a higher temperature, and barns more slowly.

465. When an open grate is used for chemical purposes, it
should be i'r]”rn'fiiﬂf with cranes to support the vessels, th
they may not be overturned by the burning away of the fuel.

FURNACES.

466. In all furnaces, the principal objects are, to produce
a suflicient ih-:_r1'._-1-nI' heat, with little consumption ol fug l, and
to be able to regulate the degree of heat.

467, An unnecessary waste of fuel is prevented by forming

the sides of the furnace of very imperfect conductors of calo-
1 it so that the \I]!‘.-|t't_"‘ 1||_11-j';;2_1 d oh may

ric, and by construct
be exposed to the full action of the fire.

ated by the gquantity of air

4685. The degree of heat Is regu 1 1 )
which comes in contact with the burning fuel. The quantity
of air is in the compound ratio of the size of the aperture
through which it enters, and its velocity. The velocity may
be increased by mechanical means, as by bellows, or by in-
creasing the height and width of the chimney.

369. The size and form of furnaces, and the materials of
which they are constructed, are various, according to th
purposes for which I.hE‘_v are intended.

470, The essential parts of a furnace are,

a. A I.Jlllj_\’ for the fuel to burn in;
b. A grate for it to burn upon ;
¢.: An :|NE|-|-'il to admit air and receive the .:~!h-.1;
d. A chimney for carrying off the smoke and vapours
471. The ash-pit should be perfectly close, except the door,
which should be furnished with a 1'!‘;.:-1L'J'-j1|:!L(', to |'|-l_r_|_=!_:If-
the quantity of air admitted




Fle pointed |||J\.'|'[!“|i'\i-,, and not adbove nadl <

inL. -I.h" grate -“ill‘!'.i:! be Lixed on the outside ol

I'he body may be

ires jor ili':'u-i;l\'lii-: the fuel and the Jjects of the opera-

Lion, and lor l'l."l‘-{".i]]_:_" away the smoke and vapours.

ki, ¢ ;uu:?m--lin“ 15 supported by the current of
1r 1 excited by the burning of the fuel, it is called a
Wind l 3 \'-:‘i:'ll it 18 ;lL'{".'l:'l';%EL'il Ih\' Inere r-il'l‘_'.' the veloei
ty ol the current '.'ul'\ bellows, it forms a blast furnace; a
when the body of the furnace is covered with a dome, which
terminates the chimney, it constitutes a reverberatory fur-

'3, Furnaces are either fixed and built of y O1
portable, and fabricated of plate:iron When of iron, l|'-""s
must

e lined with some badly cond

‘ting and refract ry sub-
ice, both to prevent the 1|.|-‘--i]?.l[-

of heat, and 1o delend

against the action of the fire.
|

J‘\. mixture ol sC0
powdered tiles
i

3 worked up with blood, |1.|II'__

:|||l1|I
1Yy 15 mueh recommended : and Professor Hagen says, that

it and erack when e‘.k.":'.:-,l.i it once to a vio-

|
i when

ot b y 1 ried gradually, accor r to the com-
non directions.  Dr Blacl employed two ent coatings,
Next to the on, he -|~:i-.n a composttion of parts by
eighl ol charcoal, and one of fine clav, fii mixed in the
state of [ | :

Limne powder, and 1||| n work d up wi
1 }

b as permitted the mass to be formed into

s Winch were

plled Lo the sitles of the furnace, and beat very firm and

lace of a broad han
oF about one inch and a hall in o
elliptical form to

]
ged ol s1X or se

Y148 Y 1 1 1 1
npact with the mer, to the thickness

neral, but so as to give an
the cavi

¥. Over this; atnother lnte, compo-

ven parts of sand, and one of clay, was applie

o |

in the same mannery to the thic kuess of about b b an ineh.

hese lutes must be allowed to become perfectly dry before

’fl;' Hrnace i- |Ir'.':'-'-!. '.\:ﬂ._,-':'-. = tld at !-II'-E be |.r-l|.'-{ .'_ji;|t|l.'.||-
¥+ Lhey may also be lined with fir bricl

Ks OF a proper form,

LEIY fitted and well-«

# i 1 } i n
wented together betor the top-

;'- T |'|'L‘.'f|§ 0o,

ki6. The general fault of furnaces is, that they admit so
much airy as to preve nt us from regulating the temperature,
whic|

ther becomes too violent and vnmanageab
more cold air is admitted than what 3 necessary for support-
mbustion, the heat is earried of]
annot be pq Th x-,-lzmiu: merit of 1)y
Black’s furnace consists in the tacility with wh

0, Or W ht'l‘

s t , and the tempera-
aniai: 1sed sufficient]

ich EEEL.‘ admis

1
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S101 Of &

Hnprove iy micre
I

in reality injured it.

g : e, e : ;
477. Heat may be applied to vessels employed 1 che mical

operations,
a. Direetly, as in the open fir and reverberatory furnace;

bh. Or ||||'1.||_\_f.'| the medium of sand : the sand bath ;
c. 'O water : the water bath -
d. Of steam ; the vapour bath ;

e. OF air, as in the muflle.
CHEMICAL OPERATIONS.

e e i : J s : g

£78. In all chemical operations combination takes place

b )

and there are very few of them in which decomposition does
. el o

For the sake of method, we shall con

not ;||.«|-. QCcCcur.
them as principally inte nded to produce,

B A ]
Change in the form ol ag

b \."-LE1 rlEation

e. Coarnlatic

ly [1r|1\:||_'.'e'-.l fo express the

15 COMmINo

11 [ y . . ‘5 R
i as tallow, wax, resing &C. which pass

states of softness before they become

through 1

fluid.
131, Fusion is the mel
:].i,ll-'i\' 1.!'1.‘1 l !|it' solid to lii=' Huid st te, A8 iiJL' sall
" | platinum. Substances differ very

|::a!|‘.\'; some, as watel :lll:i

:'"__*' of substances which pass iI1J'IIH'~
s and the

metals, except 1ron and p
much in the degrees ol their fu
in the ordinary temperatu

mereury, existing as flui res ol

the atmosphere ; while others, as the pure earths, cannot be
melted '..}' any hieat we can p:mlil-"'.'-

$82. When a substance acquires by fusion a degrée of
' at brittleness,

niorm texiure, and gre

transparency, a dense u
and E'\.ilifiilw a conchoidal |'|'_-“-[“|-g-, with a _}_.I,l.“i!”. ___1”_1.“_.'_,
and the edges of the fragments very sharp, it 1s said to be vi-
Ll .‘,-'.'..'.'r',
189, In '_;.-1|r'1:|]. “”1'}3|=‘ substances are less fusible than

compounds ; thus the simple earths cannot be melted singly,




3] Fi f sy501 11 ] v
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but when mixed are easily tused. I'he additions wiieh arg

mes !':';J!-- to 1'L-|-t'.|_'.":||-|".' .|;|-'5~:,|}'_Q1--. Lo I'-:u:'.i-.llr.' l!‘l"'_:'

are terme 11_;“ {

W
|!' -1 ”Il?{|'~ are oenc :';-,.i:l.' saline |:|_:‘|.,--:_

| =]
I'he atkalies, potass, and soda, promote "---\-L-l'll'm Lh
fusion of siliceous stones ; but they are on! ly |r~ul for :
curate experiments ||u white flux 1s & n
little potass with r_\ulmn:u-_- of potass, :|i|-.|
Wi ¢ 1., eyt . P
by debfagrating to

ther (:i!i_.| parts of nitrate o
ite of potass. When an o xide
at the same time to be reduced, the dlaclk flus

ass and supertartr:

elerred, which is produced by the deflag
two paris (Ii‘hILPP'I'].'.!'f rate
of potass. It differs from
ing a little elarcoal. Soap p

and one of nmitrate

r only in contain-

romotes fusion by being
converted by the fire into carbonate of sod:
(".'::].

Aluminous stones hu;‘ their fusion greatly promoted
by the addition of sub-borate of soda. y

Muriate of soda, the mixed phosphate of soda and am-
monia, and other salts, are also ocen: ionally employed

\‘,. . i'. 2 T L o [l = iy T . 3
1 open nre 18 suthcient to melt some substances

lers require the heat of a furnace.

186. The vessels in which fusion is performed, must resist

» heat nece SeOTrY for the rl]*t'l'::tiul:l. [n some instan iy AN
iron or copper ladle or pot may be used ; but most
J_‘f crucibles are ¢ mp |\'-~,L-L! Crucibles are of various sizes,—
The I irge crucibles are generally conical, with a small spouf

ior Lthe convenlepce of pouring out : the

.
small ones are trun-
wiar pyramids, and are commonly sold in nests.

» Hessian crucibles are compose
ind when good, will support an intense

rand sand,

heat m\ny honors,
ihont s ‘-'ilE"1.‘“,' but thi d to ex

or cooled. This inconvenience n

by using a double crucible, and

il, i 'LI'-.'-':'E::-- F'..--t'r'l_:\'i-ll,:\‘
lute of clay and sand by which means the heat is
vally and

& clear sound when strue k, and a
and have g red

il.'.||'-|1|||i'-|-r_! mare or

-i-!l-“-_' which rive

uniform thickness,

;-l:-HJ'cu'.'-'.‘t I'I.uil.lll'_'. wit
reckoned the best.
488. W Lf|-u'.mn* s grucibles are I'.',:.':u
l\k” clay
to |'I

out black spots, are
!

of clay mixed with
fini l‘n- pounded, and | I eVery |':--| ect superior
e ll"‘“‘*llll but they are expensivi :

The black lead crucibles, for m.t! of clay and plumba




enents |r|f i“h‘f.l{f'.rf."

oo, are very durab resist sudden changes of temperature

and may be !'L'|."':lll'|||l'\' used : but they are destroyed

saline substances are melted in them, and suffer combustion
when exposed red-hot to a current ol air.
+90.° When placed in a furnace, crucibies s uld never be

* y
set upon the bars ol the grate, but always upon a support. 1)r

Kennedy found the hottest pa it l
inch above the -['3*'_\ € it L
fuel m hes fre il|:_l" into thei he s

malterin with another crucible inverted over them.

191 n the lusion is I.'I":Iil!"|l'l'. the substance may
either p rmitted to eool in the erucible, or poured into a heat-
ed mould an todd with tallow. never withh oul, or what 1s stiil
welter, covered with a thin coating ol chalk ich 18 ed

nixture of chgk ti;l

L'.;injslvtrﬁ_‘. by heat.

|
by laying it over with

and then e

vint the eruc bl Ken |.l_'1' cooling
| the furnace, to co

it *inl!

od with some vessel to prevent ils
]

with

d with the ir||-.-.|1iu|1.~.

ning the attraction of aggr gation,

silitate mechanical division;
+ chemical action.

rom each other, substances ol diflerent

b, O st t':_':l'.:iill;_'_'

degrees ol fusiDility.

1 1s the conversion of a solid or fluid into
agency of calorie.  Although vaporability be

nently

e term, substances are said to be permi

volatile, or fixed. The permanently elastic fluids or
which cannot be condensed into a fluid or so-

lid forin by any abstraction of caloric we are cap ible of pro-

3 Are those

ducing. Fixed substances, on the contrary, are those which
at increase of tempe-

cannot be eonverted into vapour, by gm
rature. The pressure ol the atmosphere has a very conside

able effect in varying the degree at which substances are con-
verted into vapour. Some solids, unless subjected to very
greatl }1:4:—--'I‘-I'L" are at once \.'-ull‘-'vl'h-tl into vapour, :l|I||-'-|.J-__-it
-I'.lnlai of them pass I!:n:u;l_':l the H:i,i‘l'li]!'L;-]'.II.!.' state of Auidity.
494, Vaporization 1s L'!IJl..'ll'J_\'l'lE. g

a. To separate substances differing in volatility.

yromote chemical action, by disaggtegating them

495. When em] loyed with either of these views, either




Pharmace

al Operations. Cl

a. No reerard is paid to the substances vola

1 ] rom solids, as in ustulation and ['Jllll'lllll'_': H
). From fluids, as in vaporation ;

» Ur the substances vaporized are condensed in propel
vessels

1. In a liguid form, as in distillation,
|

g Is
«e All @ SO

c. Or the substances disengared are |-!':i||.lt.‘|'lI|J_\' elastic,

and are collected in their

'y & . (] 2 - .
id form, as in sublimation :

raseous lorm, 1n a pneuma:

Lic apparatus,

L9G, lf |JJ

! § almost entirely a metallurgic operation,
i is em oyed to expel the =;|ii|i|!.||' and arsenic contained in
B llie ore H||~r;.:|lir‘I lantities it is performed in tests
I in a muffle. Tests are shallow vessels made of bone
ashes, or baked clay. Muffles are vessels of baked clay, of a

semi-cylindrical lorm, the flat
arched

Periorated
.

side forming the floor, and the
rtion the roof and les. - The end
with holes for the

air, and the open extremity is placed at the door of the fur-

| sides are

e transmission of the heated

nace, ior the mspection and manipulation of the process. The
roeratory iurnace 1s commonly en '.lil"\l'li. tor roasting, and
v & v ¥ 1 w
the heat is v I'y o

¥ gentle at first, ang

'i\.l'\.\'.'\' :':Ilwg| LO redness,
€ Process is accelerated by exposing as I

ug I'oAas

yossible, and by strring 1t fre

S0 a8 Lo prevent anv a

! gglutination, and to bring eve-
'Y part.in suceession to the surlace

& may be performed on anv of
§, LY subjecting them to
expel al
bon, bei

pound
a degree of heat sufficient to

" hiyd

%1 g

s and oxygen, while the car-
;g 1 -

b :',:-L i h.\ﬂ.iu |:Ii.';||"|::lll'.. rem

harcoal,

A |1i1|'ug

roigr
™

ains behind in the state of
i he h-l.‘li:l‘l'.:LIJI'!' necessary for the aperation may
e produced either

C
]

)y the eombustion of oth
¥ 3 e . i
by ||--I. partial comby

er substance
stion of the substance to be eharred. In

the former case, the operation may be performed in any ves-
""l“"ll_"-‘l‘ ludes the air while it [!l'|'||ii:‘\- the escape ol the
vapours formed. >

=1

. :
In the lutter, the access of air must be re-
gulated in suc I a manner, that it ma

eVEer the

¥ e suppressed when-
combustion has reached the I'l'|1‘:'_i:' degree 3 for if
continued to |

pated in

¢ admitted, the charcoal itself would be dissi-

the form of carbonic acid gas, and nothing would
aline and earthy matter, which these sub-
il|\\.'l.\',\' contain.
Lhp

remam but the alk

stances

When combustion is carried thi
Process is termed incineration. The VApPOurs
Arise in the operation of char; ing arc somelimes ¢on-
» 85 1 the manufacture of tar.




11 ilements of Pharmacy. Part 1.

198. Evaporation is the conversion of a fluid into vapour,
bv its combination with caloric. In this process, the atmo-
:.l-1|1<-|'1' Is NOt o necessary agrent, but rather a hindrance, |:‘\' its
[1:'1---|i|'|-_ This forms a eriterion between vx.!l.\t-:':ﬁ‘.u11 and
spontaneous evaporation, which is merely the solution of a

fluid in air.

199. It is performed in open, shallow, or T
vessels of silver, tinned copper or iror luss
The necessary calorie may be furnis 1 i open
I'H'l', a l;mlp or a turnace, and | Ly ¥
the intervention of sand, water, or vapou | of
heat must be I e of the )5t p

rated on. In g

'|'|.'J_~t1il.".. ly necessary

500. Kvaporation may be,

Part

~

||.--=:|;|'|' Ly ol ||.'!L1|Ii:._-,'_ JJl-tnn.- TFma

As a preliminary step to Crystallizatic
| L ! J _
502. Inspissation is almost confined to animal and veg:

bstances : and as these are apt to b partially decompo-

heat, or to become empyvreumatie, the process shouk
y ]

always be performed, r---p-'t'l.lil_‘.' towards the end, in a water

or vapour bath.

Frsicealion 1s here taken in a very limited sense 3 1or

'!!u term is also with |...'|-i]1'.ll\' used [|n4-'\|n+ ss the r||‘.|||:_f 0i

aetables by a gentle heat, the efflorescence of salts, and the

absiraction of moisture from mixiures of insoluble powders
with water, by means of chalk stones, or powdered chalk

i

pressed into a smooth mass. At present, we limit its meaning
to the total L'.'\'.I'l|||"|'1JJI of moisture from any llm!_‘-' !1}. means of
CAIOTIC.
504. The exsiceation of E'u]:!]h‘l”il! oxides should always b
p rformed in the water bath. :
505. Salts are deprived of their water r\l'{'r_'.'-‘u:||.ii—":Li.-iu by
exposing them to the action of heat in a glass vessel or iron

Sometimes they first dissolve in their water ol ||\.|,1!-

lization {(or undergo what is called the watery fi

w I i e
afterwards converted nto a dry mass by its total i'\l“.ll'-ll‘ll

.y B & ;
he calcination ol borax or burning of alum




. : 1 .
lccation 18 rormed on saline DoOUIeE

- |
1L O 1l

them more ac epare them for che-

mical operat Animal and veretable substances are ex-

siCcaled [o give them a solid j‘l':.:.J;. and to.prevent their fer-
508. Condensation 1s the reverse uL'n-_\|h.L!|_~i n, and 1s pro-

. v b Q1S :
i, ll_h' mechanical pressure forcing out the caloric in a sen-

" ]
sible form, as water is squeezed out of a spe
J ¥ 1 . 1 . I - - ;
b. By the chemical abstr wction of ealorie, which is follow-
i
d

ed by an approximation of the imllici:w of the sub-

st -.::a:w-.

Y 1s the object
1 aul Lion at present. In this wav we mav be suppo-
d Lo 8
tances existin aturally as gases or VApOUrs ;
7 ubstances, naturally solid or fluid. c PEFolg et ¥
« aubstances, naturally solid or flurd, converted into va-
pours by adventitious circumstances.
10. The formei

r Instance 1s almost supposititious; for we

e, by any diminution .-|-I:':||!'|| rature, to reduce the

elastic fluids to a fluid or solid state.
=11 T e " ipeel e
»il. L Le latt 1N s preceded by vaporization,
8 i + Y W 1 o1 - -y
and comprehends th ch the substances va-

PoOrisi d are ¢ il

When the ll-t'i--h;x'!

.I Ea 1
sublimation.

? '.'.lll. i1 §

itk v 1
rion 1s said to be |,L'|-I(J|-r|:l',l

5

ey when fluids are the subject of t
0. Fid \'.]:: n solids are .L'-L|'|\i--c'i- d to 1i||_- O 1'.L'.i=l|1.
id |J|clf.f!'.t'[ arises from d r;:.:l].'-.~'-i:|~'.':.. and

4 new arrangement of the constituent prineiples.

. T bicet F distillat:
'a e objects ol distillation are,

arate more volatile fluids from less volatile Aui

. To promote the union of different substances ;

. ]u Senerate new ]\I'c--.luq'iu_

214, In

i

w the action ol fire,

ations, the heat applied should not lbe




Lilements of Pharmac Part 1.

- [ g ¢ { ati i e
erenter than what 18 nece E54ry lor the lormation ol thi vapoul

1= 1|-."_'!L':' i ] uld be era

10 even to aly raised. (ST

vessels a £

formed should ne-

ver be filled nes not above one=

o5t the substance contained in |||;,|i should boll over

515. As distillation is a combination of ew: I 1l
condensation, the apparatus consists ol twoe pr ris ;
a. Lhe vessels in wl vapours are formed ;
b. The re cond :
L' Cis i} 18] N purg 1ré variously
ame 1o L I ey 1 el Ol 1
11 o | I differ née on the direction o
s { ; r I
" L i | - AL K Ll
1 : (st 1 &Y s i
i1 1L1s 5 1 M1 asce? i
!
Ur 5 Olf Dy t =1d distillation v beed
” | ] { '
1i. LIV LI)E U} i ey b B | itedd 1
! i
11 Liy l 1nni { i X ‘i‘-'- 3 vV CONY
50 as Lo 1 { 1nen || It F".' ulnect of
il i | 00 3 ]
= ol paaley, and s covered by anol .
ingr the vessi nd sufliciently strong to sy ]

1 1s bhurnt upon it Thus the heat is Pl lied from ;

ind the vapour is forced to de scend into the inferior can 1v.
where it is condensed. In this wav the oil of elaves T

d, and on the same [T ||I 5 Lar 1s manu

-'ll;;-,l.

CLI'Y alitl ZINc are sc pari

ed Trom their m

\
18. In the distillation per ascensum, the vapour is allow
; |

to arise Lo some helght, and
i ey ; ; ; e, !
denscd.  1he vessel most commonly eniployed for this pur-
pose is the common copper-still, which consists of a body for

en is conveved away to b COnl=-

i - -! a5 i 1 .
ntaming the materials, and a head into which the »

as¢ nds, [Ii' m Lthe middle of ||.: |'l.|t| a tube arizes

wav, and 15 then reflecred 1!--'-'~‘ll..||<!--.

\ '-|l:'=__|: L'-!llr_|| hie
team passes to be condensed,  Another kind of head, ris

to a greal height before it is re

1S sometimes usedl

2 1 . 1
separating fluids, which volatility, as it was sup-

i'|:-|_'|’i 1_|-;!l |}I!' || Vi !.'.

Vilpours Wollid Y condensed, and

fall back into the sti)l, while onle 1he

would arise to the top, so as to pass to the

same objeet nay be more conveniently
the fire with caution and address. 'l




arae a st con
B

. 1"
nimutes to g

119, The condensi ipparatus used with the common still

15 very simple. Th ;I e in which the head terminates, is in-

rted in to the upper end o f a1 }-IJH'. which is |xi'}1l cool pass-
ing through a vessel filled with water, called the Refrigerato-
'y This pipe is commonly made of a serpentine form ¢ but

as this rende rs it l!ill-‘i'ljn Lo L

» cleaned, Dr Black recommends

I'hi rn|:'~':|'i|-l‘\ may be furnished with a
slop-cock, that when the

and does not condense all the

1
It contains becomes too hot,

vapour produced, it may be
uanged for cold water, From the lowe end of the }\ijn-, the
product of the distillation :||'--|.-- nto the vessel destined to re-
LEIVE 185 and we may observe, that when any vapour issues
along '\\.'it : .

ity we should either dimi
or change the water ;
120, sy

1sh the jprower of the “l'l',
oy l'.'n':cil"\.

LIGR wWas a Process
mgring the

{ |||a--1'|\' in-use. It consist=
apparatus, so that the VAPOUrs were
sLoner cong l'“'\-'l into a fl

10
d form, than this fluid returned
tlr.. [u-u'.'

CK Into I|'{ distil Imr

eflected I'\

ain vaporized ; and w:
In a glass vessel, with

218 ] |u||l__-' n
‘apours were condensed before '||I"_'-' escaped at

3 » s a 1
AMremIty, or by invertun one matrass within anothe g

oZ1. When COrrosive substanc: s are distilled PET ascensum,
the cucurbit and alembic are used : but thes substances are
Or l.'.’|'\l'.|.IJI.J.'L'fll"L“ulll
| he distill ition per Lalus |\r ||r|JIHL:| In a retort, or
'].-.!;--'-.I ViERS( !.. i:;n;." lk.' neg |\ bent to one 81 th' The
Uy ol a

etort is m.l rounded, uniform in its s

|\c'::‘.'—

15 50

..I-|| |,|']'R.|\IL'~‘ and li'.-' neck
' Vi

1cient|y
pours, when condensed, to run [roel

Ired 1y
'dYy but not so “..“]J as Lo render the application of the re-
celvel mconvenient, or to bring it too near the iurnace, Ty
s ‘i ! !- i||!" the neck nmust b periectiv fr
t sulhc s otherwise the vapours prodoced in the
TClort only |m|.’\'1 “lllm'nll.L-w'I--' over into the
receiver,

Uucing a|||n'u 1t |||

retort without

Wy I||li| ifl IIIt [PI.
1L must bhe

I-1-|.||: a "|.|| Ihin-

qlllh ||-|| F Lo introduce the
the \J’hl\ ol ||||- retort

( 1 el
BHYOY direg

; and in wi hdaraw-

'y We myst led to the upper part of

part
Lhi t 4 i i . .
v 'I lort, that the drop haun s NZ Irom 1t may not touch the
nside of the neel I ‘ St Rl :
: CK. Il some cases, where a mixture of diffe-

rel L ANco 1 -

i 1Osban CEes I8 o |J" 'I|'\||il-'t| IL I8 conv neces
SAry to |

have the whole dpparatus properly adjusted before
mixture i

Made, and we must theretore en nploy a

|1!l.'l|1',lltl'-




a ground stopper.
529, The tubunlature should be ]i'.‘u'-‘l

o1 the upper convex

part ui'l_|1|- retonrt before it bends to form the neck, so that a

fluid ||31L!|s! throug it m 1y fall directly into the body with-
out seiling the neck

Retorts are made of various materials. Flint _-,Ha«-.

at as to melt it.

is commonly used when the heat is not so

lations which require excessive degrees of heat, re-

For disti
torts of earthen ware, or coated glass retorts, are employed.

stilled 1n iron retorts.

Quicksilver is
525. The simplest condensing apparatus used with the re

tort is the common glass receiver ; which is a vessel ol a co-
: , : . .
nical or globular form, having a neck sufficiently wide toad-

mit the neck of aretort. To prevent the loss and dissipation

of the vapours to be condense ||_. the retort and receiver n

be accurately ground to each othery or secured by some pro-
! !

per lute. Means must also be used to prevent the receiver
from beinr heated by the caloric evolved during the conden-
sation of the apours. [t may either be mmers in cold

water, or covered with snow or pounded ice; or a constant
l'\:l]-‘lJJ;IfilH- may be B rted from 1ts surface, by --'-'--'I'il';,.
it with a cloth, kept moist by mea
[rom a wvessel [nl-uw(] above 1t, Ii||:n=|.-
But '

4l A ey
né ol the descent ol water,

1
nute syphons or

- }
> Process ol 5=

iroduced, which

Liest .'||1'F|: .']'.lif-

1
would endanger t
*al
ted to escape, either t irough a tubulature, o

hole in the side

f 1) oy ara 4" | 1 3 . 1 j

ol the receiver, or rather througn a iwole made in the luting.
|_ 2114 ] . = b . 1 . :
vOCCeIvers navingr a spour isstilig irom thelr swle, are used

ined at

w wisl 1 Y ] | |
when we wish (0 Keep separate the products ol

] ¥ 1 ] { i1l T 3 ] 3 .y
diffcrent periods of any distillation. IFor condensing very vo-

| 1 . 1
Jatile vapours, & series ol recervers, comimunicating wilh enc h

4
other, termed _\.'|-.-‘|.tc:~._ were formerly used ; but these are
now entirely superseded by Woulle's apparatus.

. 11 s 1. 1

526. This o atus consists of a tubulated retort, adapted

to a tubulated With the tubulature of the receiver

- 11
i [ll!l. ||I.(|'\|I.- '.:-II|. 19 connectel

0l w

ich s immersed,

the farther extremi

i il + Ty ¢ s i | 1
ch s, 1IN g0ome nand c ntaimmed 1n the bottle.
are connecle d with this first .‘l:llil,,e' in

1 3 1 1 | 1
ibulature of each bottle, a -_-|'|-.-

immersed about a

its lower extre:

. 'li:.;

wrter of an inch n the tlaw weizht of the tube above
the sum of the

Ll|'.'

surface of the

olumns of fluid



Pharmaceutical Operations. evil
conmecting tubes, in all the bottles or vessels more remotc

from the retort. Tubes so adjusted are termed Tubes of safe-
iy, tor they prevent that reflux of fluid from the more remote
into the I:'.'.|l| bottles, and into the receiver itself, “Illli_‘li-
would otherwise ing vitably happen, on any condensation of
vapour taking place in the retort, receiver, or nearer i‘:!llh'f.
Different contrivances for the same purpose have been I|:,'_-_L'l'l—-
bed by Messrs Welter and Burkitt: and a very i!'.;_-‘;-;:;a.r:[:-,
mot .-'..I connecting the vessels without lute has been invent-
ed by Citizen Girard, but they would not be exas sily understood
u|-| out plat ||u further tubulature of the last bottle is

commonly connected with a pneumatic apparatus, ]:\. means
\1|- !'n'_-:[ 1]||!| \'\ l!l 4] ‘J.I. “hnll
-i':lu\x'l'

|11Hilll|'. ad il:»-h:] air
into the retort should pass Hnunwh the receiver, rise

in bubbles through the |]IJI|.- contained in each of the hnlﬂu
andl at last es cape h, the bent tube. ]li the receiver, [||.u~_1|_‘
products of +||mf'J| ition are collécted, which are condensable

by cold alone. The first bottle 18 commonly filled with w ater,
and the lII.|1L:|- with alk: iline \“J“‘.'l”l‘u or other active fli

-Llllh;
and as the permanently elastic fluids produced are successive-
y subjected to the action of all these, only those gases will
escape by the bent tube which are not absorbable b )y any of

PNEUMATIC APPARATUS.
great importance of the elastic fluids in modern

s rendered an acquaintance with the means of

1 preservingr them E.'I.q.il‘-El:'Ilﬂ-.'I-i-.'e'.

8. V¥ lhen a Fas 15 !-llrliiJ:_'L-L] by any Mmeans, it may be re-
Ceived « i||ii'l'.

s ]llil) '.';'\-{'!_-\

ibsolutely en pty ; or
b, Into vesspls

illed with some fluid, on which it exerts
) aclion.

» first mode of f':uiJ-lii"-r 2as¢s may be prac tised
' means of a bladde

ry moistened w'nil |e.|1|l. to make it
"-I'\ Ill.

|||[_
ble, and then con |]m~~uJ 50 as to empty it entirely.

In this st te it may be easily filled with am ras. An
olied sijk il:'_- will answe r I|JL same purpose, and is more Con=
Yenient in s sOme

¥

d respects, as 1t may be made of any size or
1I'I'i|1_ 1 s

230. Glass or metallic vesse 'ls, such as balloons, may "|““ 1H
emptied for (| e purpose of receiving gases, by fitting
“lllll a ».11;,14‘”_ I" and exh: “];““.r the air from I!lLHl |i'\, mean:
el an ¢

*Pump,




Elemenis r_,l,f‘fjf';f{.?'!.'!e.u_a;;. Part 1.
31 But the second mode of colle L'lilu; gases 1s the most

convenient and common.

532, "The vessels may be filled either,

a. With a fluid lighter ; or

O. Heavier than the gas to be received into it.

533, The former method is seldom |'|_}|EJ:|'.\'I'|:.', but if wy
conduct a stream '.'r.:Jll.\ gas .in aviel I||,-_r| ;|i;.|-,;i-|'!\-|'i-' air, such
15 carbonie acid Fas, murjatic acid gas, &¢. to the bottom ol
any vessel, 1t will gradually displace the air, and fill the

Y '."*'l'l.

534. On the contrary, a gas lighter than the ;|i!::cl-'_':
air, such :l~||:. tre gen, may be collected in an inverted \l“"-'-:
by conducting a stream of it to the top.

535. But il

# 1 . . . f
Ing Lthe stream of gas INto an imverted -“_|,-_~- jary OF uiy other

ses are most commonly collected !IJL' conduct=-

vessel filled with waler or mercury. I'he gas ascends Lo Ilu_-

upper part of the vessel, and displaces the flmid.  In this way
gas I:i.u". b |u[-| a \'e'l'\' Z--'|I__ Lime, |.-:-|‘.|-J- d a small .'l-;,-,,'.l,ir:\.'
of the fluid be left in the vessels. which prevents both the
escape of the gas, and the admission of atmospheric air,
hal. l I.L' Vi “-H_!.- IIILL.'. I'i' ol viariouns ."\!Ji!i:l B3 Il'.L: Il,-u- nmost
i.'i-[|41',1f.||l|“\' employed are cylindrical. ‘LThey may be either
open only at one extremity, or furnished .'-.:-li'-;- cT|I|| r with a
.*El!J.l-l OCK.
- r [ |

547. The manner of filling these vessels with fluid is to

immerse them ['lilllj:}I'[! Iy

1
in 1l '.'n.ll! Lthe open extremity

ed a little Upwards, so that the whole ai may escape Irom

them, and then inverting them with their mouths downwan

53R |'u'.'IiZ:II.-_'_'].ll!] wilh convenience, a trough or cistern
. i r 1 1 O .
15 COMMmMOonyY used !II:‘- elther should b |.|-||||'.'.'1|: out ot a
ST ke et B R e T e T R T R L il il
5O DIOCK Of wWoOd or marbile; or, I 1t be constructed ol

wWood,; It should be well ].‘...:!i- d, or hined with lead or tinned
copper.  1ts size may vary very much ; but it should contain

i sullicient l!-"[:lh of fluid to cover the la ransverse dig-

meter ol the vessels to be filled in it. At one end or side
" ¥
- 1 g I 1

¢ should be a shelf fos holding the vessels after Liigy are

. Ihis shell .'-|J||Il|L;I be |'.I.,:+.‘. d about an inch and 1 half

l:u low |]|r' surlace |.!' |;I.|' |'||['|:|L1 “J.Ii -i‘lu.i!i! | 2 pel |IJI;-.|'1-r| \'.'jil.‘l
severm Iltll"\. |!%i'i|li||:_{' 1]1L';|ij|l'; s Ol corresponding conical W -

cavations on the lower \Ili.i-, throueh which, as -Li:u;:!-ii in-

verted funnels, gASEOLS fluids mav be mor eastly introduced
into the vessels placed over them. In general, the vessels

and small-

used witha mercurial apparatus should be

er than those for a water-cistern




» v
.'l .-'r.'.-'x'.f.':'r.ff'."f-

il ( :,f".".r'u';'f’.".:.'.’.\'. Clx

v ’ s - . .and clastic
209, ‘\‘u| '-||.J_'|:l[ --I ||:'.H' 0n 1-:”-:"1'\‘ ol In_{!;[m- and einsti

: vhich thev
tubes fon conveying the gases from the vessels in which taey

are formed to the !\Illll{..~ under the shelf,

540, tification is the repeated distillation of any fluid.
When stillation renders the fluid stronger, or abstracts wa-
ter from it, it is termed D¢ phleemation. W ]u n a fluid 1s L:i“: d
tilled off from any substancé, it is called Abstra n; and 1l

product be redistilled from the same substance. or

I quantity of the substance. it is de nominated Cohobation
a4 |. Seelil

mation differs from distillation only in the form
ol the product When it 1=l||.|-|ulg.

mate 5 '\.\.III n un-L
appe il

it is termed a Subli-
and spongy, it formerly had the improper
of Flowers. Sublimati
in a crucible, ;

on |-.-cJI||llII;|1=~ periormed

and the vapours are condensed in a paper cone,
in another crucible inverted
|l1'-'-t'] part of

l.]-_'!l‘n..ii-lll

over it : >c.-|::lli:||t-~ in the
a glass flask, cucurbit, or phial; and the con

is effected in the upper part or c¢a
times in a retort with a very shorf
a conical receiver is fitted, l||\ he

ital, and some-

nd wide neck, to which

at is n 1081 comn |un|\ ap-
plied through the medium of a sand-bath :
heat, and the depth to which [E'.l' vessel is inserted in it, are
regulated by the nature of the sublimation.
542. Con, ttont 1s the reduction of a fluid
form, in consequence of the abstraction of
lll‘-'iH* l']ll] leyed for abstr ing caloric are the evaporation
Ivolatile ll']lll.‘w the solutio n ol so m]« and the
b "[IL 8.

and the I-r ree ul'

into a

»contact ol cold

(1.'.1"---.f|‘l-'-." ion

1s the conversion of a fl
of greater «

d into a solid

 less consistenc e, merely in consequence of a new

its particles, as during the * process there is no
Separation of caloric or

arrangement ::f

any other substance The means of
L
produc Ingr coaculation are, increase ol temperature, and the

addition of certain substances, as acids and runnets

COMBINATION.
Chemical combination is the infimate union of th
EI’H'Eil‘h 5 0f at least Lwo hf le rogencous lJt‘t||: M. E‘; 15 1||c- :'!"-
feet Jan-|-1||-- from the exertion of the
and j is the refore sub ljecte el
3. To ].Ili.hlll.r the
Hl'L'L‘.\.\ilr'h

1,

attraction of affinitv,
y all the laws o { lem'.

1-u1uml union of any bodies it i:

That the ¥ possess affinity
That their
]|J:ll the

for each :l|.I|r.'I".
|h1|Ll{'l..'~ come mmto actual contact :

strength of the aflinity be greater than an:
counteractino canses which !II.-'_‘- h" present




Elements of Phar

546. The principal counteracting

1 T § §r P .
. ne al Lion of aorerecalion ;

2. Affinities for other substances.

547. The means to be r-'.:|:si-..~.'-.i for overcoming the action

of other affinities will be treated of under Decomposition
548, The attraction of ax i

1. Mechanical divigion.

2. The action of caloric.

549. Combination is facilitated by increasing the points ol
actual contact.

1 agitation ;5

1. By mechanic
2. By condensation ; compression.
550. The processes employed for producing combination
may be considert ii,
1. With J'I'j.(-i‘.li to the nature of the substances combi-
ned ; ;||ir],
I'o the nature ol the « I-JkII.I.-I.':I_I produced.

(rases,
1. Combine with gases :
9 Dissolve fluids or sohds 3

5. Urare

1. Are dissolved in gases ;

2. Ur absorb th
3. Combine with fluids ;
£. And dissolve solids ;

Or are rendered solid by them.

Are dissolved in fluids and in ghses; o1
2. Absorb gzases:
And solidify fluids.

591 e combination of gases wil eacn other, 1 somt
mnces, takes place when simply mixed together : thus m
trous and. oxXygen gases combine as soon as Lhey come mio
: 1 CcOessal y elevate thelr

r instances, 1t 18 NECESS
1 erree sufficient for their u flammation, et-
of the electric spark, oOr the eontact ot an -

in the combination of oxygen gas with hydro-

contact 3 1n

Eu|:|},-a:'.:ijl'|': L
ther l:: 1 1eans
nited bod ¥, As

oen or |'_i trooen [Fas.




< Pl 1"75."'. armaceu ."r'-r 'c.':"l r‘),u” '.‘.‘."l.-'.l JnS.

' | v % SRR BT 1]|‘
'-'L!':--:'-l'-.-l:l-.'-:;u'L\'i.:u"'.-:u...l-l.. 1018

-.1!.'|EQH;.:

wtion of bulk, and not unfrequently the y
are condensed into a liquid or solid form. “.\'t]I'I‘.',”.'“ and
Oxygen gases form water: muriatic acid and
form solid

amimaonig

rases

muriate of ammonia. But when the combination

15 effected by ignition, a violent ex

pansion, which l'IH!i|||_-_-"--"=
weviously takes place, in,cons
1se of temperature,

the bursting ot the vessels, |
quency ol i||: mner

bu tutson 1s the cdiminution ol agoreoation 1n any solid

iNce, 11 conss

juence of its entering into ¢!

cal combination. | ne subst mee, whether solid or fimd,
whose agpregation IS lessened, is termed the Salx

end : and the

agency the solution is effected, is often
! or Solvent.

Solution is said to be performed via humida, when the

he solvent is fluid 5 but when the '

1
wWhosp

ural form of 1

dCNCY «

the solvent its fluid form, the solu-
sald to be ]_It']'ll\:‘l:]i_'Lll VIR Sice

1 |
Nneae 1s necessarvy Lo Five
. :

I'he disso ving power of each

. | ¥
and 1s dete

menstroum  is limited,
rininate with regard to ¢

ach solvend. The solubi
lity of bodies is also limited and determinate with regard
€ach menstroum.
When any menstruum has dissolved 1]:['_‘_:;'|':'f-'-1 pces
51 of an l, it is said to be saturated 1
B » Althongh saturated with one substance, it
is sti ipable of ¢ Iy otl Thus a saturated solution
ol t I soda will 5 a certain qu -:'Iillx' of mitrate
ol potass, ai fter that a portion of muriate of ammonia.
; BT power ol solve nts, and L"\I||‘1L‘|lil'::”‘\
the solub 0 5y Al :_ll']u',":-.||‘.' Iner ased by increase
of te mperature | i

._r|||<'e...\,--l'-l Vs this §

wer 1s diminished by
lrom a saturated solu-

the solvend wenerally

diminution of Llemperature ; so that,
tior

I, a separation of

ince (4] any [ |
| I any ri

" 1

4 portion ol fakes
cduction ol
COmes (._\-h-,:.]_.l,.i‘\. s

]
Ay

lemperature.
|

IH,'..]., rty !'.._-.-
selul in ma

ny chemical operat

)N18, especial
m crystalliz it 1.

358. Particular terms have been .|;'|{-ifl-_:
Ol ‘:I'|l|1i(|1|.
359, The solution of a

S LT, OMS &1 aparali
surf Lee,

1 L is }'-!';l::lrul.
ls\\‘ !It':]LIMJE!_‘.' renewing
and h} Increase of
Some solids have
t_]*".‘ Wiract iy from the
tissolve them.

d by eXposing a larg
air in contact with th
ratare,

s0 strong an affinity

SUrface,

260,

atmosphere in sufficient quantity t

These are said to deliguesce. ©thers,




C¢Xi .'J',.'-:' menits c_llnf JI A INAcif . i.:l' | |r_
:..'_'I!;l'-i| 'L'\:I;t S0 Wi |'

, s0 that they

LT l--":ia

current of air : bot the latier

and the former by a cold hun OsPIEere
: | ] ' i

S0 empiloyedd 1O seEnara 0 snhstances lor
ox s, ) whilt e S00 in the menstruum,
from others which are not. When owm obhicet 1s to ol the
soluble substance in a state of purity, the operation s term d
/ . In this as sms 1 gquantity of the menstruum as

|

1s possible is used When,; however, soiutiol
| . 4

Iree an imsoluble substa

il ’
= L ’ T s .

ed edulcoration, which 15 best periormed DY USHIZL o

quantity of the menstruum

Ovreanic nroducts beine generally composed of hete-
o i . ;

rogeneous substances, are only pa

menstrua. Lo the soluti subst.nces, while
.'1]:'|5:1|l'l-l'!'|:'l.-' erm { Is apphied ;
,"||'.|! wihien, bv ;'\':Jl_::;l:',ii: y LICE LAt | 1s reduc .
to a solid form, it is termed an Extract, which is hard or

i ery Or mili]'illm-, ac I:I'n:'IJ:;- to the deg b consis-

acquires, and the nature ot the menstruunr emplo

e itk : :
Infusion 18 employed to extract the virtues PO A=

volatile substances, which would be dissipated by de-

coction, and destroved by macer:

¥ | 3 - o | i [ I
easv solution trom others which are less soluble;
I'hi i~|'-.|:'---.<'--|;-.~5-;". i'lllll:'i.'""i'h'lil the sghs<tance to De 1ns-

fused, placed In a proper vessel, thi
|

inge to the direction, covering it up, agitating

i
the liquor, which 1s then termed the Infusion.

£ 1 . §1 1 lv o, | " bt g
lor a longer time, and can ony Ll-. emproyed for substances

it frequently, and after a due time straining or decanting

i differs trom infusion, 1t being contini

which do not ea iy ferment or sp
56G3. l"J"_j-.-'.----.. IJ"|1||l' t|i||4'| !h 1n

in the activity of the menstruum being promoted by a

ntle decree ol heat. It is commonly perlormed n o gias

be filled one-third, and covered

] |
1trass, w hich should or

with a I:|l| ce of wet b ;|¢|:||-|', |:|t-|'i'q'-1 with one o ole s1 |
holes, 80O :!|_;:' -'!':-‘ eviaj oration ol |_i||- mensLruum rmay W |\I'|_--
- i 1s much as possible, withont risk of bursting the ves-
apl, I'he vessel may be heated, either by means of the sun’s

1
1

rays, of a common i]|'z-.} or of the sand-bath: and when the

15t is employed, the vessel should not be sunk deeper in the
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methods of solution.  When the men-
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v wloy i . ] |
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w wines. | he solution

CUTY 15

nations of other metals with each other form Allovs.

i
|
The combi- |
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|
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ds olten become solid by enteri
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1 with solids : and

4A0le Increase
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o DECOMPOSITION.
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1 el aration of bodies which were
ch
. | | | |
i ribe AL can only be effecled by acency ol substances
| po I i stronger athnity for one or more ol the consti-
Lu | . 1 v | i ]
: LIS o 1€ Compound. |||.'l'. Liiése i\\_l-\-\»:-'-'\ 1or each ll”iﬂ"'-
) . |
- . |J-L-‘-:';|‘.;-.||il-|| has acquired various appeliations, ac-
cord | 105
5 I TO Ul i which accompany it
" bo &I tiion differs from solution in be I accompy el
1
WL | i

Uecompeosition, or a change in the nature of the sub-

I'bus, we correctly say, a solution of lime

oy
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in muriatic acid, and a dissolution of chalk in muriatic acid.
{74, Sometimes a gas is separated during the action of
bodies on each other. When this escapes with considerable
violence and agitation of the fluid it is termed ¢ffervescence.
The gas is very [requently allowed to escape into the atmo-
~,|J!|rrv' but ;llru!iu! times iz either collected in a iii:turn:lliu
apparatus, or made to enter into some new combination.—
"The vessels in which an effervescing mixture is made, should
be high and suffi iently large, to prevent any loss of the ma-
terials from their running over ; and in some cases the mix-
ture must be made slowly and gradually.
a75. I e'r'.r'].'J.f.’r.n'.'--J.'.' is the reverse of solution. It compre-
hends all those processes in which a solid is obtained by the
decomposition of a solution. The substance H(‘Ir:u':mrd 1s terms-
ed a Precipitate, if it sink to the bottom of the Hoid ; or
Cream, if it swim above it. Precipitation, like solution, is
performed either via humida, or via sicca.
576. The ill'l:|l'l':~ "J.!"fl'l'l':l itation are,
1. The separation of substances from solutions in which
they are contained ;
2, The purification of solutions from precipitable impu-
rities:
i The formation of new combinations.
577. Precipitation is effected,
1. By lessening the quantity of the solvent by evapora-
tion ;
2. By diminishing its solvent power, as by reduction of
temperature, or dilution H Y
3, Or h_‘\' the addition of some chemical avent, which
from its more powe ful affinities,
. i'-.il}lt'l' combines ‘r'-ll|| the .\nik'l.':tl, :I.'|I||.' ['!':'r'ipil;:t.v:;
the solvend,
6. Or forms itself an insoluble compound with some
constituent of the solution.

b

578. The two first means of precipitation have been already
noticed. Indeed they are rarely considered as instances of
||J'¢-('i|!i1;|.!m|:, as the effect is .:_!':||||1;||. and the f1l'l‘t'éllil:11-.'i1=
matter most commonly assumes determinate ficrures

579. In performing it i the last manner, we may observe

the following rules:

1. The solution and precipitant must possess the requi-
site |3|-_' i u!-f'lL:'II_\-.

2. The =olution should h(']n'l'l‘-r{'lil'- saturated, to avoid un-
necessary consamption of the solvent or Fn'l'i'il.'il.:nl.

9, The one is to be added slowly and gradually to the

other. - s g
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. Alter each addition, they are to be thoroughly mixed
by agitation. z

We must allow the mixture to settle, after we think
that enough of the precipitant has been added, and
try a little of the clear solution, by adding Lo it some

of the precipitant : if any precipitation takes place,
we have not added enough of the precipitant. This
!H'l't'.l'.l'illll 15 Iin-a'n*\-.'u'_!.', not |I1Ji'l,-' to avoid !(1_“, hL]I:,
in many instances, the precipitant, if added in ex-
cess, redissolves, or combines with the precipitate.

580, After the I)J'{‘{'i]:i[;'l'liii-]] is completed, the Fil‘c-t'ipil:ltv
18 to be separated from the supernatant fluid ln}' some of the
nmeans ;||rr-|u|} noticed.

581. When the precipitate is the l'hEvl'nh_']c-r! of our pro-
cess, and when it is not soluble in water, it is often advisable
to dilute, to a considerable degree, both the solution and pre-
cipitant, before performing the operation. When it is only
tfill'!r:m.l_\' soluble, we must content ourselves with washing the
precipitate, alter it is separated by filtration. In some cases,
the separation of the precipitate is much assisted by a gentle
heat,

582, Crystallizati t

1zation is a species of precipitation, in which
the particles of the tolvend, on s parating from the solution,

assume certain determinate forms,
583. The conditions necessary for crystallization are,

I. That the integrant particles have a tendency to ar-

range themselves il a determinate manner when
acted on by the attraction of agoregation ;

2. That they be disaggregated, at least so far as to pos-
sess sufficient mobility to assume their peculiar ar-
rangement ; !

). That the causes disaggregating them be slowly and

gradually removed. ;

284. Not k'-'il|l.-i;llh|i||;_r the immense \':Irit-[_\' in the forms of
crystals, M. Hauy has rendered it probable that there are
only three forms of the integrant particles :

1.

Hw ft:l' El!l']l;ililll'i!
2. The tr
.1

b 'l --'Ll|.'l's' !lJi‘]'!l.

’ e [k'tl'il:li'ﬂlr"ll.

985, But as these particles may unite in different ways,
either by their faces or edges, |J!L'-}' will compose crystals of

varous forms.

586, The primitive forms have been reduced to six,




.ll'_-"r ments of ," L ey .

]. i-i‘l' 1I.|I:l:.l'l"5'.il-'-!
Fhe reg tetrahedron.

a3 The octohedron, with triancular faces

4. The six-sided prisim.

5 The dodecahedron terminated by rhombs.

6. The dodecahedron with i1sosceles triangulal faces.

=7 Almost all substances, on erystallizing, retain a portior
1€1r exXI1st=-

Ol

. i 4 1
of water combined with them, which 1s essential 1
therefore denominated water of crysi

ence as crystals; and 15

es very much in different crystal-

ation. |I=f.|:L.J|i|"\ Vi

liic l substances.
1=

38. The means by which the E|21i||i'|| s of bodies are disag
of erystallization, are solution, asion,

gated, 8o as toadn

anical division and suspension in a fluid

\-,|||.|:'|#.L'.|:|II. or meck
medium.

150, 'E\]u- means by which the dis 1N CAauses are

wd
yoration, reduction ol temperature, and

1
removed, arc, :-‘.;-I

reslt
500. When bodies are merely suspended in a state of ex-
treme mechanical division, nothing but rest is necessary 1ol
their crystallization.

591. “When they are disaggr aated by fusion or vaporiza-

tion, the regularity ol their crystals depends on the slowness

with which their temperature

» is reduced ; tor if cooled too

i1 |

ime to arrapgre themselves,
and are convi rted at once into a confuse d or unvaried solid
mass. ['hus glass, vlitch, when coo ed lil_mJ. v, 15 -»‘.r|.1|'|:]ll'.i'?'

]

i |J.'J‘. cles have not 1

1|||!l_'|\|_\'-. the

;
n 1ts appearance, when cooled slowly, has a crysta

ui
line texture.
--i;:||_ 1L 18 L-||-'I| NEeCessarys, alter

But 1n order to obtain crystals by means of fii=

the substance bas bepun to

s, 1 g I i
crystallize, to remove Lthe [I::.I which remains fluid H lor
wise it would fill up the interstices among the crystals first
|'.=1'|'.!|':|., and give Lthe whole the ippearance of one =zolid mass.

Thus, after a crust has formed on the top ol melted sulphur,

bv drawing out the still fluid part, we obtain regular crystals.

I'he means by which bodies, which have
T -1|'|'|r'(‘: Dy :-|1||l'.}||-!'u are II.lel.- Loy 1':'\'&[_1!|I£_\' maore |'\-'L":il.L| ly
Erege ! ! ¥

vary according to the hal tudes of the bodies with their sol-

‘ol

vents and calorie.
i Yome saline substances are much more soluble in hof

e iy I
1':,| I'i |nl'|'., [y ll."l|:.i‘.1'_f sHtur |"1'{l solution ol
1

than n ri-!:l waler ;
deposite, on cooling, the excess of salt, which

any of these wil

o 1.1 T 1
it is unable to dissolve when cold. T'hese salts commonly
contain much water oi crystallization.
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94. Other salts are scarcely, if at all, more soluble in hot
than in cold water ; and therefore their solutions must be eva-
L8

porated, either by heat, or spontaneously. These s: com-

monly contain little water of erystallization.

595. The beauty and size of the crystals depend upon the

purity of the solution. its quantity, and the mode of conduct-
ing the ev: iporation and "““H:".t‘

t than in r;.(.'

96. When the salt is not more soluble in |

water
:]

cles 1s | lJlI:I.j on the h]tul 1||| hu|I1|r|||, which either are

’
Y means of oentle e \.l|‘ iration, a4 succession of pel

removed, or permitted to sink to the bottom by their own

' w1 oF FELARG
welght ; and the eviaporation 1s continued until the crystalli-
Zation be l.'“l!ll.‘ii‘.‘ll'll.

597. But when the salt is capable of crystallizing on cool-

ng, the evi aporation ]\L'lllk continued until a drop of the so-
|-.|I.u|1. placed upon some “cold body, shews a disposition to
crysiallize,. or at farthest only until the first appearance of a
]n-nu.-_-. The solution is then covered up, and set aside to

e
Cool 3 and the more ~.|.|\\'1\' it L'l:[:|-, the more re 1

ilar are the
ystals. The mother water, or solution which remains alter

the erystals are formed, m: 1y h repeat u‘]\ treated in the same

|| 1g any more salt.
W hen very laree and bea iful crvstals are wanted.

way as long as it is capal ble of furnis

thevy may be obtained by J.|.\'i||<_r Wi L-1.|1'nu-|i Crys :||.~ In a satu-
rated solution of the same salt, and turning them e very da
In this Wiy their "i.".l' may e :'(|||-i|E|-1';|.[1|I\ Inere ,|x-‘|[‘ |||c|||.r]|
not wl.||nl'I limitation ; for after a certain time, they grow
| vl of lar :

ystallization is employed,

T'o obtain crystallizable substances in a state of purity;
2. To separate them from ecach other, by taking advan-
tage of their different solubility at different tempe-

ratures.

OXYGENIZEMENT.

6G00. The combination of oxygen 15 the ||!‘.il.'|_'i of many
chemical and ]Fi]ill'li]ill't'l”iE'Zi] processes,
With !'w_{:LJ'I! to the manner of ltll'.ll!lll‘I[]L?H, the OXYy-
genizement may take place, either,

a. Without the |I."I‘-4|II| 1iI:J] of heat and |i\5’1'itl_ Lo express
which there is no other than the generic term owyoe-
nizement Qar, :

b. With the |1|‘t1:iil1'ﬂ:1:| of heat and |i_-'_{".T s combustion.

I. In substances which remain fixed at the tempe-
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](':!‘IL.-EJ'J'f'p'.I'f.H r_Jl,r' lll-'ff."!':'.l'-}l'.'f-c'['_f;p".

rature necessary for their combustion, there is no
other more specific term ;

2. In substances which exist as gases, or are pre-
\'j+;n~.|_\ reduced to the state of vapour l.'r_\. the
lm|||u-|'._—:~.ii-‘.- necessary, it 1s termed ;,-_'Fr':"-.‘.-'.-:'a.-_-'.r.'-

fion ; and if it i-1|'-t'|'l'l! with Very great violence

and rapidity, deflagration,

602, Combustion and inflammation have been already de-
scribed.

603. Deflagration, from its violence, must always be per-
formed with caution. The common mode of conducting this
l!T‘tif.‘L"ih 18, to introduce the substances to be de ”;:;;.".“.I:';i toge-
!|JL']' into llll.\.' convenlent \'e-n-q-!‘ L'n|='.:|1c'r||_|.' an mron |Hll. or
1.'I'H|Jii;l'n‘, heated to redness. But to obviate any mconvenicnce,
and to insure the success of the process, they are previously
made perfectly dry, reduced to powder, and thoroughly mixed

|1I'l! oy

together. The compound is then defla; lually, gene-

I';l||_‘.r' }l}' r~p¢'“l:|’l||~: buat we must take care :l|L\:I_\'- 1O éxamine
the spoon, lest a spark should adhere to it, which might set
fire to the whole mass. During the process, the portion in-
troduced should be 1s|lgll-.'|:1|_\ stirred.

604, The oXygen necessary for the process of {_}‘-\.:.'l-,(t'-jmti:]ﬂ
may be derived from the decomposition,

a. OF oxygen gas, or atmospheric air ;
b. OF oxides, ’.;tHJ:'H!.:: ly water :
e. OF acids and their combinations.

% 4 s
1t are mtended,

G605. The different modes of oxveenize

either,

a. To }:I'n-‘illc(' heat and i

-‘l#, 'j-u (l;IL,‘,HI an :i_\_\ﬁl'l::/\__l |1L

I. An oxide, when the process may be termed
Owidi
2. An acid, Acidif:

¢. To remave an oxveenizabl

sement

substance.

606. 1 {_1.'11!'1'

experiment, oxveenized as sin

ren, carbon, and s are never, unless for

U Dstances.

e ' 1
607. Sulphur 1s converted int

» sulphuric acid by burning
it with nitrate of pot-
ass =+ and E!]_l."-lh"“l“:- 1s acidified by inHammation in the at-

iI in Jl':ui:'rl L‘i!:u];%ld'rr-, or ll‘l detacal

mosphere.
l :|.|' ~H'||[J|’t' {'r\k'li,'j', nizable \I15.;--1::Ilt'!'='. thl- metals

608, Of all
are most frequently combined with oxygen; and, as in conse-
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quence of this combination, they lose their met allic appear-
ance, they were Jurumh said to be calcined or corroded.
609. Metals differ ve ry much in the facility w ith which they
are oxyge nized |}\ the contact of OXygen gas. IFor some, as
iron and m: \nganese, the ordini ary 1r]|||.ll" ature of the atmos-
Eluu re 15 necesst ary ; but others, as };:11_.:~~.1|||1 and sodium, ar
oxygenized even by the contact of ice: while others, as gold,
and pls tﬁguum‘ scarcely undergo ¢ any « || e in the mos st violent
heat. Upon these Ih. operation is performed by heating
them to the requisite emperature, ~n.| exposing Ilu m to thi
action of the air : .m{l on the fusible metals it is promoted by
stirring them when melted.
610. Metals also differ in the mode of their action upon
water, I'hl-_w.' are either capable of :it_-g:{_nupu.-.i1|g water,
a, At every temperature, as potassium and sodinm.
. ."';L ul'a.hllnt'}' temperatures, asiron, zinc, manganese, &e.
¢. At elevated temperatures, as antimony and tin ; or
d. ‘\'\ hen acted upon at lh.l same time In an acid « an
alkali, as copper, lead, bismuth ; or, 1 LL-'lr".
They are inc; ap: ible of decomposing it, as gold, silver,
mercury, platinum.

611. The oxygenizement ol metals by water is promoted
by the action of air. Iron, for example, is more quickly rust-
ed by being merely moistened with water, than when totally
immersed in water.

6.2, But the acids are the most ]'n,n.u:lnl agents in oXy-
genizing metals, The 'y act, in two ways, u!lmt,

1. By enabling them to Liltul!l}'lnkl‘ water.

2. 'Iu being duumpunul themselves.

613. The metals are sus CLJ'“hil' of different degrees of oxy-
ge nizeme nty some of them even of acidifics ation, .=.L1Ll in genes-
ral, the Y are more oxygenized according to the "'I”“”" of the
process. When !Huuu{mr- too alnu.l\, it may be acceler: ated
111 !i1‘.‘i! ; when too viole nt, it must be thu_l-.:d h\ diminution
of te mE:u ature, as by plunging the vessel in “ll:LII the opera«
tion is performed into cold water.

614, When the de gree of oxXygenizement is not very great
the oxide formed generall y enters into combination -.'-Hll the
acid employed, and forms a metallic salt ; but when carried to
its highest degree, the oxide is often insoluble.

DISOXYGENIZEMENT OF METALLIC OXIDES AND ACIDS.

G135, This process was formerly termed reduction, from its
restoring the metals to their metallic splendour, -klJLl is per-
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bl me othel | oxides which resist the simple ad
11 1 I
ol heat, mavy 1 uced by melting them in contact witl
g L f 1
charcoal, o1 o ] ( 0 charred i { s
i T . | el I 1761
i} I'esin, pPitch, o = L3 { 5 th charcoal, i eént saline
fl s are also added to facilitate the fusion of the oxide.
i | | n | | |
i L 112 « ¢ Lo e reauced mixed wilh n {
airantity « % v st [ . Tl i Lie TRlALR]
| |
I 1 1
L | . ! b i I 1 1 i u 1 i 1100 L)
{ g 1 I L Iy Lhe ac o1 ITs % 10T
. |
1
g th of time to a ntly high temperature, n
b OfF Ll elal will comumi v De found 1 | Lot foanm ol
i 3 " i
Lhe crucitli [ iI:, the vol ¢ metals, sud

ZINCy this operalion must be |-.-:;.|:-1:|‘|| n &

oxides, suc

DIUM,; &KC. cannot De red '-|f".|-

tinum, ci

unable to L!1I'|:L!-. ¢ o degree ol nt

e two metals have no. remarkable

alhnity for each other, as 1n that case an alloy 1s commonly

produced. is p! ced 1n a solu-
:'InJl-‘i -5;'.(-|_ L.j'i-:l! (s lOT =
merly called

620, The ][ nd amimal sub

621. I |I| a1 -'|!- LATICES ':.|-|| i ::1 ro0 « |:

combining en of the atm

cases, Lhis ecombination 15 attended with remar

L= % |
na, which ]1_.\:' ||c'x'lJ classca Iji'-ll.l I L[I" Lerin



622, There are several 5]
1 "
Deen 1 irom the I'ul'nl'.i_.l is
- . .
l. The saccharine, which
0 'I'
u
3. Lhe panary, which pre
k. The acs Ous, \'-i.l.t,l:l-!'tui
e i h putireiact
4 ] ™ I i 9%
0 ¥ 1 e s 1€ 5UULances al

Iy, but never
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1
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- i i
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entation,

1

Whet

[ Lh
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ensi
After a time the ferment
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1
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plete, the sugar is entirely decomposed, and the fermented
liguor consists of a large proportion of water, of alcohol, of
malic acid, of extract, of essential oil, and colouring matter.
The substances most comn HHiI'l ‘-ulljl cted to this fermentation
are must, which is the expre ssed Juice of the orape, and which
}Jtmlrluh the best wines ; the _|l||u of Flrl currant and goose-

dition ol sugi , form our home-made

berry, which, withthe

wines : Iht ||I|:;"L of I]u 1!1||u and pear, \'.]|I:||"l‘-| E‘pfltl. and

perry ; and a 1 infuston of malt, which, when termented with
yeast, forms !uwr The briskness and sparkling of some of
Lhese |u||m1- c1t;s| I:LI On J|1L'I 'l‘---|||-| put into close vesse h l't*—

fore the lerments iLION 18 ¢ ||:|;Iar| --\ which me: li:l*;l].""[ on

of carbonic acid gas is retained.
The acetous fermentation.— All vinous liquors are sus-

{-{-];;;Iul.- of the acetous fermentation, proy ided 1||c-'\' be exposed
to the action of the atmosphere, ina tem iperature not less than
r i 1 oh An |!||-_'-[I||t motion II|I| EI;‘-- il"\l .--.rp-}‘::\ '_;i!,|--.'

» in the fluid : it becomes turbid, with filaments floating

in it, and its temperature increases ; 1t exhales a

smell, without any disengagement of carbonic : .
(!;:;1“_\' these 'F'Ji'.l".i‘]fl"i.:l Ceasce 3 the |L'|i!F.'l.!.i||“'l' IlEi'{‘.\':I"'--
the motion subsides, and the L
posited a sediment and red glairy matter, which
the sides of the vessel. During this process, the
malicacid disappear entirely, oxygen is absorbed, and acetous
acid formed.

6258. T panary anil col -'-'.i".f'f-.-_- Jermentation.—is less un-

FDecomes :'ll';li. |I.‘L\ Ingr de=

derstood than those alread ¥ described. A paste ol wheat-
flour and water, expose d to a tem perature o f 659, swells, e-

mits qu L||I'r[', of gas, and .HL!HIH-* new properties,
“lc o Jtl[l ‘n L+I~.lll[11 TS, and [lh pa :It':|'.llll‘- a sour disagree-
able taste. If a just proportion u' this fermented paste or

leaven, or, what is still better, if some barm, be formed into
a paste with wheat flour and water, the same fermentation is
excited, without the disagreeable taste being produced ; the
gas evolved is prevented from esc aping by the vis :|:J|.\ of llw
paste, which therefore swells, and if l'rJJ'xLl- forms light spongy
bread.

629. The putrefactive fermentation.— Although vegetable
substances, ullun theyare de stroyed by ~purll ineous decompo-

sition, are said to ]HLEJLH. we shall consider this fermentation
as !il'llﬂlll'_!i“.'.;' l'.\'.{'||!"i\'-.]".' to animal substancez, or thiose which

contain !I.;!J'ull_-_['ll as an L'||-I1h'1|l:|.r:-. primn i!-.i'. The essential
conditions ol ]smr'cl':ltli:-!: are humidity, and a temperature be-
tween 45° and 110°. The presence of air, the diminution of
pressure, and the addition of ferments are not tial, but
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accelerate its progress. The smell is at first \';l]riL] and ilir‘r
-‘t_'_{|'t'!'l1|';*'-. but afterwards 'lllz-j-:lm:url,l’.li-\_.' tetid, :|!Ihuult_§h l'|1L'.|l'—
tor, for a time, is somewhat diminished by the mixture ol an
ammoniacal odour, Liquids become turbid and flocculent.
Soft substances melt down into a ge']:l{i]’]rﬂl]r mass, in which
there is a kind of gentle motion and swelling up, from the
slow and scanty formation of elastic fluids. Solids, beside the
I‘_{t'!'ﬂ'i".ll :-!Ji.!l‘lti-llﬂ'. exvde a serosity of various colours, and h"l,'
degrees the whaole mass dissolves, the swelling ceases, the mat-
ter settles, and its eolour de pens ; at last its odour becomes
somewhat aromatic, ils elements are illi:.'1||‘l_,' ||i:~\i]]"|t['[]. and
there remains only a kind of fat, viscid, and still fetid mould.
The products of putrefaction are carburetted, sulphuretted,
and ]?1“=~|!JI!H'L'!H-~'I i:_\'-hﬂg:-n gases, water, ammonia, azote,
and carbonic aci

id.  These are all dissipated in the form of gas
orvapour. When in contact with air, oxygenisabsorbed. Ace-
tic acid, a fatty matter, a soap composed of this fat and ammo-
nia, and often the nitric acid, fixed by a salifiable base, are al-
s0 produced ; and the ultimate remains, besides salts, compo-
sed of acid and earths, contain for a long time a portion of fat
charry matter.
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