COLOUR.

Covrour,and Cevour-Making, in Calico- Printing. 'The
preparation of colours for calico-printing, conﬁit}xtes one
great branch of that beautiful art. and involves in it a feries
of interefting and important proceffes.  As an art, its opera-
tions are--more dependent than almoft any other, on thofe
minute diffcrences and changes in the conftitution of bodies,
which it is the bufinefs of chemiftry to invefligate, Henee

" much inferior to the former in durability.

that liability to error and uncertainty which, in the hands of
the ignorant, pervades many of its procefles, though con-
duéted according to long eftablithed and approved formule.
Our prefent volume would fcarce fuffice for the various re-
ceipts in which the art abounds; yet, in the following ar-
ticle, we fhail endeavour to lay down general principles, ra-
ther than more pradlical direftions ; convinced, that by pres
fenting our readers with a clear and cencife theory, deduced
from tuch praétical illuftrations, as may be neceffary for this
purpofe, we fhall render them a more acceptable fervice.

The term cola, in calico printing, is applied not only to
thofe vegetable, animal, and mineral folutions, which im-
part their ewn colour to the cloth on which they are ap-
plied, but zifo improperly to thofe earthy or metallic folu-
tions, which, pofl fliag little or no tingent propertics them-
felves, yet retain or fix the colcurs of other {fubltances, when
afterwards applied to the cloth. Thus the acetite of alu.
wine, or printers’ red liquor, when pure, is almoft colourlefs,
atd only becomes red by the procels of dyeing, as will be
explained bereafter, The acetite of iron, or iren liquor, in
like mauner, when ufed ot a determinate ftrength, 15 called
Dlack colour, and when weaker purple colour, though the cloth
impregnated with thefe folutions becomes black or purple,,
only as bemg railed, like the other, inthe dye.copper,

1. The colours produccd by means of thefe earthy or me.
tallic folutions (which, in the Janguage of fcience, are called
mordanis), form the moft valuable and important feries, whew
ther confidered with regard to the almoft infinite variety of
fhades, or to their folidity and durabiiicy. Thefe colours,
from the mode in which they are produced, (the mordant be«
ing firlt applied to the cloth, and the colour afterwards raifed
by dyeing), are called dyed colours.

2. Sometimes the mordant is previoufly mixed with g
{olution of colouring matter, and in that ftate applied to the
cloth, fo as to paint or ftain it, at one operation, and without
the procefs of dyeing. Thus, another clafs of colours is pros
duced, many ot them poflefling great brilliancy indeed, but
The colours
called chemical, by calico printers, belong chiefly to this
clafs.

3. In the third and laft clafs, we may place all thofe
where the colouring matter is fimply held i folution by an
acid or alkali, and in this ftate applied to the cloth, without
the intervention of any mordant. To one or other of the
foregoing claflcs, may be referred all the colours ufed in
calico printing; with the exception, however, of thofe
fyftems of colours which have been produced by calica
printers in this country, within a fhort period, by proceffes,
and upon principles which have hitherto not been made

known,
‘ Clafs I.

The colours of this, as has been already obferved, are pro«
duced, by firft impregnating the cloth with an earthy or
metallic {olution, or mordant, and raifing the colour atter-
wards by dycing. In this article we fhall confine ourfelves
to the preparation of the different mordants, and the enu-
meration of colours they afford, with different colouring
fubftances. The operations of the dye-houfe, and the mode
of raifing the colours in the dye-copper, will be detailed
hereafter.

The two great and moft important mordants nfed in calice
printing, are thofe that we have already noticed, wiz. the
folution of iron in acetous acid or vinegar, called iron liquor,
and the acetous folution of alumine, or the earth of alum,
called red liquor, or red colour, and fometimes yellow
liquor.

With thefe two folutions, cither feparately applied, ancz_
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¢f various ftrengths, or mixed together, and in various pro-
portions, an infinite variety of fhades of colour are produced.
Almeft all the hues in nature may be obtained by raifing
them, and their various combinations with different colouring
fubftances. From madder, with the acetite of alumine, or
red liquor, we obtain various fhades of red, from the darkeft
blood colour to a pink. From weld and quercitron bark,
yellows, varying in intenfity from a deep orange to a pale
firaw colour, according to the firength of the mordant em-
ployed.  From logwood, various fhades of violet; from
cochineal, Brazil, and Hicaragua wood, pink and crimfons
of different hues ; and, in fhort, from almoft every different
colouring fubftance, a different thade of colour. With the
acetate of iron, or iron liquor, of different ftrengths; we
obtain from madder all the intermediate hues between black
and pale purple, or lilac. From weld and bark, olives,
browns, aod drabs, of various hues ; from fumac, logwood,

ialls, and other aftringent fubftances, all the varieties of grey,
rom the paleft fhades to the deepeft, in which all the minute
differences of hue are loft till they approach to black. Thefe
various fhades are further modified by applying two or more
colouring fubfances to the fame mordant, as madder and
weld, for example, to the acetite of alumine, which produces
orange, light cinnamon, nankeen, &c. ; and again ftill fur-
ther, by mixing the mordants themfelves in various propor-
tions, and raifing them with either one or more of the differ-
ent colouring matters, By thefe means fhades, and varieties
of colour, may be produced from a few f{ubltances only,
which baffle defcription, and for which language bas no pre-
cife or definite terms.

"The acetite of iron, or iron liquor, is varioufly prepared.
In this country it is chiefly made with the pyroligneous
atid, which Fourcroy has proved to be identical with the
acetous. Malt acid is preferred by many on account of its
being free from volatile oil and refinous matter, with which
the other abounds ; but the great difference in price, and
the facility with which it is obtained, has brought the acid
of woed almoft into general ufe, A feries of catks filled
with fcrape and turnings of iron upon which the acid is

uted, is almoft the only apparatus neceflury for making
tronsliquor ; yet when the confumption is great, or when it
is prepared for fale, vats capable of holding feveral hundred

gallons are fubflituted for cafks, and the acid is kept in a
ftate of circulation through the iron by means of pemps.
The faturation is much accelerated by this motion, which
pievents any depofition on the {furface of the iron which
might defend it from the aétion of the acid, and alfo brings
Frel portions of unfaturated #tid more frequently in con-
talt with the metal. In a few weeks, fooner or later in
proportion to the ftrength of theacid, the faturation is com-
pleted, and the liquor is then removed from the vat into
eatks for ufe, and freth acid poured upon the iron as before..
This is an eafy and fimple mode of making iron liquor, and
as it requires but little trouble and attention, 1s the one moft

enerally in ufe. The precautions neceflary to be obferved
are, that the acid, if it be the pyroligncous, thould not be ufed
too foon after its preparation. It holds much eflential oil
and refin in folution, part of which feparates on being kept

a few weeks, and the clear acid may then be drawn off. It
may be fill further freed from refin by boiling ; a portion
of effential oil is thus thrown off, and the refin, if held fuf-

ended, is precipitated after ftanding fome time. We fhall
gav‘e occafion to recur to this fubjeft again, when we come
to treat of the pyroligneous acid, and its formation, under
the article Difiillation of Woon. It is neceffary alfo,
that the iron fhould be perfc&ly elean and all of it mallea-

b, Cafl iron is not foluble in acetous acid, Hoop iren

cut into lengths of from eight to ten inches is preferable to
any other. It is readily cleaned and more eafily taken out of
the vat, and returned into it again than misthapen maffes
fold under the name of old iron. When malt acid is em-
ployed, fimple heating and wafhing is fufficient to free it
from any foulunefs it may have contra®ed in the vat; but
when the pyroligncous acid has been ufed, it becomes {o
coated with refin on its upper furface after a {econd or third
folution, as to prolong the period of faturation to twice or
thrice its ufual length. In this ftate it muft be removed
from the vat .and heated to rednefs in oven, through which
there is a current of air. The refin 1s confumed, and the
iron by heating is freed from any remains of carbonaceous
matter that may adhere to ir, and is again ready for the
vat.

The only objeétion to this mode of making iron liquor is
the time required to faturate theacid, which to thofe, whofe:
confumption is very great, or who manufa&ure it for fale,
is oftentimes of importance. Diffcrent procefles have there-
fore been devifed to remedy this inconvenience, in many of
which the faturation i3 accelerated by means of heat which
is applied in various ways, as beft fuits the convenience of
the manufadturer ; but the moft expeditious mode is that.
of prefenting the iron to the acid in a ftate of oxydation,
by which means the folution is effe€ted immediately. Calico
printers have long been in the habit of vfing an extempora-
neous acetite of iron, formed by mixing together {olutions of
acetite of lead and fu'phate of iron. A very pure acetite of-
iron may be obtained by this means, but the price of acetite
of lead renders this mode too expeniive for general ufe. By
forming a folution of lead, however, in pyroligneousacid and
decompofing it with fulphate of iron or copperas, an iron li-
quor may be obtained {ufficiently cheap to render this procefs
advantageous in many cafes, though ftill more expenfive than
the ordinary mode. A patent was lately taked out for raak-
ing iron liquor by a procefs fomewhat fimilar to this, which,
however, we underitand has not anfwered the expe&ation
formed of it. A folution of lead in pyroligneous acid is
digefted on clear metallic iron. The iron becomes oxydated
at the expence of the lead and 1s diffolved, whilft the lead
is precipitated in the metallic ftate, and may again be ufed
for a frefh folution. AH thefe modes are evidently more ex-
peniive than the ordinary one of fimple folution of metaliic
iron in pyroligneous acid, and the only confideration with
the magufadurer is, whether this extra expence is counter-
balanced by the economy of time or not.

The procefs adopted fome years ago by Mr. Thomfon,.
1s perhaps the moft expeditious, and next to the common
mode, the moft economical of any yet in ufe. It confifts
in faturating the pyroligneous acid with quicklime, and
pouring the clear boiling {olation on as much fulphate of
ron or copperas as will precipitate the whole of the lime.
A cafk of iren liquor may be made by this mode in a few
hours, and when care has been taken rightly to proportion:
the ingredients fo as to produce complete decompofition, it
is inferior to no folution whatever in any of its properties.

The properties of the acetous folution of iron fit it emi-
nently above all others for the purpofe of the calico printer,
and having detailed its preparation we fhall endeavour to
point out in what this fuperiority confifts.

The acetite of iron exifts in two itates, dependent on the
quantity of oxygen combined with the iron. When pure,

_and recently prepared, it is of a pale greenith hue, but by

expofure to air foon becomes tinged with brown. In this
ftate the iron is at its lowelt point of oxydation, ftrongly at--
traltive of oxygen, and if precipitated by an atkali, of a deep
green colour. By expofure to the atmuiphere, and confe-
1. qgﬁnt;
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quent ab{orption of air, the. folution pafles to a deep red
brown, and, if concentsated, depofits orange oxyd of iron, and
becomes firougly acidolous.  With this excels of acid, the
folution now brcomes permanent ; the iron is almoft wholly
at the maximum of oxydation ; and, when precipitated, of a
dark red colour,

The fame takes place only in a lefs dearee, and more
flowly with the {ulphuric and muriatic {olutions of iron.
Of a pale greenifh hue in their recent ftare, they gradually
attract oxygen from the atmolphere, and become flizhtly
red, depofit red oxyd of iron and pafs to a ftate of acidity, at
which the folution becomes permanent, and the oxydation of
the iron proceeds no further.

If the folutions, properly thickened with gum or flour,
are applied to cloth, the fame change takes place, but
with more rapidity, from their diffufion over a thin furface,
and more complete expofure to the air. The aqueous and.
volatile part of the folution {peedily evaporates, and as the
oxydation goes on, the oxyd of iron is depofited on the
cloth, and a portion of acid fet free. When this acid is vo-
latile, as is the cafe with the acetous, and alfo in a great de-
gree with the muriatic, it is diffipated. "The oxydation of
the iron then goes on, frefh portions of acid are again Lber.
-ated and drawn off till the whole of the folution is decom-
poled, and the oxyd of iron depofited in the cloth. When
the acid is not volatile, however, as is the cafe with the ful-
phuric, the firft portions of acid thataare liberated not being
drawn off, the oxydation’ proceeds more flowly till the ex-
cefs of acid becomes fo great as wholly to interrupt it, and
great part of the iron in the operation of rinfing is again car-
ried off the cloth. Another and more ferious inconvenience
attending the ufe of the fulphuric folution is its afticn on
the cloth itfelf.  The difengaged acid being in a ftate of
great concentration aéts upon its fibres, weakens, and at Iaft
deftroys them. The fame takes place with the muriatic fo-
lutioa aifo, for though the excefs of acid is flowly diffipated,
yet it has fuficiert time and concentration to a& very pow-
e-fully, and'is, if poffible, ftill more deftruétive than the
{ulphuric, fince its altion is not confined to the part on
which it is applied, but from its volatility extends over the
whole furface of the cloth.

It is neceflary, therefore, that the acid thould be not only
volatile, but harmlefsin its aion on the vegetable fibre, which
conditions are more completely fulfilled by the acetcus than
by any other folution whatever, From the preceding obfer-
vations on the properties of the acetite of iron, and the
changes it undergoes on the {urface of the cloth, may rea-
dily be deduced the reafons for that expofure to heat and
air which calico printers have, from long experience, found
neceffary to goods printed with this {olution. By expofure
to air the iron becomes oxygenated and depofited on the
cloth, whilft the heat favours the liberation of the acid, and
accelerates the procefs. From what has gone before it may
allo be inferred, that the acetite of iron fhould be ufed in
its recent or green flate, fince in that ftate the acctous acid is
capable of holding a greater quantity of oxyd of iron in
folution, and that confequently after its {aturacion and re-
moval from the iron, it thould not be too much-expofed cr
agitated in contaét with the air.  Oa this account, aifo, it is
wrong to pump the liguor in the vats too much when it
approaches the point of {aturation, fince the oxygenated iron
_is almott all precipitated, and frefh portions immediately dif-
Holvedy fo that the liquor might in time be rendered quite
‘thieks witleprecipitated oxyd of iron.
ipreeeding ideas are at variance with the general
opinion refpe@ing the ftate in which the acetite of iron
fhould be employed. . -All the fpecnlative writers, and even

know the precife firength of his iron liquor, and to he

many well acquainted with the proceffes of calico printing,
recommend the oxygenation of the {olutivn by expoture to
air and removal from the irony as eflential to the goodnels of
the iron liquor. Even Bertholler, in the fatt edition of his
¢ Elements of the Art of Dyeing,” has falien into the
fame miftake, the fource of which, and the faéts which {eumn
to countenance it, we fhall point out ina futare a
~It is an obje@ of importance to the calico privter to
1
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to afcerrain this at 2l times, with little trovble or chance of
error. Great mifchief and inconvenience often amies from
uncertainty in this refpe@, cipecially in the pale {hades of
purple, which are obtained from madder, with diluted acctite
of iron.  The hydromster has been objeted to, as indicating
not merely the quantity of iren in a folutien, hut alfo the
effential oil, refin, and mucilage which thefe impure folurions
often contain, This objefion, however, only applies where
the fame inftrument and graduation is employed to afcertain
the relative ftrengths of iron liquers, prepared with diflerert
acids, as the pyroligneons which contains much effential oil
and refin, and, malt acid which abounds in mucilage. In
this cafe the hydrometer may iudicate great differences in
folutions containing equal guautities of acid and ivon, but
varying in the quantities of mucilage, oil, or refin. Iron
liquor, however, prepared couliantly by the fame procefs,
and from the fame acid, varies fo Iittle in the relative
propartion of its ingredients, that the hydrometer may be
ufed to afcertain its frength in preference to any other mede
whatever; provided the neceffary precautions are ufed to
corre&t any error arifing from variation of temperature.

In a work of this kind, not illuftrated by a&tual fpeci-
mens, and without reference to fome particular kind of iron
liquer, it is impoflible to poiht out the fpecific gravities of
the different folutions required fur producing the various
thades, we have enumerated.  An acetite of iron, of f{pecific
gravity I1.047, with madder or logwood,” will preduce a
black, and with weld or fumac an olive, and diluted with
fix, eight, or ten times its bulk of water, various fhades of
purple, drabs, or olives, according to the colouring matter
employed. A ftandard folution of ivon once obtamed, the
neceffary frengrn for producing the different varieties of
colour is eafily afcertained by actual experiment, and to this
we muft refer our readers,

When thickened with flour or gum, and tinged with a
decodtion of logwood or Brazil, the better to enable the
workman to obferve the progrefs and ftate of his work, it
forms, as we have before ebferved, the printers black co-
lour, a purple colour, &ec. aceording to the ftrength of the
folution and the purpofe it is intended for.  Various ingre-
dients were formerly added to iron liquor, to improve its
quality, or vary the hue of colourit produced. Verdigrile
and copperas were added to the folution intended for black;
and {al ammoniac or nitre to the diluted {olutions for purple.
Thefe are, however, now almoft univerfally laid afide, zs
being for the moft part ufelefs, and often hurtful: the fim.
ple acetite of jron being found to anfwer every purpofe of
the more complicated and heterogeneous folutions.

The acetite of alumine, or ved liquor, is always prepared
by the decompofition of alum, by an earthy or metallic fal,
{ince the aluminous earth is mot foluble in acetous acid, ex-
cept in its newly precipitated and minutely divided ttate,
The pureft folution, and that which is generally ufed for the
fineft and moft delicate colours, is produced by decompofing:
alum with Datch furarof lead, generally in the proportion
of two parts by weight of the former, to one of the latter,
The proportion of the two falts, and alfo the quantities of
each gallon, as ufed by different calico printess, vary yet
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with little diffevence in effe®. The alumin general predo-
minates fo far as completely to faturate the Liguor.  The
rinters’ aluminous mordant therefore is 2 compound {olution,
t is an aceto-fulphate of alumine, confiiting of a faturated
folution of common alum, and more or lefs acetite of alu-
mine, according to the quantity of {ugar of lead employed.
In the neighbourhood of London, the proportions are 6lb,
of alum, and 3lb. of fugar of lead to a gallon of water : when
thefe are completely diffolved, one ounce of Spanifh white
3s added, and the whole brifkly ftirred till the effervefcence
has in great meafure fubfided. 1In a few hours the folution
becomes clear, and forms a ftandard liquor from which,
by greater or lefs dilution, may be obtained all the various
fhades of red, yellow, &c. already enumerated. In the
above formula the proporticn of alum is fomewhat too great,
apart of it remams undiflolved, or immediately recryital-
_Bzey, and falis to the bottom along with the precipitated
Jead. This excefs of alum is however ftrongly infifted on by
f mavy calico printers, as eflcatial to the purity of the mor-
dant, from an idea that the purzf? part of the a'um only is
taken up in the folution. This faét however may be veadi-
ly difproved by employing this undiffulved or recryftaliized
alum in the formation of frefh foletions, whofe purity wili be
found in no refped infertor to the former. The purity of
the ‘alum and {ugar of lead, and efpecially their being free
from iron, is of great importance in the preparation of this
mordant, and on this account the Dutch fugar of Jead is pre-
ferred ; but its high price renders it too expenfive except for
the pale reds of light chintz, and other kinds of work, whofe
great delicacy in the red tintsis required. A fubfitute for
it has been found in the folution of litharge in vinegar, or
pyroligneous acid, which is afterwards decompofed by the
- addition of alum, and the excels of acid neutralized by
Spanith white as in the former cafe. Great part of the
acetite of alumine manufadtured and fold under the name
of red liquor is prepared in this manner. It isin general
ufed for yellows, dark fhades of red, and for thofe compound
mordants into which the acetite of iron eaters, and when
its purity is of courfe of little confequence. The acetite of
Yime has long been fubftituted with great advantage by the
writer of this article for the {olution of lead, and its ufe is
becoming daily more known and extended.  When carefully
prepared, it is {carcé inferior to the beft {ugar of lead, and
the impure folutions anfwer equally with the beft, for the
compound mordants before mentioned. The theory of thefe
proceffcs is the fame in all. The obje&t being to optain a
folution of alumine or earth of alum in acetous acid. Oa
mixing acetite of lead, and {ulphate of alumine together,
a change of bafcs takes place ; the {ulphuric acid unites with
the leaﬁ, and falls down in the form of a white heavy pre-
cipitate, whilft the earth of alum combines with the acetous
acid, and remains in {olution: The fame takes place with
the folution of litharge in pyroligneous acid, which is in-
decd an impure acetite of lead, and when the acetite of lime
is employed inftead of lead, the fulphuric acid and lime
unite and form an infoluble powder, which{ubfides, though lefs
uickly than the other, whilft the acetite of alumine remains in
* folution above ; the addition of the Spanith white is neceflary
to faturate a {mall excefs of acid which exifts in the folution,
"T'his excefs is taken up by the lime, and immediately con-
verted into acetite of alumine, by the decompolitien of a
frefh portion of alum. ,

The acetite of alumine when pure, is almoft colourlefs.
It has a flight acetous {mell, and when boiling throws off
acetous acid in great abundance, and depofits a portion of
alrmine.  When evaporated it acquires a thick gummy con-

Vou. IX.

fifternce, but doea not eryfallize a property which gives it a
decided advantage over common alum as a mordant. It
unites readily with gum, but when concentrated and holding
much alum 1o folution, forms with flour a watery pulpy kind
of pafte, which bhas little adhefion, and from which the fluid
foon feparates.  The fulphuric falts have indeed ali a difpo--
fition to injure the thickening quality of flour.

The affinity of cotton for the earth of alum, is fo ftrong
as to feparate it from its combirations even with the mineral
acids.  When a folution of common alum properly thicken-
ed is applied to cloth, a portion of alumine uuites with it,
and the acid, which held it in {olution, is fct free. When
this is accumulated to a certain degree, it prevents any further
decompolition, and in rinfing carries off the greater part of
the earth aguin. When the acid howeveris volatile, like the
acetous, and is diffipated as foon as difengaged, there being
no longer any obilacle, the decompofition goes on till the
whole of the acid is driven off, and the alumine combined
with the cloth, Tn the infancy of calico printing, and be-
fore the theory and conftitution of the different mordants was
properly underltood, a varicty of fubftances were added to
the folution, fome of which are retained to this day.
Verdigrile in the proportion of two ounces to a gallon, is
recommended by many as tending to exalt the hue of yel-
lows, and may in fome cafes be ufeful. Corrofive fublimate
has been but lately laid afide, and the nitro-muriate of tin
was long thought to give fixity and brillancy to reds, when
ufed in a fmall proportion with the aluminous mordant. In
general, however, the aceto. fulphate of alumine is found ad-
equate to every purpofe of the calico printer; we fhall not,
therefore, perpetuate error by detailing any of thofe unmean-
ing mixtures which are flill retained by the ignorant and
prejudiced. Thefe two mordants, the acetites of iron and
alumine, and their various combinations, are thofe only
in general ufe in calico-printing, for producing colour of
the firft clafs. This application is fo extenfive, and at the
fame time fo fimple, as to fuperfede the neceflity of any other,
The folutions of copper are fometimes ufed as mordants,
but they afford colours of little {olidity. The folutions of
tin have alfo been employed, but we fhall fpeak of thefe and
other earthy and metallic folutions which have been ufed
with partial fuccefs, when we come to treat of mordants in
general,

Clafs 11.

In this clafs the colours are produced by eombining a fo.
lution of colowing matter with fome earthy or metallic falt,
capable of giving it fixity when applied to the cloth. The
mordant and colouring matter are here applied at once, and
the cloth is painted, as it were, or ftained, with the colour it
is intended to retain, and requires, in general, no farther ope-
ration than that ef rinfing, to free it from the pafte or gum
with which it was thickened.

The colour of this clafs poffeflcs, as we have before ob-
f:-ryed, in¥general great brilliancy, but wants that {olidity and
fixity which chara&erife the colours of the former clafs.
The union of the mordant with the cloth is weakened by its
previous combimation with the colouring matter, and not be-
ing favoured by heat, as in the former cafe; the triple com«
bination of vegetable fibre, mordant, and colouring matter,
wants that folidity which is {o neceffary to conftitute what
is called a falt colour. '

Many of thefe, however, are fufficiently durable to be par-
tially introduced, and intermixed with other colours of greater
durability, and fome are indifpenfably neceflary, asno better
mode has yet been devifed g producing them. When the

chemift’s
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chemift’s art fhall have difcovered means of giving fixity to
colours thus topicaily applied, theart of calico printing will
have arrived at perfeftion. Syftems of colours may then be
cambined, which are at prefentincompatible, and the tedious
operation of dyeing ancrblcaching, with their attendant dif-
ficulties, be banithed from the art. Nor is the hope {o chi-
merical as might at firft be imagined; feveral of the moft
ufeful and permanent colours are of this defcription, as will
be thewn hereafter.

We fhall content ourfelves with deferibing the leading and
mott ufeful colours of this clafs, giving, at the fame time,
the theory of their conftitution. The mere enumeration of
#l) the varieties that have or may be formed, would be end-
lefs, and foreign to our purpofe. '

Chemical Black.

This is the moft uleful colour of the clafs, and one of in-
difpenfible neceflity in certain combinations of colours,
where, for inftance, it is mixed with drab, olive, and yellow,
raifed in the dye-copper with weld qucrcitron bark, or any
fimilar colouring matter, and where the prefence of any
fubftance, fuch as logwood or madder, capable of producing
a full black, would be ruinous to the other colours. A
deep olive, approaching to black, might, indeed, be pro-
duced, by employing a ftrong iron liguor, as mordant, and
ufing {fumac in the dye-copper; yet as this would bear no
comparifon in point of intenfity with the madder or log-
wood black, and as the force of the colouring in fuch courfe
of work greatly depends on contraft, the topical or chemical
black, which has all the intenfity required, is almolt con-
ftantly employed. The confitution of this black is pretty
nearly the fame in all the different formule in ule. It con.
fifts always of a folution of iron combined with a folution of
colouring matter generally of an aftringent nature. Ou the
right proportion of thefe'two {olutious, and on their due {peci-
fic gravity or firength depends, in"a great meafure, the gocd-
nefs of the black.

1. If 1o a deco&tion of Aleppo galls, in five times their
weight of water, made into a paite with flour, a folution of
iren in nitrous acid of {pecific gravity 1.25 be added, in the
proportion of one meafure of nitrate of iron to eighteen or
twenty of the former, a black will be formed fit for almoft
all the purpoles of calico printing, and poflefling the chief-
requifites of this colour, namely, tolerable fixity, and a dif-
pofition to work well with the black.

2. In lieu of nitrate of iron, fome calico printers employ
copperas, in the proportion of one pound to a gallon of the
deco&ion of galls.  Half the copperas is dire€ted to be dif-
folved in the gail-lignor before 1t is thickened. with flour ;
the remaining half, diffolved by heat in as much aquafortis as
wiil cover it, is added afterwards. This black has tolerable
fixity, but does not work fo well as the preceding.

3. Copperas diffolved in various proportions of from four .

to twelve ounces per gallon, will form, with deco&ion of
galls or logwood, blacks of lefs folidity indeed than the
former, yet applicable, nevertheiels, in many cafes where the
others are not.

The conftitution of the two laft-mentioned blacks differs
fomewhat from the firft. We fhall point out-this difference,
and explain, as concifely as poflible, the rationale of the fore-
going procefizs,

When a f{olution of iron in nitrous acid is added to a de-
co&ion of galls, as in the £rft example, the {olution is decom-.
p-fed, the iron unites with the gallic acid and tanning prin-
ciple, whilft the mitrous acid is difengaged.  "This is proved
by the blacknels which the loiutions affume immediatcly on
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being mixed. The difengaged acid, however, fhortly re-aéts

on the new compourd, the blacknefs gradually dileppears,
and in a few days, if the nitrate of iror has heen added in
proper quantity, the pafte, inftead of black, is of a dirty
olive green.  If the proportion of nitrate of iron be greater
than 4%, this change will be ¢ffeéted fooner; and if {o high

‘as 4%, the pafte, when applied to the cloth, will be a bright

orange, like the acetite of iron. By expofure to heat and
air, this colour generally decpens, becemes grey, and at laft
a full black. In this ftate it is permanent, and adheres
powerfully to the cloth. Thefe changes of colour depend
on the folution of the tannate and gullate ot iron in the dife
engaged nitrous acid, and the evaporation of the acid whea
expofed to heat and air on the cloth. This {olution of the
tannate and gallate of iron is indeed an eflential requifite in
the goodnefs of the chemical black. If the difengaged acid
is not fufficient to effe€t this, or if it is in too great a ftate of
dilution, the colour has but a feeble adherence to the cloth ;
it 15 not prefenced in a itate favourable to its union with it,
fince the combination into which the 1ron has entered is ir-
6luble in water. 1t lies merely on the furface, but does not
penetrate its fibres, and yields readily in the various operations
to which it is fubjected. The chemical black, therefore, of
the firft examplc 15 a folution of the taunate and gzllate of
iron in nitrous ac:d. :

. The black of the fecond, but more particularly of the third
example, differs from the preceding in the circumfance of
the iron in the folution being in a lels oxygenated ase. We
may confider this black in its recent ftate as a mixed [ ution
of 'grecn {ulphate of iron, and gallic acid, and tanning prine
ciple; for the decompofition of the fulphate is not complete
till by expoture to air on the cioth the iron becomes fully
oxygenated. When this black s recently applied to the
clath, it is of a pale greyith colour, has bittle fixity, fimple
rinfing in cold water being fuflicient to fetch nearly the
whole away. By gradually abforbing oxygen, it becomes
deeper, and at lait biack. The fulphuric acid has no longer
any adtion on it, and 1s removed 1n the firfk operation in
which it is immerfed in water.

The decottion of galls ufed for chemical black is varioufly
prepared. Many calico printers infule the galls cold in
cafks of vinegar, or pyroligneous acid, fuff:ring them to
remain. {everal months, occafionally drawicg off the lower
part, and returning it on the galls. Others fteep them in
urine. DBoth thele modes are vicious, particularly the lait.
Simpie boiling in water, till all the foiuble matter is ex-
trafted is fufficient, taking care to iuclofe the gallsin a fack,
that when {oft they may not render the decoction thick.

Grey.

By diluting the chemical black of the firft example with
ouce, twice, thrice, &c. its bulk of water, and thickening
the folution with gum, various fhades of grey are obtained,
which require rinfing off in water only, and the deeper
fhades of which have tolerable permanence.

The theory of thefe mixtures is the fame as of the black,
from whence they are derived.  On the addition of water to
the olive-green folution, mentioned in the precechng article,
the colour inftzntly becomes decp purple, approaching to
black. Ths is occafioned by the dilution of the free acid,
which being no longer able to holdthe tannate and gallate of
tron in folution, fets part of it at liberty, which iuftuntly re-
gains its colour. For the reafon aiready afligned, this haslefs
adherence to cloth than that in which the folution 1s mere pere
fe&t. The addition of a fmall quantity of nitrous acid «ffects
this,. ‘The olive-green colour of the folution is reftored,

3. ’ which,
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which, by expofure to the air, and confequent evaporation
of the'acid, difappears, and leaves the tannate and gallate of
iron more firmly fixed on the cloth.  The complete precipi-
tation of the combination is afterwards cffcéted 1 the opera.
tion of rinfing off in water. ‘

Zellow.

The falfe or chemical yellows are generally prepared with
decoltions of French or Turkey berries, and fometimes
with quercitron bark. The latter fubftance produces pale
yellows or ftraw colour; but does not afford the deep bright
orange yellow of the berries. Dr. Bancroft, to whom the
public 1s indebted for the introduion aad knowledge of
this moft ufcful dyeing drug ; indeed, afferts the contrary
in his work on ¢ Permanent Colours;’” and has given a
receipt for the bark-yellow, which has, however, never fuc-
cceded in our hands.

Berry-yellow. Boil two pounds of good berries, flightly
bruifed, in a gallon of water during three hours, taking
care to replace, from time to time, the evaporated water
with liquor obtained from the fecond boiling of a former
quantity of berries, When the liquor is cool, add to it
cight ounces of alum, and if it is intended for the block
thicken it with flour. If it is meant for thofe {mall ob-
je@s in printed goods, which are generally touched with
the pencil, two ounces of fugar of lead fhould be added
with the alom, and the colour thickened with gum dragon.
This yellow is generally paffed through lime water as the
firlt part of the operation of rinfing ; by this means the
greater part of the earth of alum, which would otherwife
have been carried off in the operation, is precipitated on the
cloth, and the colour confiderably heightened.

When this operation of liming cannot be performed with-
out injury to fome other colour, a greater proportion of
fugar of lcad thould be added. This'decompofles the alum,
&nd forms an acetite of alumine, which being more readily
~ decompoled by the coloaring matter and the cotton than
- fulphate of alumine, does not require the affitance of an

alkaline folution to precipitate it on the cloth.

""'The proportion of berries above dire&ed is for a full

yellow ; one-fourth or one-third lefs will form, with the

fame quantities of {alts, yellows of great brightnefs. Some

_calico printers add a {mall quantity of nitrate of copper to the

ellows intended to be fimply rinfed off without lLiming.

_ This heightens the colour, but what is gained in intenfity
i loft in brightnefs; for if the folution of copper be added

it fufficient quantity to produce any very perceptible

. ¢ffort, it imparts a dulnefs to the hue which is very detri-
meatal, - This is the invariable effe€t of copper in any
thape, whether the acetite, fulphate, or nitrate of copper
‘be employed.

* - Bark-yellbw. TFor a lemon or ftraw colour,” it will be
fufficient to make a decoftion of bark by boiling from four
fo fix pounds in as much water as is neceflary during two
hours, and after evaporating d»wn the decoétion to one
gallon, add to it - two ounces of fugar of lead, and eight
ounces of alum. If not limed, the proportion of fugar of
“kead fhould be doubled. For ftrong yellows, Dr. Bancroft

“dire@s the addition of both nitrate of copper and nitrate of
lime in quantities fo great, as near {even ounces of the for-
mer to a gallon of colour. Experience, however, though
it has done jultice to the merits of Dr. Bancroft’s difeovery
of the ufe of quereitron bark, has not verified the expeét-
ations he had formed of it as a fubftitute for the Turkey

_ berries in the topical or chemical yellow.

‘The conftitution of thefe colours, whether formed with

. limited in its application, and%edious in its ufe,

the fulphate and acetite of alumine, or with the folutions of
copper is the fame. Alumine, or the earth of alum, ard
the oxyd of copper, have an affinity both for colouring
matter and vegetable fibre. They form the conneting
link between thefe fubftances, which would otherwife coun-
tera& a feeble union. When a folation of alum is added
to a decoétion of berries or of bark, a flight precipitution
takes place by the union of a portion of colouring matter
with the earth ; the greater part however remains fufpended
or held in folution by the acid of the alum. When applied
to the cloth the farther decompofition of the falt is aided
by the affinity of this fubftance for alumine, aud, when the
acid is volatile, as the acetous-for example, by its confe-
quent evaporation. The fame takes place with the folu-
tions of copper. The operation of rinfing farther aids the
precipitation of the colouring matter and alumine, by thus
largely diluting with water and laftly, when the goocds
are previoufly paffed through the lime tube, the decompo-
fition is complete, the laft portions of earth or oxyd are
precipitated, and the colour thereby confiderably exalted.
The {olutions of tin are capable of forming very bright
and beautiful yellows, with decoions of different yellow
colouring fubftances; but the excefs of acid which thefle
folutions neceffarily contain, and their: powerful allion on
the cloth, renders their application lefs general than the
_preceding. The folution of tin moft proper for yellows is
the muriatic, and is formed by digefting, in a low heat for
feveral days, the common muriatic acid, or fpirits of falt,
on fine grain tin, This folution forms, with bark, a pale
and lively yellow, and with berries a yellew bordering more
on orange. Thefe {pirit yellows, however, as they are im-
properly called, are {cldom ufed except upon dyed grounds,
and of this preparation for fuch purpofes we fhall treat at
large under the head of Difcharged Work. ‘

Blue.

The only blue belonging to this clafs is that produced by
combining the colouring matter of logwood with the oxyd
of copper. It is but feldom ufed fince the mode of dipping
China blue has become generally known ; and indeed its
want of durability renders it of little value. It may be
produced by combining almoft any of the folutions of cop-
per with a decoétion of logwood. ’

1. Boil two pounds of logwood in a gallon of water,
and to the dccodlion, thickened with gum, add eight
ounces of fulphate of copper.

2. T a deco&ion of logwood as above, add two ounces
of fulphate of copper, and two ounces of verdigrife.

Their colours may either be rinfed off or limed, as beft
fuits the ftyle of work. The theory of thefe combinations
is the fame as the preceding.

- Green.

- The chemical or falfe green is a compound colour, and
confifts of a mixed decoflion of logwood and berries, or
bark, and a folution of copper. Though fugitive, its ufe
is in forne degree authorized by the impoflibility of obtain-
ing a green of greater durability that can be applied in
figures with the block. The faft green of the calico
printers is the produét of twg operations, and is of courfe
The pro-
du&ion of a fait green at one operation, or rather by one
application to the cloth, either with the pencil, block, or

prefs, is one of the great defiderata of calico printing.
1. One pound of logwood and two pound of berries
boiled together during two hours, and firained whilft hot
-Gz upon
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upon two aunces of {ulphate of copper, and two ounces of
verdigrife, and thickened with gum, form a gcod and
lively green, the hue of which may be varied at pleafure
by the increafe or diminution of the proportion of log-
wood. To this fome calico printers add two ounces of
common {alt, and two ounces of fal en'xon or acidvlous
{ulphate of potafh.

2. To one meafure of blue of the firlt example in the
preceding article, add two, three, four, &c. meaflures of a
deco&ion of bark, miade by boiling fix pounds as before
dire&ed for the ycllow, and to which, when reduced to
one gallon, two ounces of {fulphate of copper, and two
ounces of verdigrife have been added. The tone of the
green depending on the relative proportions of blue and
yellow, it is. in general, beft to keep the two decoctions
{eparate, to be mixed, when wanted, in {uch proportions s
may beft fuit the purpofe required. The theory of thele
mixtures is the fame as of the bluc and yellow already de-
feribed.  To the eye of the mere {peculative chemitt, the
addition of common falt and acidulous fulphate of potath
mn the firk example, may appear unneceffary and unmean-
ing. They indeed affeét little, either the hue or fixity of
the colour, but experience has proved that this add:tion
facilitates its working with the block, more efpecially when
thickened with gum dragon. The caufe of this, in the
particular inflance before us, is perhaps not very clear.
The {ulphuric falts in general, fuch as the {ulphates of
alumine, iron, and copper, are all unfaveurable to working,
as their {olutions, efpecially when concentrated, neither
thicken well with flour nor gum. - A faturated folution of
copperas cannot be thickened with flour, nor can a ftrong
folution of the aceto-fulphate of alumine, in which the alum
is in great excefs; even with gum it unites with difficulty.
But if to a folution of copperas, which refufes to form a
palte with flour, a fmall portion of nitrate of iron be
added, the whole forms a geod and fubftantial pafte that
works admirably with the block ; and half a pourd of com=
mon falt added to the aceto-fulphate of alumine has a fimi-
lar effeét. In the inftance more particularly before us, the
addition of common falt forms a muriate of copper by the
decompofition of the fulphate ; but this laft is in too fmall
a quantity to affet the working of the colour very fenfi-
bly. The caufe of thefe effeéts is to be fought for in the
very complicated play of affinities, which exift in fuch com-
pounds, and which future inveftigation and difcovery may
perhaps uafold. The fpeculative philofopher, who is igno-
rant of the'minute details of an art, that involves in it con-
fideration and difficulties, unfufpeéted in the laboratory,
will hence learn to fufpend his judgment in deciding on the
merits of a formula, till experience fhall have proved the in-
utility of thofe ingredients which theory would rejeét as
abfurd.

But to return to our fubje&, there is a wide field open
for experiment and difcovery in the produétion of greens,
into which logwood does not eater. A calico printer near
Y.ondon, celebrated for his ingenuity and invention in co-
lours of this clafs, has long employed a green which, from
its beauty and dusability, when compared with the forg-
going colours, indicate the prefence of indigo as a confti-
tuent part. Pruffian blue. in a minutely divided ftate, and
mixed with bark or berry-yellow has been employed ; but
the blue in this cafe has fo little adherence to the cloth,

. that mere mechanical force, the operation of rinfing and
wathing is fufficient to difengage it. With one or other of
thefe {ubftances, however, it 15 likely that greens much {upe-
riok in beauty, and probably alfo in durability to thofe ge-
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nerally in ufe, might, by a feries of patient and well con
duéted experiments, be readily obtained.
Pink.

The pale, and more delicate fhades of red, belong-
ing to this clafs, are chiefly fought after in calico print-
ing. They are employed in giving relief or efleét to other
admixtures of a more fober calt, and all the fkill of the co-
lour-maker is exerted in giving them brilliancy and richrefs
of tint.  They are chiefly produced from decoétions of
Brazil, nicaragua, or peachwood, and cochineal, raifed and
fixed on tie cloth with folutions of tin, rarely with the alu-
minous mordants, though delicate aud lively eolours may be
produced this way.

The nitro-muriate of tin is chicfly employed, though the-
relative proportion of the two acids, and their degree of fa-
turation with tin, varies almoft with every calico printer..
The folution itfelf, made according to cftablithed rule, and
with the fame properties, varies fo corfiderably at different
times, as wholly to alter the nature of its compounds, with-
out any apparent caufe of failure. The fource of this dif
cordance 13 to be fought for in the conftitution of the folu-
tion itfelf, which, from caufes that we fhall erdeavour to ex-
piain, is fubje&t to confiderable variation.

Fi.ft, from the ftrength or concentration of the acids em-
ployed, which are feldom uniform or conftant; muriatic
acid from the fame manufacturer varying often in fpecifie
gravity frem 1.12 to to 1.18, and nitrous acid not lefs than
from 1.15 to I1.23, without reference to the common dif-
tinétion of fingle and double aquafortis.

When the {pecific gravity of the acids is negleéted, as
is but too generally the cafe, thefe differences occafion.
ferious inconveniences in the ufe of folutions, whofe pro-
pertics often depend on the accuracy of their proportions,
and on determinate degrees of {aturation.

Secondly, from the impurity of the acids. The muriatic
acid of commerce always contains iron and {ulphuric acid ;.
if the former exift in any notable proportion, it is unfit for
“the folution of tin; the prefence of the latter is of lefs im-
portance, though, en the whole, unfavourable to delicate
colours. The ritrous acid varies confiderably in its purity,
being fubject to greater or lefs admixture with the muriatic;,
the nitre it is made from being feldom free from marine falt,
The aquafortis of commerce 1s, in fa&, an aqua regia. This
variation of the proportion of muriatic acid in the nitrous,
is of the utmott importance, fince the properties of the fo-
lution eminently depend upon this. With muriatic acid
only, tin forms a colourlefs and permanent folution, one of
whofe diftinguithing properties 1s, its ftrong affinity or at-
tra&tion for oxygen. With deco@ion of cochineal, it forms
a deep and dull purple-coloured precipitate, which, how-
ever, gradually abforbs oxygen, and becomes crimfon, efpe-
cially when expofed on the filtre.  'With decoftions of Bra-
zil and peachwood, it affords crimlon precipitates, varying
in intenfity with their faturation with tin. It decompofes
all the combinations of iron with colouring matter, deoxy.
genating the iron which it carries off, leaving the tin in
combination with the colouring matter. Thus a madder
black becomes a red on the application of muriate of tin.
On this property is founded the art of printing on dyed
grounds, of which we fhall treat hereafter. With nitrous
acid, unlefs very dilate, tin contrafts a very fecble union,
and is generally precipitated as foon as diffolved, in a ftate
fully faturated with oxygen. The addition of a fmall quan-
tity of muriatic acid renders this folution more permanent,
provided it be not fully faturated with tin, and the addition

of
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of larger portions approximates the folution ftill more to
the nature of the former, and renders it capable of {upport-
ing a greater degree of faturation. ‘The properties of
the folution depend greatly on the proportion of mu-
riatic acid, and confequently of muriate of tin cortained in it.
When [mall, the precipitate with cochineal is bright carmine
fearlet. It does not decompofe the combinations of iron
with colouring matter, unlefs the folution be far from fa-
tuliation, and this effect is then due to the difengaged acid
only.
The purity of the tin is another requifite which thould be
carefully artended to.  The fine tin of Cornwall, commonly
called’ grain tin, fhould be employed. If alioyed with lead,
it is wholly unfit for thefe purpofes.

In licu of muriatic acid, fal ammoniac and common falt
are oftentimes employed to form an aqua regia with nitrous
acid. The folution differs little from that formed by a mix-
ture of the two acids, the allowance being made by the por-
tion neutralized by the alkali of the neutral falt.

From this fhort outline of the hiftory of the fubftances
employed in the formation of the {olutions of tin, and of
the properties of the folutions themfelves, may be de-
duced fuch general ideas as will elucidate and explain many
anomalous effets in their combinations with different colour-
ing matters, and feem to direét future experiment in the
dilcovery of thofe minute, but often inportant, conditions
neceflary to the formation of particular fhades of colour.

The following examples of fpirit reds, as they are impro-
perly called by calico printers, will illuftrate fome of the
preceding obfervations, and may be confidered as {pecimens
of the moft beautiful and brilliant colours it is poffible to
form upon cotton. -

1. Prepare an equa regia by diffolving two oz. of fal am.
meoniac in one pourd of nitrous acid of fpecific gravity 1.25.
To this add two ounces of fine grain tin; decant it care-
fully off the fediment, and dilute it with 4 its weight of
pure or diftilled water.

"To one gallon of water add one pound of cochineal,

.ground as fine as flour ; boil half an hour ; then add two
.opnces of finely pulverized gum dragon, and two ounces of
.cream of tartar, and ftir till the whole is diffolved. When
“the hiquor is cool, add one meafure of the preceding folution
of tin, totwo of the cochineal liquor, and incorporate well
by ftirring.  Apply this with the pencil or block, fuffer it
to remain in the cloth fix or eight hours, then rinfc off in
fpring water. This colour will be a bright and beautiful
fearlet,

2. Boil 12 pounds ef Drazil chips during an hour in as
much water as will cover them. Draw off the decoion,
and pour on frefh water, and boil as before. Add the two
liquors tcgether, and evaporate flowly down to one galloa,
To the decoftion whilft warm add four ounces of fal ammo-
niac, and as much gum dragon or fenegal as will thicken it
for the work required. When cool, add one of the folu-
tion of tin before defcribed, to four, fix, or eight of the
Brazil liquor, according to the colour wanted. Suffer 1t
te remain from 18 to 24 hours on the cloth, then rinfe off in
fpring water as before. The colour will be a pale and delicate

pink. Ifit is required deeper, the decoftion muft be made
tronger, and ufed in the proportion of three or four to one of
the (olution of tin. Nicaragua or peachwood, though not
o rich in colouring matter as Brazil, yields a colour, how-
ever, which is, if poffible, more delicate and beautiful.
The fine pinks produced by certain houfes, which have for
years been the envy and admiration of the trade, are afford-
ed by this fine dye-wood..

Thefe colours require no liming, fimple affufion with wa-
ter being {ufficient to precipitate the colouring matter in
combination with the tin, 'The theory of thefe mixtures is
the fame as the preceding. They require, however, a greater
excefs of acid to hold the colouring matter in folution.
A deco&tion of cochineal poured into a faturated folution of
tin, occafions an inftant precipitate which is not rediffolved,
and the greater part of which, if applied to cloth, would
come off in the operation of rinfing. It is fometimes ne-
ceflary to add a fmall quantity of muriatic acid to prevent
this precipitation, or to corre& it when it happcns, and fal
ammoniac is fuppofed to have the fame effeét, probably by
engaging the water of the folution.

With the aluminous falts, the decoftion of cochineal and
Brazil forms colours lefs brilliant than thofe we have juft de-
feribed, but which are applicable in cafes where the excefs
of acid in the folutions of tin is attended with inconvenience.

1. To ore gallon of water, add eight ounces of finely
ground cochineal, and two ounces of bruifed galls; boil
balf an hour, ftrair the liquor whilft hot through a fine
cloth, upon four ounces of cream of tartar and four ounces
ngum, and thicken with gum dragon. This colour requires
iming.

Z-gUpon 6lbs. of Brazil and 2 oz. of galls, pour one gal-
lon of water, let them foak fome time, then boil two hours,
replacing the evaporated liquor with frefh water. Strain
through a fine cloth upon 4lb. of gum fenegal, and add one
pint of the acetite of alumine, defcribed in a former part of.
this article. :

The addition of galls in the two preceding formule-is
fuppofed to import folidity to the colours in fome way ana-
lagous to the operation of galling in filk and cotton dyeing,
of which we fhall have occafion to fpeak hereafter. Their
conftitution is otherwife the fame as the berry and bark yel-
lows, and moft others of this clafs of colours.

Purple.

1. If the folution of tin dire&ted for the pink in the laft:
article be mized with fix times its bulk of a decodtion of
logwood poured whillt hot upon four ounces of fal ammo-
niac, and 24 Ibs. gumn fenegai, a bright and lively purple will
he obtained, the hue of which varies with the ftrength of
the decoction and the proportion of folution of tin em-
pleyed.

2. If inftead of the folution of tin, the acetite of alumine
before alluded to, be ufed in various proportions of one fixth, .
eighth, &c. purples differing in fhade and intenfity will be
formed, applicable in fome cafes, but poflefling lefs folidity
than.moft of ‘the colours already defcribed.

The conftitution of thefe compounds is the fame as the.
preceding.
Olive,

Olives are varioufly compounded, aecording to the colour:
required. : . i .

1. By mixing chemical black in various proportions with -
berry or bark yellow. The depth and:fulnefs of: the olive
depends on the quantity of biack, :

2. By a deco&ion of logwood added:in greater or lefs -
quantity to the bark or berry yellow. ) :

3. By the addition of copperas or nitrate-of iron to de-
coétions of yellow or aftringent colouring matters, fuch as
bark, fumac berries, weld, &c. each of thefe produces a dif--
ferent hue, varying from the green olive to a drab or cloth
colour. By mixing thefe decoions in different proportions, -

and by varying their firength, and the quantities of copperas -
. or
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or nitrate of iron added to each, a multiplicity of fhades may
be produced, of which it is impoffible to convey any precife
or definite ideas,

Thefe colours may be indifferently thickened with flour
or gum, as beft fuits the work required, but when nitrate of
iron is added to {olutions containing gum, the inkant coague
lation that takes place muft be counteradted by the addition
of a portion of free nitrous acid. This effe& arifes from
the itrong a&lion exerted by metallic oxyds, at the maxi-
mum of oxydation, on mucilage or gum. When the decoc-
tion is very concentrated, and contains fufficient colouring
mattey to engage the whole of the iron, this effe@ takes
place in a lefs degree, but with folutions adapted to the
prodution of the foregoing colours, a coagulation invari-
bly takes place, uniefs counteracted by the prefence of 2

portion of free acid.” Of this action of metallic oxyds on -

the folution of gum we fhall further treat under the article
Guwu.

Clafs III.

In this clafs, the colouring matter is fimply held in {olu-
tions, by an acid er alkali, and in that ftate applied to the
cloth without the intervention of any mordant,

The moft important of thefe colours, is the alkaline folu-
- tion of indigo which forms the topical or.

Pencil Blue.

I. Prepared folution of pot-ath, by boiling together
75lbs. of quick lime, and 15lbs. of pot-afh, in 10 gallons of
water. Decant off the ciear liquor, and feparate the re-
mainder_from the lime by means of the filter.
gallon of this folution, add 1lb. of red arfenic, or orpiment,
and 1lb. of fine indigo, both previoufly ground together in
a mill with fufficient water to form a thick pafte, Bring
them up gradually to a boil, ftirring carefully all the time,
and then withdraw the fire. Thicken the {olution with the
beft gum fenegal, and for the pale fhades of blue, dilute
with one, twa, &c. meafures of gum-water.

" The quantities and relative proportions of pot-ath, orpi-
ment, and indigo in a gallen of pencil blue vary confiderably
with different calico printers, and within certain limits, it
_ appears, that the accuracy of thefe proportionsis not of great

importance. Haufman, an intelligent French printer, ¢m-
ploys 151bs, of pot-ath, 6lbs. of brpiment, and 8lbs. of indigo,
to 12 gallons of water; and Oberkampf, proprietor of the
celebrated manufatory of Tony, a flill greater proportion
of indigo. Some printers add brown fugar, and Bancroft
has propoled to fubftitute this for the orpiment, but with-
out fuccefs.

The folution, when recently made, is a- yellowith green,
but by expofure to air, becomes gradually deeper, and at
laft blue. - In this ftate, it is wholly unfit for ufe, it contrats
no union with the cloth, and is dctached from it in the
firft operation of rinfing.

Of the peculiar nature and properties of indigo, we fhall
have occafion to treat hereafter, under its proper head, at
prefent it will {uffice to obferve, that it owes its colour and
infolubility in alkalies, to a portion of oxygen intimately
combined with it. To render it foluble, therefore, it muft

be deprived of this oxygen, by the aftion of a fubftance
having a more powerful affinity for it, and the fulphuret of
arfenic, or orpiment, is ufed for this purpofe. Sulphate of
iron, has 2 ftrong affinity for oxygen, and is employed in
de-oxygenating indigo for eertain purpofes ; but the oxyd
_of iron not being foluble in alkalics, the folutions of indigo,
formed by it, become quickly regenerated by the abforption
of oxygen, and cannot even be trausterred from ong veflel

To one

to another, The fulphuret of arfenic, on the contrary being
very foluble in alkalies, prefents the double advantage o
de-oxygenating the indigo, and of retaining it awhile iu that

_ftate, t:ll on its application to cloth, it becomes cxpofed fo

completely to the aéltion of atmofpheric air, as to regain its
oxygen, colour, and infolubility; and becomes fixed in its
original or blue ftate. ‘

The copper coloured pellicles, which forms on the furface
of pencil blue, and is renewed immediately on its removal,
arifes from the abforption of oxygen, which, in [pite of the
acticn of the orpiment, is continually taking place. Hence
arifes that difpolition to unevennefs, which is the great dif.
advantage of this blie; the unavoidable expofure to air of
fmall portions of the colour during its application with the
pencil, reviving greater or lefs portions of indigo, ard cou-
fiderably reducing its ftrength.

Moft calico printers boil up the quicklime with the other
ingredients, thinking its prefence not lefs neceflary than the
pot-ath and orpiment ; by this means a confidergble portion
of the {olution of indigo is taken up by the fediment, which
carefnl wathing does not wholly {eparate.  As the action
of the lime is confined merely to the ;lkali, which 1t renders
cauftic, and capable of a&ling with greater forde on the
other Ingredients ; it is certzinly much more economica! to
render the pot-afh cauftic before its addition to.the indigo.
A confiderable wafte of colour is by this means prevented,
and the folution may be thickened the moment the ebulilition
has ceafed without waiting for the depofition, which in the
old mode takes place.

Orange.

The oxyd of iron, when diflolved in acetous acid, forms
one of the moft ufeful and important mordants, as we have
already fhewn in the former part of this article. It is alfo
capable of imparting a very pleating and permanent colour
itfclf te cotton, when applied in folutions of telerable
ftrength and purity, and forms the orange, buff, and gold
colour of the calico printers.

1. The foluticns of iron in vinegar, firengthened by the
addition of copperas may be ufed, but the pureft and
brighteft gold colours are obtained from copperas and fugar
of lead, in the proportion of §ibs. of the former, and 1lb. of
the latter, to a gallon of water. When thickened with gum,
and employed undiluted, it affords, when limed, a full ftrong
gold colour, and with two, four, fix, &c. times its bulk of
water, various fhades of orange and buff, which reflift the
action of air, alkalis, and foap ; aud are rather cxalted than
impaired by frequent wathing. "The addition of fugar of
lead, is to increafe the ftrength of the folution. A gallon
of water diffolves about 4lbs. of copperas. The addition
of a pound of fugar of lead, enables it. to teke up ancther
pound nearly, and the ftrength of the folution may be fill
further increafed by equal additions of the two faits, The
operation of liming is a fimple precipitation of the oxyd of
iron on the cloth, and in cafes when this caunot be perform-
ed, the proportion of fugar of lead muit be increafcd to
nearly chat of the copperas. It is only the paler (hades of
orange, however, which are to be obtained this way. The
deep gold colour before named, is not to be precured witha
out the aid of a precipitant. Spunith brown is fometimes
added to a folution of iron, and employed in fuch a cafe,
but it contraéls no union with the cloth, and is readily re-
moved by fimple wathing and beating. When the orange,
or gold colour, is thickened with flour, a fmall portion of
nitrate of iron muft be added to the pafte, for reafons we
have afligned on a former occafion. .

2. A beautiful, but fugitive orange, is obtained by boil-

ing
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ing half a pourd of annotta with 11b. of cavflic pot.zfh in 2
gallon of water, and thickening the liquor with gum. This
colour afts powerfully on the fieves and blocks, which it
very foon deftrays, and on this account, and alfo from its
want of permancace is {fdom ufed. It may either be fim-
ply rinfed off, or firft pafled through water rendered flightly
acidulous with fulphuric acid, or what is ftill better throngh
wlum-water, This operation is the very rever{~ of hming,
for here the colouring matter to be precipitated, heing h.id
in folution by an alkali, an acid muit be employ«d for that
purpofe. The colour by this means is confiderabiy height-n-
ed, and when applied with the pencil, is ufeful in fome cafes
where the other colours witt fupport the aétion of alum-water
without injury. '

Borax, and even {pirits of wine, are fometimes added to
the alkaline folution of annotta, and are fuppeled to contri-
bute to its ftrength and Axity, though on whai principle
itis not eafy to difcover.

Green.

The oxyd of copper, diflulved in volatile alkali, affords a

ale and delicate green, which is fomctimes employed inter-
mixed with other colours. ‘Turnings of copper, or verdis
grife, which is more generally ufed, may be digelted in a
low heat with {pirits of fal ammoniac. Care muit be taken
that the heat be very moderate, and the veflel in which the
folution is made, well Ropped, the ammoniac will otherwife
be driven off, and loft. When the alkali has taken up as
much copper as it can diffolve, the folution muft be thickcned
with gum, and applied with the block or pencil.  In a few
days the ammoniac evaporates and leaves the oxyd of copper
on the cloth, which muft be rinfed to free it from the gum
and fuperfiuous colour. : :

The blues produced by alternate immerfion in copperas
and lime, and alfo in the folution of indigo, by the fame
fubftances, properly come under this clafs of colour, as they
are {olutions of colouring matter in lime and alkalis. As

the proceflcs by which they are applicd, differ however very-

materially from all thofe that we have been treating of, they:
clajm a feparate 2nd dittinét notice. For the details of thele
operations, and the mode of preparing the pattes for bark
and pale blue dipping, and the colours for China blue, we
mul therefore refer our readers to the article Digping
Brue.

CovLours, in Dyeing.—There are five fimple, primary, or
mother colonrs, wied by the dyers: from the mixtare where-
.of all the other colours are formed ;- thefe are biue, red, yel-
i;}pw, black, and brown colour; each of which fee under their
’Fopcr head, Brvr, Rrp, &e. ' :

Of thefe colours, mixcd and combined, other colours are
“formed, which are infinitely various, according to the pro-
portion of the different ingredients that are employed, or the
procefies by which they are blended. Thus a mixture of
cblue and yellow forms green, which is diftinguifhed by dyers
intoa variety of fhades, according to the depth of the (hade,
or the prevalence of eithier of the component parts. Hence
we have fea-green, grafi-green, pea-green, &c. &c. DBlue and
red form different thades of violt, purple, and lilac. A mix-
“tare of .yellow and red produces orange. Mixtures of black
with other colours conftitute greys, drabs, and browwns. Tor
2 thore particular_account of thefle and other colours ; and
the method of procuring and applying them ; {ee the article
‘Dyring.  Sec allo the preceding article,

The greateft perfeétion in the art of colours would be to.

find the means of preparing the fineft colours without the
wieeither of acid or alkaiine falts, which ufually {ubjed
the colours to change, or elfe are apt to-prey upon the

cloth, canvas, &c. as we fee in verdigrife, the blue and green
cryllals of copper, &c. It appears highly pmbab!e, that
the Indians, for making the five bright and durable colours,
wherewitlr their clhintzes and callicos are ftained, make ufe
of metalline foluticns; for fome ftained callicos, brought
from thence, having been kept 40 or 50 years, the bright
colours have been obfcrved to eat out the cloth, exaliy in
the fame manner as acid fpirits, which diffolve metals, are
found to do.

Since thefe, then, are the inconveniences attending fuch
colours, we ought to {rarch for menftruums with which to
extract colours, which are neither acid nor alkaline ; and for
{uch meralline oxyds, precipitates, or powders, as will not
lofe their colours, by being well wathed to get out their
fults 5 to prepare certain wetallie matters, by mere cal-
cination, or the bare affitance of fire ; and laftly, to look out
for native colours, wherein no faline matter abounds.

Mr. Geoffroy has given a very curious procefs for mak-
ing two clear, {pirituouvs, inflimmable liquors, which dif«
fer very little in tafte and fmell, and being mixe together
give a fing carnation colour, without any {enfible fermenta-
tion. -

To make the firft of thefe liquors, put a {mall handful of
dried red rofes into a glals bottie; pour ‘on them reclified
{pirit of wine, tl! it covers them an inch 3 let this ftand in
a cold infulios four or five hours; then pour off the liquor,
which will be clear ard colourlefs, as when put on. The
fecond liquor is made by dropping into rectified fpirit of
wine, fo much oil of fulphur, by the bell, or fpirit of vitriol,
as will be borne in it with.ut giving it any very fenfible aci--
dity when tafted. When thefe hquors are thus prepared,
let a fmali quantity of the latter be dropped into fome of the
former, and the whole will become of a fine carnatios celour,
though there 1s no fermentation, nor any other change per-
ceived in it, but barely that of colour. If inftead of this-
laft liquor, there be added to the firft a few drops of the
fpirit of fal ammoniac, the whole will become green.

Make a flight infufion of galls in water, o as not to co-
lour the watcr ; make alfo a weak folution of green vitriol
in water, fo that it may appear colourlefs; mix thefe two:
colourlefs liquors together, and an inky blacknefs is imme-
diately produced ; add to this black hiquor a litile oil of vi-
triol, and the hquor becomes pellucid and colourlefs again 3-
then add to. this.a little {alt of tartar, and the whole is black
agaim. :

Put alittle bruifed camphor into redtified clear oil of vi-
triol ; fhake the mixture, and it will become black, and
the camphor will be diffolved ; add to this a httle water, and
the liquor becomes clear, and the camphor is found feparated
at top, in its own form, and native whitenefs.

Infufe lignum nephriticum in cold water, and pour off the-
clear liquor. * This held up againt the light, appears
of a fine yeilow, but viewed from the light, of a beautiful.
blue: a little fpirit of nitre put to this' liguor- makes
it lofe the power of refle@ting the blue rays; and a little
oil of tartar, afterwards added, recovers that power again,

Loegwood, infufed in water, gives a red--colour. Put to
this a little fpirit of urine, and it becomes-of ‘a fine-purple 5
and drop in afterwards a little {pirit of falt, and.it becomes of
a pale red. ]

A beautiful blue tinfture may be made fromfilings of cop.
per, by digefting them in fpirit.of vmge, hartfhorn, or the
like. The addition of oil of vitriol deftroys the blue colour; -
and a little {pirit of falt turns it green. . :

Pellucid oil of vitriol, mixed with pellacid oil of -turpen-.
tine, producesa thick red balfam. . And -commen: oii, mix-
ed with fair.water, by means.of alittle:waz, andcontinued;”

. rubbing,, .
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rubbing, tumns into a thick white balfam, called cold
Cream.

Ol of vitriol, diftilled from quickfilver, leaves a white
powder behind, which, if water be poured on it, becomes
yetlow.

D:flolve quickfilver in fpirit of nitre, and to part of it
add {pirit of urine, and a white powder is precipitated; to
another part of the folution add oil of tartar, and a yellow
powder falls to the bottem.

Dip a new pen in {pirit of vitriol, ‘and write with it on
common blue paper, and the letters will appear red.

A pel'ucid (olution of faccharum faturni being written
with on paper, becomes invifible when dried ; but-the bare
fumes of an infufion of quick lime, and orpimert, in water,
will render the invifible writing black andlegible.

Volatile falt of {al ammoniac, which is white, mixed with
.cryitals of copper, which are green, produce a fine purple.

‘The original and fimple, as well as the m'xt, colours are
producible by mixture. Thus, if the fun’s rays pafls
through two picces of glafls, the one blue, and the other
yellow, and be afterwards received upon a white paper, the
.colour there {een is green. The dyers make cloth blue with
woad, and then turn-it green by the yellow herb called lu-
‘teola, or dyers’ weed. To a yellow folution of gold in
aqua regia add a blue one of copper in {pirit of urine, and
:the mixture becomes green. The painters every day prac-
‘tife this art of producing new colours by mixture,

Metalline and mineral matters are reducible to a confider-
-able degree of fubtlety, or fmallnefs of parts by fire, or
-dry calcination, fo as to leave them durably poffefled of
‘their native or adventitious colours. Thus lapis lazuli, by
being calcined, becomes the fine rich blue called uvitrama-
-rine 5 light ochre, by the fame treatment, becomes a light
.red, or fleth colour, the moft ufeful flefh-colour in paint-
ing. Lead, by calcination, becomes durably red, and iron
durably brown ; but a proper method {cems wanting for the
dry calcinations of the nobler metals, gold and filver;
ithough, for the ufes of gilding, thefeare eafily prepared by
dipping linen rags in their refpetive folutions, and then
-drying, and burning them to afhes, whereby a dry and fine
metalline powder is procured.

:CoLoUR, in Heraldry, the heraldic colours are rine, and
were anciently ezprefled by the word tin@ure, viz. or, ar-
_gent, azure, gules, fable, vert, purpure, tenney, and fan-
guine, and alfo by precious ftones and planets ; the armorial
.colours are blazoned in different terms, according to the
rank and dignity of theperfon whofe arms are defcribed, as
follows : i

) For Cemmon-| For Peers by |ForEmperors, Kings,
Colours. ers by Precious and Princes, by
Tin&ures. Stones, Planets.

Yellow, Or, Topaz, Sol.
White, Argent, Pearl, "Luna.
Blue, Azure, Sapphire, | Jupiter.
Red, | Gules, Ruby, Mars.
Black, Sable, Diamond, | Saturn.
.Green, Vert, Emerald, { Venus.
Purple, Purpure, | Amethyft,| Mercury.
Orange, Tenney, { Jacinth, Dragon’s nead.
Dark red, { Sanguine, | Sardonix, | Dragon’s tail.

) - For a fuller account of cach, fee umnder the refpetive
heads.

’ Or, and-argent are metals, and it is an invariable rule in

Aeraldry not to put colour upon colour, or metai on metal ;

that is if the field be of a eoloor, the charge or bearing
mult be of a metal,



