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ELEMENTS

OF THE

ART or DYEING,

et e
PART THE SECOND
OF THE PROCESSES-OF ART,

et
SECTION L
Of Black.

CHAPTER 1.
Of the Proceffes for dyeing Dlack.

E know but very few fubftances capa~’

ble of affording by themfelves a perma-

nent black, and thefe have been tricd only on
linen and cotton. The juice of the calliew-
nut, or anacardium of India, communicates a
black colour, that will not wath out, and even
Vou. II. B refifts
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refifts boiling with foap or alkalis. It is ufed
for marking linen. The anacardium occidentale
affords likewife a durable dye, but it is merely
of a brownifh colour.

The juice of the toxicodendron produces nearly
the famc effe@t. That of the ftalks of the hop-
plant gives a very durable brownifh red colour.
The juice of the floe affords a pale tint of a
brownifh hue, which becomes decper after
having becen repeatedly wathed with foap, and
aftcrwards wetted with a f{olution of alkali,
On boiling floes, their juice becomes red, and
the red tinge, which in that flate it imparts
to linen, is converted by wafthing with foap
into a blucifh colour of fomc durability 2,

According to Linnzus ¥, the juice of the ber-
ries of the afZea fpicata or criffopboriana affords
a black ink with alum; and that of the berries
of the smpetrum procumtbens, or erica baccifera
nigra, a black colour inclining to purple when
alum is mixed with it.

In the Brafils thcre grows a tree called by
botanilts pomifera indica iinéforia, or genipa
americana, the berries and leaves of which
afflord a blue black that refifts the a&ion of
{foap.

s Lewis’s Philofophical Commr rce of Arts, vol. ii.
b Amenitates academica,

The
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- The methods of obtaining a black colour
which I have juft recounted, cannot be em-
ployed in dycing, becaufe the {ubltances from
which it is procured arc not to be gathered
in fufficient quantity to {upply the demands
of the art, and the black which they afférd
is by no mcans comparable to that formed in
the common procefles of the dyc-houfe. All
black colours, therefore, are the effcéls of com-
bination. To produce them, the black par-
ticles formed by the union of the aftringent
principle with the oxyd of iron keld in folu-
nion by an acid, are fixed on the ftuff.

What 1 have already faid on the aftringent
property, and the manner in which aflringents
atl on the oxyd of iron, and combine with
it, to form black particles, in the {iith chapter
of the firlt {cétion of the former volume may
be referred to: but it 1s to be obferved, that
when the particles are precipitated from the
mixture of an aftringent and a {ohition of iron,
they have only a biue colour; if they be then
left expofed to the air, and moiftened with wa-*
ter, their colour grows deeper, but (till the
blue is diftinguifhable in it. The ftuft itfelf
then contributes to increafe the intenfity of the
black, whether 1t be, that in this {tate of com-
bination, it undergoes a flight combuftion, or

B 2 that
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that the colouring particles undergo a further
degree of combuftion from prefenting a larger
furface to the air: for without the a&tion of
the air a fine black cannot be obtained, on
which account, the operations about to be de-
{cribed are performed at different intervals,
during which the ftuff is taken out of the bath,
that it may be expoled to the air. I have afcer-
tained, that black ftuffs placed in countaft with
pure air diminifh its volume, and of courle ab-
forb a certain quantity of it.

According to the procefs defcribed by Hel-
lot, woollen cloth to be dyed black, ought to
have received the deepelt blue tint, or mazarin
blue, to have been waflhed in the river as
foon as taken out of the vat, and afterwards
cleanfed at the fulling-mill.

For a hundred pounds of {tuff, ten pounds
of logwood, and ten pounds of aleppo galls
powdered, are put into a bag, and boiled for
twelve hours in a mddle fized copper, with
a fufhicient quantity of water.  One third of
<his bath is put into another copper with two
pounds of verdegris, and into this the ftufl
is puy, {ftirring it continually for two hours,
oblerving to keep the bath very hot without

¢ L’art de 1a "1 cinture en Laine, &c.

letting
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‘letting it boil.  The ftuff is then taken out,
and a portion of the bath equal to the tormer,
is put into the copper with cight pounds of
vitriol or fulphat of iron. ‘T'he fire is now to
be diminifhed, and the bath f{uflered to cool
for half an hour, whilll the vitriol diffolves;
when the fluff is again put in, moved about
well for an hour, and then taken out to air.
Laftly, the remainder of the bath is added,
taking care, that the bag be well prefled out.
Fifteen or twenty pounds of {fumach are now
put in, and the bath is made to give one boil,
which is immediately ftopped with a little cold
water: two pounds more of fulphat of iron
are added, and the ftuff’ is kept another hour.
The ftuft is now wafhed, aired, and again put
into the copper, conftanty ftirring it for an
hour: it is then carried to the river, well
wafhed, and fulled. When the water comes
off clear, another bath is prepared with weld,
which is made to boil for a momeny, and after
being cooled, the ftuff is pafled through it, to
foften it, and render the black more firm. In
this manner a very beautiful black is obtained,
without making the ftuff too harfh.

In general more fimple procefles are em-
ployed. Thus blue cloth is merely boiled in
a bath of galls for two hours; it is then kept

B3 . tWO
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two hours in the bath of logwood and fulphat
of iron, without boiling ; and afterwards wathed
and fulled.

Mr. Hellot has found the following method
anfwer. For fiftcen ells of deep blue cloth,
a bath is to be made with a pound and half of
yellow wood, five pounds of logwood, and ten
pounds of fumach. After having boiled the
cloth in this {or three hours, it is taken out,
ten pounds of {ulphat of iron are put into the
copper, and the cloth is kept in it two hours
longer: it is then aired, put into the bath again
for another hour, and aftcrwards wathed and
fulled.  This black is lefs velvety than that
of the procefs firlt dcleribed. The fame gen-
tleman has found by cxperience, that the mad-
dering prefcribed by the ancient regulation
tends only to give a reddifh calt to the black,
which is much more beautiful and velvety with-
out madder.

Black may be dyed without a blue ground,
and' this is done for ftuffs of low price. In this
‘calc a roct colour ground is firft given them, that
is, they are dyed fawn colour with green walnut-
peels, or the root of the walnut-tree; they are
then blackened as dircéted above, or in fome
other manner; for it is obvious, that black may
be obtained by various procefles. '

Logwood
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Logwood increafes the beauty of the black
dye; but the quantity of galls may be dimi-
nifhed by increafing that of the fumach, which
indeed may be ufed altogether inftead of them,
as is done in fome cminent manufattorics.

The proportions moft generally adopted-by
the cnglifh dyers are, according to Lewis, for
a hundred pounds of woollen cloth, dyed firft
a dcep blue, about five pounds of fulphat of
iron, five pounds of galls, and thirty of
logwood. They begin with galling the cloth,
and then pafs it through the decoétion of log-
wood, to which the fulphat of iron has been
added.

When the cloth is completely dyed, it is
wafhed in a river, and fulled till the water
comes off clear and colourlefs. Some recom-
mend fine cloths to be fulled with foap-fuds:
but this operation requires an experienced
workman, to cleanfe the cloth perfeétly of the
foap. Many advife, to give the cloth a dip
in a bath of weld, when it comes from the
fulling-mill, which they fay foftens it, and at
the famc time fixes the black. Lewis fays,
that the weld bath is totally ufelefs when the
cloth has been treated with foap-fuds, though
in other cafes it may be of advantage : he does
not, however, afcribe its effeéls to any quality

B Cof
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of the weld, but to the alkali with which the
dyers commonly prepare its decotion. Yet
the weld itfelf may act by diffolving the black
particles which are not fixed in the cloth by
its attraftion for them.

‘It 1s faid in the Stockholm Tranfaftions for
1753, that wwa urfi, gathered in autumm, and
carefully dried fo that the leaves may rcmain
green, may be employed inftead of galls. The
method there direéicd is to boil a hundred
pounds of wool, with fixteen of fulphat of iron
and cight of tartar, for two hours. The next
day the cloth is to be rinfed as alter aluming.
A hundred and fifty pounds of uva urfi are
then to be boiled in water for two hours, and
after being taken out, a little madder is to be
added to the liquor, at the fame time putting
in the cloth, which is to remain there an hour
and half, or an hour and three quarters, after
which it is to be rinfed in water. lewis ob-
ferves, that this procefs gives a pretty good
black to blue cloth, but to white only a deep
-brown, and that the¢ madder and tartar arc
ufelefs.  The uva urfi precipitates the fulphat
of iron in large black grains, which diffufc
themfelves through the water.

In dycing filk black, diffcrent operations are
ta be diftinguifhed : boiling the filk, galling it,

the
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the preparation of the bath, the opcration of
dycing, and foftening the black.

Silk, as has becn obferved in the preceding
volume, contains naturally a fubftance called
its gum, which gives it that fliffnefs and clafti-
city oblerved in its natural ftate. This fub-
ftance docs not increafe the ftrength of the filk,
which is then called raw; on the contrary, it
renders it more liable to wear out from the
fiffnefs 1t imparts to 1t and though raw filk
takes a black colour with more facility, than
filk which has been fcoured or divefted of its
gum, that black is much lefs perfeet with refpeét
to intenfity, and refifts the reaflives calcu-
lated to diflolve the colouring matter much lefs
powerfully.

To cleanfe filk intended to be dved black,
it 1s commonly boiled four or five hours, with
a fifth of its weight of white {oap, alier which
it is beetled, and carefully wathed.

For galling the filk, ncarly thice fourths of
its weight of galls arc boiled for three or four
hours: but as aleppo galls are dear, a greater
or lefs portion of white galls, or even of an
inferior kind called berry or apple galls, is
mixcd with them.  The proportion commonly
ufed at Paris is wwo parts of aleppo galls to
eight or ten of berry galls.  After the boiling,

3 e
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the liquor is left at reft about two hours, that
the galls may fubfidc: the filk is put into the
bath, and left there from twelve to thirty-fix
hours: it is then taken out, and wafthed in the
rver.

- Silk being capable of combining with more
or lefs of the aftringent principle, whence its
weight reccives a confiderable augmentation,
not from the weight of the aftringent principle
alone, but alfo from that of the colouring mat-
ter, which fixes in it in proportion to the quan-
ity of the aftringent princip'e combined with
it, the procefles for dyein¢ it are varied, ac-
cording as the operator i. defirous of render-
ing the filk morc or lefs weighty. This re-
quircs fome cxplanation.

Silks are fold in two different ways; by
weight, and by meafure. This formerly diftin-
guifhed the filk trade of Lyons from that of
Tours; filks being fold at the former place
by meafure, at the latter by weight. It was
the. intereft, therefore, of the manufaflurer of
. Tours to increcale the weight, and of the manu-
faGturer of Lyons to be {paring of his ingre-
dients. Hence the diftin¢tion of light black
and hcavy black. At prefent both methods of
dycing are followed at Lyons, as filks are fold

there in both ways. .
A pound
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" A pound of filk lofes nearly onc fourth of
its weight in the boiling (cuite) when com-
plete; and it recovers in the light black, and
the galling which prccedes it, an ounce ard
half, or two ounces; fo that the original pound
is reduced to about fourteen ounces: but ‘in
the hcavy black this fame pound is increaled
in weight to twenty or twenty-two ounces, or
even more, fo that the buyer, deceived by the
low price at which it is offered him, pays in
cvery pound for feveral ounces of a fubftance
which is not merely ufclefls, but is cven in-
jurious to the beauty of the colour and the
ftrength of the ftuff. The dyers of Tours,
who dcal with that honefty which renders trade
honourable, and is the chief fupport of credit,
raife the original pound to fiftcen or fixtcen
ounces only. The black which is greatly over-
charged, is ftyled englifh black, as it is pre-
tended to have come from England. As the
black which is much over-charged is never of
a fine colour, it is generally employed for the
woof, and covered with a warp of a finc black.

The difference of the procefs for obtaining
heavy black confifts in leaving the filk a longer
time in the gall-liquor, in repeating the galling,
and dipping the filk in the dyc a greater num-
ber of ‘times, leaving it in this allo a confider-

able
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able while. The firft galling is commonly
performed with gails which had becn already
ufed, frefh ones being taken for the fecond.
But this method would be infufficient to give
fo great a furcharge as we find in the englith
black. For this, the filk is galled raw, and
afterwards rendered fupple by wringing with
the pin.

Silk-dyers preferve a vat for the black, and
its compofition, greatly overcharged, varies in
different dye-houles. Thefe vats have com-
monly been fet for many years, and when the
black dye is cxhaufted, it is renewed by what
is called a brevet. When the grounds which
accumulate in them become too confiderable
in quantity they are taken out, {o that after a
timc nothing recmains ot feveral of the ingre-
dients which compofed the original bath, but
which are not ufed in the brevet. The de-
fcription of a bath and brevet of this kind may
be feen in Macquer . In this proccfs there
are {eeds of fenugreck, flcawort, cummin, co-
locynth, buckthorn berrics, agaric, nitre, am-
moniacal muriat, fal gem, litharge, antimony,
lead ore, orpiment, corrofive muriat of mcr-
cury, &c. Macquer confeffes, that many of

4 Art de la Teinture en Soie,

thefe
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thele ingredients are ufelels; in fa&, feveral
of them are no longer employed: but .the
compofitions of every country, and indeed of
cvery dye-houle, differ.

Iron filings are generally added to the dye
bath ; but fome dyers, particularly at Tours,
ufe in its ftead the powder found in the troughs
of cutlers grindftones <. The aétion of this
powder depends probably on the particles of
iron it contains, which are in a {tate of ex-
treme divifion.

Whillt the filk is preparing for dyeing the
bath is heated, taking care to ftir it occationlly,
that the grounds which fall to the botom may
not acquire too much heat. This bath ought
never to be heated fo far as to boil.  Gam and
folution of iron arc added in greater or lefs
proportions, according to the different pro-
cefles, and when it is judged that the gum 1s
diffolved, and the bath is near boiling, it is
left wo fetde for about an hour.  The filk 1s
then dipped into it, being, in general, frit
divided into three parts, each of which 15 put
into the bath fucceflively. Fach part is wrung
gently three times, and hung up to air after

¢ This is known among our workmen by the name of
S'ippes 'T.
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cach wringing. The purpofe ol this operation
is to fqueceze out the liquor with which the filk
is impregnated, and which is exhaufted, that it
may imbibe frcfh, and more efpecially to expofe
the filk to the aétion of the air, which renders
the black decper.

After each portion of the filk has had three
wringings, it is ncceflary to heat the bath
anew, putting in gum and fulphat of iron as
the firft time ; and the opcration performed in
the interval between two heatings, 1s called a
fire (un feu). The light black has only two
fires; but the heavy rcquires three, and for
this the ik 1s fuffered to remain in the bath
about twclve hours after the lafl fire.  Sixty
pounds of {ilk, termed a copper, are commonly
dved at onc operation. If only half that
quantiiy be dyed, one fire is fufficient for the
Light black.

When the operation of dyeing is finifhed,
fomc cold water is put into a back, and in
this the itk is rinfed (difbrodé) by turning or
fliak ing over.

Siik, when taken out of the black dye is
extremely harfh.  The operation by which 1t |
is deprived of this quality is ftyled /fofZening.
For this purpofe a folution of four or five

pounds of foap to every hundred pounds of
filk,
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filk, is poured through a cloth into a large
veflel of water: being well mixed, the filk is
put in and left about a quarter of an hour,
after which it is wrung out and dried.

To dye raw filk, it is galled cold in the gall
bath which has already been ufed for fcouring
filk.  Silk with the natural yellow hue is pre-
ferred for this purpofe. It muft be remarked,
that if you would preferve a part of the gum
of the filk, and afterwards foften it, the galling
fhould be performed in a warm bath as ufual :
but here, where it is intended to preferve the
whole of the gum, and the clafticity which it
communicates to the filk, the galling is per-
formed cold. 1If the gall liquor be weak, the
filk is left in it for feveral days.

The filk thus prepared and wafhed, readily
takes the black dye, and the rinfings, to which
fulphat of iron may bc added, fuflices to com-
municate it. This dycing is performed cold ;
but it requires more or lefs time according to
the ftrength of the rinfings. Sometimes three
or four days arc neceflary ; after which it is -
wafhed, giving it onc or two beetlings, and is
dried without wringing, that it may not be
foftened.

Raw filk may be dyed more fpeedily by turning
or fhaking it over in the cold bath after galling,

and »

Uttarpara, K:ﬁ;':é}h{.}a bPubi,, E!:.(.-r"y
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and airing it, repeating thefe opcrations 4 few
times ; after which it is to be wathed and dried
as above.

Macquer defcribes a more fimple procefls
for the black, with which they dye velvet at
Genoa, and he fays, that this procels rendered
even f{till more fimple has fucceeded com-
pletely at Tours. It is as follows.

For a hundred pounds of filk, twenty
pounds of aleppo galls in powder are to be
boiled an hour in a fufficient quantity of water.
The bath is then left to fettle till all the galls
have fallen to the bottom, when they arc taken
out, and two pounds and a half of englifh vi-
triol, twelve pounds of iron filings, and twenty
pounds of gum colletted from the trees of the
country, arc put into a copper cullender with
two handles, and immerfed in the bath. The
cullender- is fupported by fticks, fo as not to
touch the bottom, and an hour is allowed for
diffolving the gum, which is occafionally ftir-
red. If at the end of the hour any gum
remain in the cullender, it is a proof, that the
bath which contains two hogthecads (deux muids)
has acquired as much as is neceffary : if] on’
the contrary, all the gum be diffolved, three
or four pounds more may be added. The
cullender is flill left in the copper, taking it

out
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out only whilft dyeing, and putting it in again,
as foon as that operation is over. The copper
muft be kept hot the whole time, but without
boiling. . The filk is galled with onc third of
aleppo galls, leaving it in the liquer {ix hours
the firft time, and twelve hours the fecond.
The reft of the procefs is condutted in the
common way.

Lewis fays, *that he has tried this procefs
in the {mall way, and by adding more and
more f{ulphat of iron, and repeating the im-
merfions of the filk 2 great number of times,
he has at length obtained a finc black.

In faét, the fulphat of iron appears to be
in too {mall proportion in the procefs defcribed
by Macquer, and inconveniences were no
doubt found to attend it, as it 1s no longer
followed at Tours. Lewis thinks that the gum
1s ufelefs, and that it -is all carried off in wafh-
ing the filk : but it is probabic, that if he had
continued to dye in the fane bath, he would
have found it coutribute to keep it up. The
quantity above direéted appears, however, to*
be exceflive. If the quantity of gum be
leflened, it would be particularly ufeful to add
the fulphat of iron in feparate portions after
cach firc.

-

Vour. 1l C Lewis
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Lewis remarks alfo, that though white fitk
may be dyed a good black, without ufing cither
logwood or verdegris, the addition of thofe
two ingredients contributes greatly to improve
the colour m filk as well as in wool.

*The quantity of galls ufed in dyeing filk
black renders it very expenfive, as their price
has becn confiderably raifed. It is of confe-
quence therefore, to find fome method of
leflening their quantity. The following pro-
cefs is taken from a memoir of Mr. Anglés,
who was a competitor for the prize propofed
in 1776 by the academy of Lyons, of which
this was the objcét.

" Siltk carefully boiled (cuite) and wathed in
the river, is to be immerfed in a ftrong decoc-
tion of green walnut peels, and left in it till
the colour of the bath is exhaufted. It is then
taken out, {lightly rung with the pin, dried,
and wafhed in the river. The decoétion of
walnut peels is made by boiling a full quarter
of-an hour, when it is taken from the fire,
and fuffercd to fubfide before dipping the filk,
which has becn previoufly immerfed in warm
water. A blue ground is next given by mcans
of logwood and verdegris. For every pound
of filk, an ounce of verdegris is diffolved in
cold water, the filk is left in this folution two
: hours,
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hours, it is then dipped in a ftrong decoftion
of logwood, wrung out {lightly, and dried
before it is wafhed at the river. For light
blacks, galling may be altogether omitted ;
but to obtain a heavy black, half a pound
of galls muft be ufed for every pound of
filk. .

To prepare the bath, two pounds of galls
and three of fumach are macerated in twenty-
five gallons of water over a flow fire, for
twelve hours. After ftraining, three pounds
of fulphat of iron and as much gum drabic
are diffolved in it. In this folution the filk
is dipped at two different times, leaving it in
two hours each time, taking care to air it after
the firft dipping, and to dry it before giving
the fecond fire, when it is to be again aired
and dried: it is then beetled twice at the
river ; after which a third fire is given it, in
the famec manner as beforc, except that it is
left in the bath four or five hours, When
drained and dried, it is again beetled twice at
the river. Carc muft be taken, that the heat,
during the operation do not exceed the. mean
term between freezing and boiling water, or
forty degrees of Reaumur’s thermometer (122

degrees Farhenheit) ; and before the laft two
C 2 fires,
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fires, half a pound of fulphat of iron and a5
much gum arabic muft be added.

For removing the harfhnefs filk acquires
from the black dye, Mr. Anglés prefers the
decottion of weld to the folution of foap.

‘Mr. Anglés fays, that if filk be dyed blue
with indigo previous to its being dipped for
black, it will take only a mealy black, but
that a velvety black will be obtained if it be
prepared with logwood and verdegris. He
fays alfo, that green walnut peels foften the
filk. Though a fine black may be procured
from green walnut peels, and the bath above
dcfcribed, he notwithftanding adds logwood
and verdegris, that he may not be obliged to
ufe a large quantity of fulphat of iron, which
weakens the filk too much. Laftly, he thinks,
that galls ferve only to give the filk weight,
and that fumach is fufficient for the dye.

Linen and cotton do not eafily take a black
of any intenfity that will refift foap, fo that to
dye them black, particular proceffes arc ne-
' ceﬂ'ary, and hitherto few dyes have becn found
to give fatisfaltion.

For dycing cotton and linen black, a folu-
tion of iron is ufed which is kept in a cafk,
called the 2/ack cafk. This folution is prepa-
red’with vinegar or fmall beer, or {mall wine

made
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made from the grapes after they have been
prefled by adding water to them, which is
fourcd with rye meal, or fome other ingredient,
in order to procure an acid liquid at a low
price.  Pieces of old iron are thrown into
this liquor, which is left to ftand till wanted,
but never ufed in lefs than fi# weeks or two
months. To this bath aftringents are frequently
added, particularly the decottion of alder bark,
which of itfelf has the property of diffolving a
confiderable portion of oxyd of iron.

Mr. le Pileur d’Apligny defcribes f the me-
thod followed at Rouen, for dyeing linen and
cotton threads. They are firft dyed fky blue
in the vat, then wrung out and dried. They
arc next galled, ufing four ounces of galls
to every pound of thread, and leaving them
twenty-four hours in the gall liquor, after which
they are wrung out and dried again.

About five quarts of the liquor of the black
cafk for every pound, are then poured into a
tub, in which the thread is worked with-the
hand pound by pound about a quarter of an*
hour, when it is wrung out and aired. This
operation is repeated twice, adding each time
a frefh quantity of the black bath, which ought

f L’Artgde la Teinture des Fils & Etoffes de Coton.
C 3 tQe
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to be carefully fcummed. After this it is agafn
aired, wrung out, wafhed at the river to cleanfc
it well, and dried. ~

When this thread is to be dyed, a pound of
alder bark for every pound of thread is boiled
for an hour m a fuflicient quantity of water.
About half the bath that ferved for the galling,
and balf as much fumach as alder bark are
then added, and the whole boiled together for
two hours, and then ftrained through a fieve.
When the liquor is cold the thread is put into
it on the fticks, and worked pound by pound,
airing it from time to iime : it is then let down
into the bath again, left in it twenty-four
hours, wrung out, and dried.

To foften this thread when it is dry, it is
cuftomary to foak and work it in the remains
of a weld bath that has been ufed for other
colours, addinug to it a little logwood. From
this it is taken out and wrung, and inftantly
put into a tub of warm water, into which bas
been poured an ounce of olive oil for every
pound of thread. Laﬁly, it is wrung out and
dried.

For printing cottons black, a folution of.iron
in acetous acid is ufed, and the ftuff is dipped
in the madder bath. Mr. le Pileur d’Apllgny
defcribes a procefs in which ‘he employs mad-

der
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der alfo, for giving linen and cotton thread a
black colour, which he fpcaks of as very fine
and durable.

The thread is firt to be {coured as ufual,
galled, then alumed, and afterwards dipped in
the weld bath. When taken out of this bath,
it is to be dyed in a decoétion of logwood, to
which a quarter of a pound of fulphat of
copper has been added for cvery pound of
thrcad. After this, it is to be wafhed in the
river, and wrung feveral times, but not too
hard. Finally, it is dyed in a madder bath, in
the proportion of half a pound to caeh pound
of thread. That the black may not be liable
to be difcharged, the thread muft be dipped in
a bath of foap-fuds.

The mcthod followed at Manchefter is thu
defcribed by Mr. Wilfon 8. A galling is made
with galls or fumach, after which the ftuff
is dyed with the liquor of the batly confifting
of a folution of iron in vegetable acid, fre-
quently compofed of alder bark and iron, and
then dipped in a decofion of logwood with a
little verdegris. This procefs is repeated till
a deep black is obtained. It is neceffary to
wafth and dry after each operation.

8 An effay on light and colours, and what the colouring
matters are, that dye cotton and linen,

C 4 Mr.
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Mr. Guhliche defcribes a folution of iron,
on which he beftows great encomiums*. He
direcis a pound of rice to be boiled in twelve
or fificen quarts (mefures) of water, till it is
wholly diflolved ; into this folution is to be
thrown as much old iron 'made red hot, as will
come half way up to the furface of the liquor.
This is to be done in a vat expofed under
cover to the air and light at leaft a week.
An equal quantity of red hot iron is thrown
into as much warm vinegat as there was folu-
tion of rice, in another veffel, and in like
manner expofed to the air and light. After
fome days the contents of the two veflels are
to be mixed togcther, and this mixture is to
be left a weck expofed to the open air. The
liquor is then to be decanted, and kept in a
clofe veflel for ule. -

The author fays, that for dyeing linen and
cotton, noghing more is ncceflary than to leave
them in this liquor, till they have acquired a
fufficicant black, which will not require above
twenty-four hours at moft : that if the liquor
do not contain enough of ferruginous pariicles,
the ituff, after being taken out, muft be put
into a freth portion of liquor: that, though

b Vollftindiges Farbe und Blaichbuch, &e, band. ii.
3 it
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it appear only of a blackifh gray, it produces
the fineft and moft permanent black : and that
it may be advantageoufly fubftituted inftead of
fulphat of iron for filk and wool, which only
require to be dipped in a decoction of logwood
when taken out of the bath, to give them &
beautiful black.

The numerous experiments of Mr. Beunie
have led to the refults which I ain about to lay
before the reader, beginning with the prepa-
rations ufed by him in the two procefles which
he delcribes.

1. Newutralized Alum.

Diflolve ten pounds of powdcred alum in
fourtecn gallons of well-water: diffolve alfo
ten ounces of pot-ath in ten quarts of well-
water : let the latter folution ftand fome time
to fettle, and when it is clear, pour it into the
former, flirring it conftantly. '

2. Liguor of Brafil-Wood.

Boil twenty-five pounds of brafil-wood in
fifty quarts of well-water for one hour: ftrain
the decoétion through a fieve, or linen cloth:
put fifty quarts morc of well-water to the refi-
duum, and boil it again : ftrain this liquor, and

put it into a cafk with the formcr.
' 3. Iufufion
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8. Infufion of Galls.

Infufe four pounds of galls grofsly powdered
in fifty quarts of warm water. Morc galls
might be ufed, which would render the liquor
better.

4. Solution of Iron.

Pat into a calk fifty gallons of good vinc-
gar, fifteen pounds of iron filings, twenty-five
pounds of old iron, and thrce pounds of com-
mon falt: draw off the vincgar occafionally,
and pour it into the cafk again. This folution
will be fit for ufc in a month, but the older
it is, the better.

5. Another Liguor of Galls.

Boil a hundred pounds of oak faw-duft, or
fmall chips of oak, not lixiviated, in a hundred
gallons of well-water, for two hours : prefs out
the liquor and boil in it ten pounds of galls,
and twenty-five pounds of logwood: firain
and kcep for ufe. This bath is the better
for kecping.

Procefs for fine Goods.

Give your ftuff an indigo ground, as decp
pofiible in the warm vat; then dip into
) No.
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No. 1, wringing it a little, that the alum may
penetrate it, and dry it in the fhade. After
this, foak it two hours, and rinfe it well.
When it is half dry, boil it half an hour in
No. 2, adding a quarter of an ounce of ver-
degris, rinfe it, and wring it well. It will now
be a dcep purple. When it is dry, foak it an
hour in No. g, taking care not to let it boil :
take it out, and in a few hours put it again into
No. 3, and afterwards into No. 4. Dry it, and
then rinfe it (ill the water comes off clear.

Procefs for low-priced Goods.

Dip your thread or cotton in No. 1, as
above ; then boil it in No. 2, with fome ver-
degris; dip it next in No. 5, and laftly in
No. 4, oblerving the direflions given above.

It is uleful on many occafions to give linen
a print capable of refifting the aftion of foap
or ley, to ferve as a mark. Of all the me-
thods that have been tricd, that ufed in England
appcears to be the moft effe€tual. A folution of
filver is diluted with diftilled water : in this a’
little gum is diffolved : the end of the cloth on
which the mark is to be imprefled, is impreg-
nated with a folution of ifinglals, and on this
the gummy folution of filver is applied. This
mark foon grows black.

CHAP
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C H A P II.
Qbfervations on the Proceffes for Dyeing Black.

T appears, from the preceding defcriptions

of the procefles, that expericnce has taught,
that they fhould vary according to the nature
of the ftuffs to be dyed. T fhall now endea-
vour to alcertain the circumflances which muft
occafion a variation in the procefles, by re-
curring to the theory laid down in the chapter
on aftringents, and fome obfervations inferted
in this fe@ion.

The dycing of wool is the moft eafy; wool
having a greater attrattion for the black par-
ticles than filk or cotton : yet particular atten-
tion is ncceffary to obtain a deep black, which
may be permanent, and poffefled of the luftre
peculiar to that colour.

All aftringents are capable of ftriking a black
-on wool: but the black ftruck with oak bark
is not fo durable as that ftruck with galls,
“though it is equally deep, if a fufficient quan-
tity of the bark be employed.

Aftringents differ from one another chiefly

by the permanency of the black they produce,
and
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and the quantity of the aftringent principle they
contain. To produce an cqual intenfity of
colour, the quantity ufed ought to be in pro-
portion to the quantity of their aftringent prin-
ciple. Logwood will not of itfelf ftrike a
deep and lafting black, but in conjwiflion with
galls, or fumach, it adds lufire to the colour.
Of all the afiringents we know, fumach ap-
proaches nearcft to galls, with regard to the
quality of the black it gives; and it appears
to be even cqual to them in that refpeét, but
it docs not contain fo large a proportion of the
aftringent principlec.

The proper quantity of vitriol or f{ulphat of
iron, feems to be that which anfwers to the
quantity of the aftringent principle, fo that
the whole of the iron be precipitated by the
aftringent, and the whcle of the aftringent
taken up by its combination with the iron:
but as it is impraéticable to hit this point with
precifion, it is better, that the fulphat of iron
fhould be predominant, becaufc the aftringent
principle when it is fuperabundant, oppofes the
precipitation of the black colouring particles,
and even pofleflfes the property of diffolving
them.

This property of the aftringent principle is
fo attive, that if a pattern of black cloth be

boiled,
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boiled with galls, it will be reduced to a gray
and it has been feen, in the chapter on aftrin-
gents, that the firft black particles formed on
mixing a f{olution of fulphat of iron with an
infufion of galls were rediffolved by the latter.
This ferves to explain an obfervation of Lewis,
that if cloth be repeatedly dipped in the colour-
ing bath after it has taken a good black, in-
ftead of the colour being heightened, it will be
weakened, and become brownifh, and that too
great a quantity of ingredients will producc the
fame cffe€l; but in this the difengaged fulphuric
acid concurs, as will be thewn.

Hence it follows, that when fumach is ufed
inftead of galls the proportion muft be in-
creafed, without increafing that of the fulphat
of iron, taking into the calculation the log-
wood that is ufed with it.

To obtain a figm black, it is of advantage to
give the cloth a bluc ground, as then a lefs
quantity of the ingredients will be required to
produce a dcep tint, and confequently there
will be lefs vitriol decompofed by the afirin-
gent particles. Now by this decompofition
the fulphuric acid is difengaged; and if it
happen to be concentrated to a certain degree,
it afls upon the ftuff, diminifhes its fofinefs,
end weakens it. It may even rediffolve the

black
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black particles which were fixed in it, or
rather prevent them from fixing in fufficient
quantity. .

A ground of any other dark colour may be
given, particularly fawn colour, but then the
black will not be {o fine. .

In dycing black, it is good to' ufe a little
verdegris; the oxyd of copper which it con-
tains in greater or lefs quantity, favouring the
precipitation ol the black particles by com-
bining with the fulphuric acid. Probably that
part of the verdegris which is in the flatc of
acetite of copper * is ferviceable in the fame
way, the oxyd of copper combining with the
fulphuric acid, whilft the acctous acid is dil-
engaged and affumes its place : but the acetous
acid does not aft upon the black particles.
It appcars from the experiments of Mr. Clegg,
that the place of verdegris ™Y be fupplied by
oxyd of copper precipitated from fulphat of
copper, or bluc vitriol; and no doubt any
other oxyd of copper would do cqually well.

The procefles cmployed for dyeing wool
would give only a rufty black to filk, as Lewis
has obferved. Let us examine the differences
which diftinguifh the procefles employed in
dveing filk. '

 See the chapter on Verdegris, part i.

Silk
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Silk is much lefs difpofed than wool to com-

-bine with the black colouring particles; and
its union with them is much weaker, for the
mineral acids, tartar, and alum, fcparate them
much more cafily from i’k than frem wool.
« On the other hand, filk is much more dif-
pofed to combine with the aftringent principle
than wool. I have found by cxperience, that
filk gains double the weight acquired by wool in
the famc galling. Some oblervations that I
have made on this fubjeft will not here be
mifplaced. Silk galed with whire galls ac-
quired more weight than Ltk galied with black:
but an equal weight of the latter produced
with fulpbat of iron one fifth more of black
precipitate, and filk treated with thele galls
gained in- the dye-bath or fas, an increafc of
weight that compenfated the deficiency of
weight in the galling. Silk trcated with a
quantity of fumach double that of the galls was
not fo much increafed in weight; but it ac-
quired a little more in the bath, fo that the
ultimate difference of weight was inconfider-
able.

It muft be remembered, that the aftringent
has fuch an attraftion for the black particles,
as in 2 certain degree to take them from the

wool with which they were combined. © Hence
it
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it-may be conceived how the aftringent com-
bined with a ftuff, conmunicates to it not only
the property of decompofing falts of iron to
{eize on their oxyd, but alfo of combining with
the black particles already formed.

Silk, then, which has little attraion for the
black particles, and much more for the aftrin-
gent, ought to be firft galled, which imparts
to it the property of combining with the black
partic’es. But though we may begin the dycing
ol wool alfo by galling, this preliminary opera-
tion may be confidered as at lcaft ufelefs, fince
the mixture of the aftringent with the fuiphat
of iron will give it at once a fine black.

The flight difpofition of the black particles
to fix on filk explains the compofition of the
bath emploved.  This compofition is by no
mecans uniform. I Lave compared feveral re-
ccipts, and have found them fo different, and
all of them fo complex, that I could make
choice of nonc: but it appcared to me, that
the end attained by them in different ways was
to make a bath, in which the black particles
very abundant and near together, fhould not
be retained by an acid, and fhould be held but
weakly by the liquor. Hence 1, the ufe of
litharge, verdegris, and iron filings put into
the bath: 2dly, the utility of gummy and muci-

Vor. IL. D laginous
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laginous fubftances, which ferve to prevent the
black colouring particles, that ought to remain
fufpended in the bath, from f{ubfiding: g3dly,
the advantages of an old bath, in which the
colouring particles are accumulated in large
quantity, and fecbly rctained: for it has been
feen, that the black particles formed by the
mixture of {ulphat of iron with an aftringent,
are not precipitated without difliculty, when
the liquor is not diluted with a great deal of
water.

This theory 1 have confirmed; and the fol-
lowing cxperiments have condutted me to a
very fimple procefs. It muft be remembered,
that operations in the fmall way require a larger
proportion of the ingredients.

I galled an ounce of filk with an ounce of
nut-galls, and made a bath with

Nut-galls.......... ceeeieeas one ounce,
Logwood........ ceeaas -..one ounce,
Gum.__..... e emeaann .two ounces,

.Sulphat of iron, or vitriol.__half an ounce,
Verdegris. .. .onc dram twenty-four grains®,

The filk being taken out and aired, was put
again into the bath twice, adding each time one
dram twenty-four grains of {ulphat of iron and

* For a comparifon of french with englifh weights fee end.

two
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two of verdegris : after this it was dipped in
weak foap-fuds. The black obtained by this
procefs, was imperfe, and inclining to violet.

I repeated the operation with a bath com-
pofed of the fame ingredients, but it was ex-
pofed to the air for twenty days before it was
ufed, and the verdegris was not put in tll the
inftant of going to dye. This time I had a
fine deep black.

I repeated thefe experiments {ubftituting {u-
mach inftead of galls; but I ufed doub'e the
quantity of fumach, both for the galling and
for the bath, without altering the quantities
of the other ingredients; and obtained an im-
perfeét black in the firft method, but in the fe-
cond, as fine a black as with the calls.

This bath differs from that commonly ufed
for hats, only in the proportions of the ingre-
dients ; and indeced the refiduum of the hatters
bath is employed with fuccels for dyeing filk
ftockings.

It appears to me beyond a doubt, that fu-
mach may be ufed inftead of galls for dyeing
filk and hats, with the fimple piecaution of
taking double the quantity of fumach: an im-
portant obje&t, particularly at prefent when
galls bear fo high a price.

D« To
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~ To explain in a faiisfaétory manner the dif-
ference of the procefles employed for linen and
cotton, to which, like filk, the black particies
adhere but weakiy, is far from caly - though
I have {ound by experience, that cotton {imply
galled acquired only a blackifh colour in the
procefs which gave me a fine blach with filk.
I fhall offer a few conjettures on this fubjeét.

I have remarked, that the folution of fulphat
of i1on forms a precipitate when left expoled
to the air, and that the iron in this cale ac-
quires a greaicr proportion of oxygen: but
the folution in acetous acid, or other vegetable
acids analogous to it, does not in fimilar cir-
cumftances foym a precipitate, but only aflumes
a deeper hue. Befides, thefe acids take up a
larger portion of iron than ihe fulphuric.

On the other hand, T have obferved, that
iron higbly oxydated has a great atrradtion for
linen and cotton, producing in them fpots not
cafily difcharged; and that in all the pro-
cefles, the folution is dircfted to be lelt a jong
time expofed to the air, and even rufty old iron
to be chofen.

Hence it appcars to me, that the iron which
is to enter into the compofition of the black
particles, ought to retain .nore oxygen to unite
with linen and cotton, than to unite with wool

or
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or filk: that a folution in vegetable acid, ex-
poled a long time to the air, poflefles this ad-
vantage : and that, befides, it leaves i the Ii-
quor that remains on dyeing, a weak acid, which
does not acl on the black particles.

This theory I fought to confirm by the fol-
lowing experiment. I diffolved iron in nitric
acid, precipitated it by fixed alkali, and cal-
cined it in a crucible. In this ftate it 1s known
to be f{carcely foluble in the fulphuric acid.
With this calx I faturated vinegar as com-
pletely as pollible, and dyed cotton, firft alumed
and afterwards galled, with the folution frefh
made.  After this firft dyeing, I galled and
dycd the cotton a fecond time; when it had
acquired as deep a black as the cotton to be
met with in commerce, only it was a little
harfh. A fimilar cexperiment made widh fu-
mach inftead of galls, ufing double the quan-
tity, was equally fucceisful.

It is diflicult to obtain a fine black on linen,
or cotton; but to come as ncar to it as may
be, it is proper to give a blue ground as decp
as poflible, becaufe then, a finall quantity of
colouring mnrter s fufficient to produce a
black, and perhaps the indigo itfclf contributes
to fix the black particles. For common blacks,
howevey, this would be too cxpenfive. The

D3 galling
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galling is preceded by aluming, becaufe the alu-
mine, which is thereby fixed, renders the gal-
ling more effeflual.  The place of galls, which
bear a confiderable price, is frequently fupplied
by oak bark, oak faw-duft, fumach, the cups
and hufks of acorns, or other common aftrin-
gents.

C H A P. III.
Of Gray.

THE fhades of black are grays, from the
deepefl to the lighteft.

Grays may be produced in two ways. In
the firft, a decottion is prepared from bruifed
galls, and the vitriol is diffolved feparately.
A bath is made proportionate to the quantity
of ftuff to be dyed of the lighteft fhade; and
when it is fo hot that the hand will juft bear
it, fome of the decottion of galls, and fome
of the folution of vitriol, are poured in. Into
this the wool or cloth is dipped. When it has
attained the fhade defired, it is taken out, and
morc of the decoétion, vith more of the {olu-
gion, is added to the fame bath. Into this more

cloth
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cloth is dipped, to give it a dceper fhade than
the preceding. In the fame manner the ope-
rator proceeds to the deepcft fhades, always
adding fome of each of the liquors: though
for black gray, and other deep fhades, it is
beft to give the cloth previoufly a blue ground
more or lefs deep.

The fecond method of producing gray,
which Hellot prefers to that T have juft de-
fcribed, becaufe in it the ftuff takes the decoc-
tion of galls more firmly, and there is a greater
certainty of putting no more {ulphat of iron
than is neceflary for the fhade required, con-
fifts in boiling for two hours the proper quantity
of galls, bruifed and enclofed in a thin linen
bag : in this bath the cloth is to be boiled for
an hour, bcing kept ftirving, after which it 1s
taken out : a little folution of vitriol is then
addcd to the fame bath, and the cloth that is
to have the lightelt fhade is dipped in it.
For the deeper fhades more {olution of iron
is added.

In cither of thefe methods we may begin
with the deepeft fhades, if we be not confined
to patterns which muft be fuited cxaétly. In
the latter cafe cach piecc of ftuft fhould be
left a longer or fhorter time, till it has acqunred
the intended fhade.

-D 4 It
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It is not poffible to determine the proportions
of the ingredients, the quantity of water, and
the time ncceflary for all thefe operations:
they muft be judged of by the eye. If the
bath be greatly loaded with colour, the wool
muft remain in it a lefs time : if, on the con-
trary, the bath begins to be exhaufted, a longer
time is required. If we find the ftuff not dark
enough, it muft be re-dipped a fecond, a third
time, &c. if it be too dark, it mufl be dipped
into another hot bath, into which has becn put
a fmall portion of decoétion of galls, or into
a bath of foap-fuds, or of alum. If in this
opcration we go beyond the mark, the colour
muft be darkcncd as before; but repeating
thefe operations is prejudicial to the ftuff, fo
that we fhould endeavour to catch the proper
fhade at once, by taking it out of the bath
from time to time.

Care muft be taken that the bath do not boil,
and that it be rather warm than too hot. In
whatever manner grays are dyed, they fhould
be immediately walhed in a large body of
water, and the darkeft fhould even be cleanfcd
with foap.

It is frequently required to give grays a timt
of another colour, as a nut, agate, or reddifh

cafl.
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caft. In this cafe, baving given a tint more
or lefs blue according to the objeét intended,
the ftuff is dipped in the remains of fome
cochineal liquor, that has ferved for dyeing
either {carlct or violet, adding to it galls, log-
wood, madder, &c. they are then browned
more or lels deep with folution of iron. For
the nut-gray, yellow wood and logwood are
added to the galls, and the ftuff is dyed from
white.

Silk takes all grays, except black gray,
without previous aluming.  The bath 1s com-
polcd of fultic, logwood, archil, and fulphat
of iron. Thele ingredicents are varied accord-
ing to the tint to be given.  Thus more archil
is cmployed for grays that are to have a reddifh
caft, more fuftic {for thofe that fhould incline
to a ruflet or green, and more logwood for
thofe that are to be of a darker gray. For
iron gray, logwood and folution of iron only
are uled.

Black gray rcquires aluming ; after which
the filkk is taken to the river, and then dip-
ped in the weld bath. A part of this bath
is thrown away, and its place fupplied with
logwood liquor. When the filk is impreg-
nated with this, a fuflicient quantity of folu-

tion of *iron is added, and as foon as it has
acquired
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acquired the proper thade, it is wafhed and
wrung.

If the gray happens to be darker than it
ouglt, the filk is dipped in a {o'ution of tar:ar,
and afterwards in warm water: and if by
thefc means the colour be weakened too much,
the filk is ag:in dipped in a bath of freth
dye.

" Linen and cotton have a blue ground given
them for black-gray, iren-gray, and flate-gray,
but for no other. All the fhades require a
galling proportionate to the gray to be pro-
duced. Gall-baths that had before {erved for
other purpofes are frequently ufed.

When the thread has been gailed, wrung,
and dried, it is dipped on the fticks ih a tub of
cold water, to which is added a proper quantity
of the bath from the black cafk, an'! of a
decolion of logwood. The thread is worked
in this pound by pound, wathed, and dried.

Mr. Pileur d’Apligny gives two other pro-
cefles for dycing gray, which according to him,
produce a more pcrmanent colour.

1. The thrcad is galled, dipped in a very
weak bath of the black cafk, and then mad-
dered.
< 2. The thread is dinped in a very hot folu-
tion of tartar, wrung gently, and dried. It is

then
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then dyed in a decoétion of logwood. After
this operation the thread appears black ; but,
on working it attentively in warm foap-fuds,
the furplus of the dye is difcharged, and it
remains of a pleafing and durable {late-gray.

SECTIQN
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SECTION I1.

Of Blue.

C H A P. 1.
Of Indigo.

I N DIG O is a blue colouring fubftance
extrafled from a genus of plants, known by
the name of indigsfere, and indigo.

At St. Domingo, and the ncighbouring co-
lonies, two fpecies of indigofera are diftinguifh-
ed : the true and the baftard. The firft is a
fomewhat bufhy fhrub, growing to the height
of two or three feet: its leaves are round,
pretty thick, fiall, and grecnifh: its flowers
refemble thofe of the pea, and are fuccecded
by long curved pods.

When the indigofera appears to be ripe, it is
cut, and carried to the vats, where it is to
undergo a fermentation, to which it is greatly
difpofed. If it be porfettly ripe when cut,

the indigo it affords is of a finer colour, but
2 much
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much lefs in quantity, than if it be not arrived
at a ftate of maturity : if it be over ripe, the
quantity is ftill lefs, and its quality is bad.

There are three vats placed one over another
at different heights, and near a relervoir of
water.  The firft is called the fecping wvat
(trempoire).  Into this the plant is put, after
having filled it with water to a certain height :
a brifk fermentation foon commences; and
much fcum is formed. Mr. Quatremere fays,
that the difengaged gas is inflammable.

When the indigo-maker finds the fermen-
tation fufficicntly advanced, and the colouring
particles beginning to unite, he draws off the
liguor into the fecond vat, called the Zeating
vat (batteric) in which the liquor is beaten
with inftruments contrived for that purpofe.
Mr. le Blond afferts, in the oblervations {ent
by him to the academy of fciences, that this
operation is intended to diffipate the carbonic
acid formed by the fcrmentation, which would
prevent the precipitation of the colouring par-
ticles: He fays, that the beating is not fuffi-
cient to procure the precipitation of all the
colouring particles, and that a method has
been tried in french Guiana, which, by pro-
ducing a much more copious precipitate, revi-
ved the hopes of the colourifts, who were

abandoning
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abandoning this manufaflure. This method
confifts in mixing with the liquor a quantity of
lime-water, which abforbs its carbonic acid:
but he thinks, that this fhould not be carried
beyond a certain proportion, and that an excefs
-of lime-water is prejudicial. This method is
not new: it is mentioned by father Labat.
Mr. Struve alfo has thought, that lime-water
would favour the precipitation of the indigo,
by feizing the carbonic acid which held it in
folution 2.

When it is judged from the blue colour,
that the liquor is fufficiently beaten, it is left
at reft about two hours, that the colouring
partictes may begin to feparate from the liquor,
which contains a yellow extrattive matter, and
it is then drawn off into a third vat, called the
JSettling vat (diablotin). The colouring parti-
cles arc left to feutle in this vat, the fupernatant
liquor of which is drawn off by two cocks
placed one above the other; after which the
colouring particles, then in a ftate of femi-
fluidity, are drawn off by a third cock into
a linen ftrainer in the fhape of a jelly-bag;
and when they are reduccd to the confiftence
of a pafte, they are turned out into {quare

» Bibliotheque medico-phyfique du Nord, tom. iii.

boxes,
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boxes, placed in the open air, under fheds
which fhelter them from the fun.

The indigo produccd in thefe operations
differs, not only according to the quality of
the plant vhich afforded it, but according to
the care employed in its preparation.  Its co--
louring part however, appears to be invariably
the {fame ; {o that the diffcrence of its quality is
entirely owing to the hetcrogeneous {ubftances
mixcd with it, and the degree of confiftence
which it acquired in dycing.

‘There is a light fort that comes from Guati-
mala, of a fine bluc colour, and called /ight
indigo, or flover indigo (indigo Here). It fwims
on water, whilit all the other kinds fink in
it.  This fort 1s the fneit and molt valuable.
There is a fort known by the name of coppery
indigo, becaufle its frface affumes a copper
colour when rubbed againit a hard body ; and
there are other forts much lefs pure, as that
which comes from Carolina.

In the experiments of Bergman®, one part
in nine of indigo was found to be foluble in
water by boiling.  This part appcared to
confift of mucilaginous, aftringent, and fapo-
naceous particles. “The aftringent particles are

* Chemical analyfis and examination of indigo.

precipitable
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precipitable by folutions of alum, of fulphat of
_iron, and of copper.

Mr. Quatremcre © alfo has feparated the
foluble parts by means of water. He aflerts,
that their quantity is greater in proportion as
the indigo is inferior in quality ; and that the
refiduum, afier this operation, is equal to the
finelt indigo : whence he propofes, to purily
indigo of inferior quality, by boiling it in a
bag, renewing the water all it will take no
morc colour.  Unquceftionably this operation
would be of advantage, as it would deprive
the indigo of the yellow matter capable of
altering its colour: ftill however, its quality
might diflcr, on account of the carthy particles
not foluble in water, which it is true, could
not aflect its colour, but would vary the pro-
portion of the colouring matter.

Powdcered indigo digefted in alcohol gave
a tintture at firft vellow, then red, and at laft
brown. By this operation feveral times re-
peated, it loft about a feventeenth of its weight.
From this tincture water feparated a brownifh
refinous {ubftance.

¢ Analyfe & examen. chym. de I'indigo, tel qu'il eft dans
le commerce pour I'ufage de la teinturc,

- Ether
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Ether afls on indigo nearly in the fame
manner as alcohol ; but oils, either fixed or
volatile, have little attion on it.

Bergman mixed one part of indigo finely
powdered, with eight parts of colourlefs ful-
phuric acid, fo concentrated, that its fpecific
gravity was to that of diftilled water, as 1goo
to 1000. The glafs veffel in which thelc were
mixcd was flightly ftopped. The acid attacked
the indigo readily, and excited grcat heat.
After twenty-four hours digeftion, the indigo
was diffolved, but the mixture was opake and
black : by the addition of water it was ren-
dercd clear, pafling fucceffively through the-
various fhades of blue, in proportion to the
quantity of water. At lcaft twenty pounds of
water arc required to render the fmalleft drop
of the folution imperceptible, in a cylindrical
glafs veflel of feven inches diameter.

If the fulphuric acid be diluted with water,
it attacks only the earthy principle mixed with
the indigo, and fome mucilaginous particles.

Several bottles in which a drop of this folu-
lion was mixed with liquors containing different
fubﬁances, as acids, alkalis, and ncutral falts,
were expofed for fome time to a temperature
of from fifteen degrees to twenty degrees (65
to 77 Farh). In fome the colour remaincd

Vour. I1. E unaltered ;,
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unaltered ; in others it becamc green, and was
deftroyed more or lefs readily. Bergmarn
accounted for the changes he obferved, by the
property fome {ubftances poffefls of taking
away phlogifton, and others of affording it :
but they may be happily explained by the at-
trattions of oxygen, which fome {ubftances
yield, or take away, or acquire from the
atmoiphere.

Fixed alkalis faturated with carbonic acid
feparate from the folution of indigo a very fine
blue powder, which is depofited very flowly.
Bergman diftinguifhes this blue powder by the
appellation of precipitated indige. It may be
obtained alfo by dropping the folution into
alcohol, or into faturated folutions of alum,
fulphat of foda, or other falts containing the
fulphuric acid, but the liquor remains always
in fome dcgree coloured.

Concentrated nitric acid attacks indigo with
fuch violence as to fct it on fire. If it be
diluted to a proper dcgree, it ats with lefs
vehemence, the colour of the indigo becomes
rufty, and the refiduum, which amounts only
to one third of the indigo employed, has the
appearance of umber. Fixed alkali precipitates
from the nitric acid which has aéted on the
indigo, a littlc oxyd of iron, mixed with barytes

and
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and calcareous earth: but if too much al-
kali be added, a part of the precipitate is
rediffolved, "and the colour of the liquor
becomes deeper than before.

Bergman fays, that thé nitrous acid which
has been pblogifiicated by indigo, and has at
the fame time taken up a portion of its muci-
lage, may be employed for dyeing wool or
filk of different fhades, of a very permanent
ycllow : but here that great chemift miftakes
for a particular effe&t, the aétion always exerted
by nitric acid on wool or filk, to which it gives
a yellow colour, more or lefs deep according
to its degree of concentration, and which he
has himfelf defcribed in his notes on Scheffer’s
effay on dyeing,

Mr. Hauflman has given a moré regular
feries of obfervations on the changes produced
in indigo by nitric acid, in an interefting differ-
tation ¢, inferted in the Journal de Phyfique
for March 1788. After all the indigo which
he had expofed to the aftion of that acid ap-
pcarcd to be deftroyed, he found in the veflel
a coagulum, which, being perfettly freed from
nitric acid by wathing, formed a brown vifcous
mafs, having all the appearance of a gummy

4 Sur I'indigo & fes diffolvants,

E a refinous
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refinous fubftance : it was foluble in alcohol,
which indigo is not, and was not foluble in
water, except in a large quantity, though more
fo in hot water than in cold : and it was very
bitter to the tafte. The water with which the
coagulum had been wathed, yielded on evapo-
ration fmall cryftals, which exhibited many
properties of the tartarous and oxalic acids,
but the nature of which our author did not
precilely alcertain.

Muriatic acid, digefted and even boiled on
indigo, takes up the earthy part, the iron, and
a little extraive matter, which colours it of a
yellowith brown, but has not the leaft aftion
on the blue colour. If the indigo be preci-
pitated from fulphuric acid, the muriatic acid
will reacily diffolve a ccrtain portion of it, and
form a decp blue liquor.

The other acids, as the tartarous, formic,
acetous, and phofphoric, a&t on indigo like
the muriatic : they diffolve precipitated indigo
very well. Sulphuric acid too much diluted
with water to diffolve indigo, and nitric acid
alfo when too weak to decompole it, diflolve
only the earthy part and the extrattive matter,
which are altogether foreign to the colouring
fubftance.

e
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The oxygenated muriatic acid fhews little
attion on indigo in fubftance, but deﬂroys its
colour when in a ftate of folution. I employed
the folution'in fulphuric acid to afcertain the
alterations it would inducc in it. With this I
mixed oxygenated muriatic acid, sill its blue
colour was entircly deftroyed : it was then of
a brown yellow. In this ftate I cvaporated it,
and a blackifh vifcous fubftance was gradually
depofited, which appeared to be of the fame
nature as that Mr. Hauflman obtained by means
of the nitric acid.

This effett of the oxygenated muriatic acid
on the folution of indigo in f{ulphuric acid,
affords a very accuraic method of determining
the goodnefs of indigo. All the colouring
particles contained in it are foluble in the {ful-
phuric acid, and form perfeétly fimilar folu-
tions, for there is no diffcrence between the
colouring particles. The relative quantities
therefore, of thefe particles contained in dif-
ferent fpecimens of indigo may be found, by
the proportions of oxygenated muriatic acid
required to deftroy the colouring particles
extrafted by fulphuric acid from equal weights.
In the fecond feflion of the firft part of this
work, I have mentioned the precautions ne-
ceflary ih making this experiment. -

k3 Pure
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Pure or cauftic fixed alkali diffolves fome
fubftances foreign to the colouring matter of
indigo, but ats little on the colouring matter
itfelf.  Cauftic volatile alkali or ammoniac,
afts nearly in the fame manner. Precipitated
indigo diffelves rcadily without heat, in alkalis,
fixed or volatile. If they be pure or cauftic,
the blue colour changes gradually to a green,
and is at length deitioyed: but if they be
combined with carbonic acid the colour is
not altercd. Lime-water has little a¢lion on
indigo itfelf, but it diffol.cs precipitated in-
digo. This folution changes its colour, which
is ultimatcly deftroyed, neady in the fame
manner as thofe in cauftic alkatis.

Indigo expofed to the altion of fire in an
open crucible, or under a muffle, Nimes, fwells,
grows red, and fometimes takes fire, emitting
a white flame. A hundred parts of indigo leave
thirty-three or thirty-four parts of athes.

Thefe afhes aflord no fixed alkali when
lixiviated with diftilled water. Munatic acid
diffolves the greater part of them with a flight
effervelcence : the refiduum, which is infoluble,
conftitutes an cleventh part, gnd has the cha-
rafters of filiceoys earth,

The folution in muriatic acid produces prul-
fian blue, on mixing with it pruffiat of pot-afh.
’ ue, {1ng wWit! ¥ From
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From thirty to thirty-two grains (25 to 27
Englifh) are obtained from the ounce of in-
digo. Bergman concluded that thc ounce
contained cighteen or twenty grains (15 or 16)
of iron: but he has alcertained in various
fubfequent works, that pruffian bluc formed
by means of pruffiat of pot-ath, contained
only about a fixth of its weight of iron; fo
that from the above experiment we fhould
reckon only five or fix grains (4 or 5) in the
ounce.

Befide the iron and filiceous earth, the afhes
contain calcareous earth and barytes.

Indigo detonates ftrongly with nitre. In
diftillation it affords carbonic acid, a liquor
containing a little volatile alkali, and an oil
refembling the empyreumatic oil of tobacco,
and readily foluble in alcohol.

Bergman concludes from his analyfis, that a
hundred parts of good indigo contain,

Mucilaginous matter feparable by means
of water........... —eeeeeniiananenas 12
Refinous matter foluble in alcohol..... 6

Earthy matter foluble in acctous acid,
which does not attack the iron here
in the ftate of oxyd....... ceeneeeea.22
Oxyd of iron foluble in muriatic acid,.13
E 4 The
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The forty-feven parts remaining are almoft
pure colouring matter, which, diftilled alone,
affords

Carbonic acid ..cuveeninann e ceeen 2
Alkaline liquor............. SR -
* Empyreumatic oil............ ceeeneans 9
Coal.eneaiie i 5..23

The coal burnt in the open air, gave four

parts of earth, about hall of which was oxy-

dated iron, and the remainder a very fine
filiceous powder.

From thefc refults, that great chemift con-
fiders indigo as a {ubftance analagous to pruffian
blue, and the colouring parts of ink. He
thinks that, like thofe fubftances, it owes its
colour to iron : but it has been fhewn that the
method ufed by him to calculate the iron con-
tained in it, exaggerated its quantity. Befidcs,
we fhould reckon only that iron which enters
into the compofition of the colouring matter ;
for that which the muriatic acid can diffolve
without attacking the colouring matter, ought
to be confidered as a foreign fubftance, as well
as the earths and cxtrattive and refinous mat-
ters, the quantities of which vary greatly in
different kinds of indigo. Now from forty-
feven parts of pure indigo, Bergman obtaincd

only two parts of oxyd of iron, which’owes at
Jeafl
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leaft a fourth of its weight to oxygen. Hence
it follows, that iron cannot be reckoncd more
than a thirtieth part in the comgofition of the
colouring matter of indigo, the properties of
which, moreover, appear to have but a very
flight relation to thofe of pruflian blue, and
the colouring parts of nk. TIron then, can
have but little influence in producing the colour
of indigo.

It is known at prefent that moft of the prin-
ciples obtained by diftillation, as oil, carbonic
acid, and ammoniac, did not exift in the fub-
ftance from which they arc difengaged by heat ;
but that they are new combinations, owing to
principles, which, by their union, formed the
original fubftance. Thus there is ncither oil,
nor ammoniac, in indigo : but from the pro-
duéts of its analyfis we may conclude, that it
contains a pretty confiderable quantity of hy-
drogen, a little azot, a very finall quantity of
iron, but above all, fuch a proportion of coal
as is obtainable from no other known vegetable
fubflance, fince forty-feven grains of pure in-
digo left twenty-three of coal, from whicly, it
is true, we are to fubtra& four grains of afhes,
but then on the other hand, we muft add the
coaly matter contained in the oil, in the car-
bonic acid, and in the carbonic hydrogenous

gas,
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gas, which was no doubt difengaged in the
operation.  Other experiments will fhew, that
oxygen really exifts in indigo, without forming
fuch an intimate combination as when it enters
into the compolfition of water. As to the
filiceous earth, it docs not appear whether it
be a component part of the colouring matter,
or {fimply mixed with it.

The great quantity of coal and of hydrogen
which enter into the compofition of indigo,
account for its prompt inflammability, and the
brifk detonation it produces with nitrc. The
nitric and oxygenated muriatic acids appear
to mc to produce the blackifh vifcous fubftance
before mentioned, by forming water from a
combination of their oxygen with the greater
part of thc hydrogen of the indigo, fo that the
coaly matter remains combined with only a
very fmall portion of hydrogen.

In the firft part of this work I have cxhi-
bited the reafons which to me feem to prove,
that the fixity and unchangcablcnefs of colours
arc chicfly owing to the proportion of fixed
principles which enter into the compofition of
the colouring matter, and the abundance of
coal, which, cofbining with oxygen lefs readily
than hydrogen docs, gives them the property of

refifting the aftion of the air. .
In
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In indigo we find this abundance of coal
which muft render its colour fixed and un-
changeable. Forty-feven parts of pure indigo
left on diftillation twenty-three of coal, in
Bergman’s experiments : and Mr. Quatremere
fays, that four ounces of indigo yielded him
two ounces and a half of coal. If we turn our
attention to the preparation by which it is
cxtrafted, or rather formed, it appears, that
the fubftance to which it owes its origin muft
have been of a refinous nature when in the
organized plant : that in the preparation it has
undergone, in the kind of putrefaélion it has
experienced, a part of its hydrogen has becn
confumed by a flow combuftion, during which
a gas cfcaped : and that the chief ufe of the
beating was to favour the contaét and attion
of the air. This theory is confirmed by the
circumitances which accompany the beating :
if it be continued too long, the indigo is
changed, blackened, and decomes what is called
burnt indigo °. |

Indigo has not indced the brown or fawn
colour, which moft commonly indicates that
combuftion of which I have laid down the
theory : but I have remarked, that this colour

¢ Hift. philof, & polit. des établ, &c. livre vi.

1s
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is not an infeparable effe& of it, for colours
are influenced by flight circumftances : befides,
a decp blue approaches confiderably the proper
colour of coal.

"1 have advanced, that when colouring mat-
ter like that of flax underwent a flight com-
buftion, a fmall portion of oxygen rcmained
united with it, without combining particularly
either with the hydrogen or with the coal, and
that hence arofe fome of its qualities. It
appears, that we find in indigo this property,
which remains to be examined ; and from this
it is, that the putrefaltion, or rather combui-
tion, which it undergoes in its preparation,
muft have a certain limit, which if cxceeded,
the indigo is rendered of bad quality.

It has been feen that indigo is not naturally
foluble, either by alkalis or lime, yet in the
procefles employed, it is diflolved by thofe
{ubftances, from which it is afterwards preci-
pitated on the matter to be dyed. The folution
of indigo by lime or alkali is greenifh. At
the furface it becomes blue, becaufe there the
indigo is precipitated in its natural ftate. The
green colour is not produced by the alkalis, as
it is in many other blue vecgetable fubftances,
as Bergman obferves : for thefe, when rendercd

green, recover their colour as foon* as the
3 alkali
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alkali is faturated with an acid, which of itfelf
would give them a red colour: but an altera-
tion of the colouring matter of indigo was
requifite to its folution in an alkali, and acids
have not the property of making it red. It
remains to inquire what change the indigo ex-

periences previous to its folution in alkalis.
Bergman examines two procefles, to deduce
from them the caufe of the changes produced
in the indigo. When we trcat of thefe as
operations of the dyer, we fhall confider them
more minutely : at prefent it is fuflicient mercly
to mention them. If fulphat of iron be mixed
in water with an equal weight of indigo, and
double its wcight of lime, the indigo foon
diffolves : but Bergman has obferved, that if
the fulphat of iron be boiled for fome hours in
a large portion of watcr, afterwards reduced to
a proper quantity by evaporation, the folution
would not take place. If a folution of pure
or cauftic fixed alkali be taken, and to this
indigo and fulphuret of arfenic or orpiment be
added, the bath foon becomes green, and the
indigo is diffolved. If inftead of the fulphuret
of arfenic, we fubftitute the portion of arfenic
it contains, the bath will never be fit for dyc-
ing ; but on adding the quaitity of fulphur it
' ought
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ought to contain, we fhall foon fee marks’ of
folution.

Bergman attributes thefe effeéts to phlogifton,
communicated to the indigo in the firft inftance
by the precipitate of iron, in the fecond by
the orpiment, by means of which it 1s rendered
foluble by the alkali and the lime; fo that
when the precipitate of iron has been deprived
of its phlogifton by a long ebullition, it 1is
unable to occafion a folution of the indigo,
becaufe it is no longer capable of affording it
phlogifton.

In this explanation we have only to make
thofe alterations which are pointed out by the
improvements made in phyfics. Indigo con-
tains a portion of oxygen, which may be taken
from it by fubftances that have a ftrong attrac-
tion for it, and then it becomes foluble by lime
and alkalis. The frefh precipitate of fulphat
of iron is a fubftance of this kind : for it is
known from the experiments of Dr. Prieilly,
that this precipitate combines with vital air
with which it is placed in conta&, whillt its
green colour changes to a red, and then to a
yellow; but by a long cbullition the iron
combines with more and more oxygen, and at
length becomes faturated with it, thus being
rendered incapable of taking it from- the in-

digo.
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digo. Sulphuret of arfenic allo, when diffolved
in an alkali, has a ftrong attraétion for oxygen;
but the oxyd of arfenic has a very {light ten-
dency to combine with that principle.

Mr. Hauflman has proved by a dirett ex-
periment, that the f{olution of f{ulphurcet of
arfenic mixed with indigo abforbed vital air,
with which,it was in contat: for having put
fome of that {olution, known in the dye-houfc
by the name of printing blue (bleu d'appli-
cation) in contaét with air obtained by diftilling
nitre, {feven eights of the air were abforbed,
and the refiduum was found to be azotic gas.
The printing blue was entircly {poilt, and the
indigo was regencrated : a portion of the al-
kali united with the fulphuric acid produced,
and formed with it fulphat of pot-afh : there
remfined fome cauftic alkali, and the arfenic,
inftead of being in the metallic ftate, as it is in
the fulphuret of arfenic, was combined with
it in the ftatc of oxyd. Perhaps Mr. ITauflman
would have found, that a part of the arfenic
was in the ftate of an acid, had he purfued his
inquiries with more accuracy.

Though with refpeét to the theory of this
obfervation, Mr. Hauflinan remains undecided
whcether to adopt the phlogiftic hypothefis, or
the natural explanation which attributes the

phenomena
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phenomena juft defcribed, to the abforption of
air and the combination of oxygen, no doubts
of the validity of the latter can remain at
- prefent, when it is known that the air obtained
from nitre is compoled of vital air, and a
rore or lefs confiderable proportion of azotic
gas or phlogiflicated air, according to the
degree to which the decompotition of the nirre
lias been carried.  The azotic gas, whict Mir.
ITaufliman found as a refiduum, was preexitcnt
then, and had no fhare in producing the ple-
nomenon : the vital air was finply abiovrbed
by the fulphur, which was converted ato
fulphuric acid : it combine:l alfo wiih the
arfenic, reducing it to the ftawe of oxyd, and
perhaps even of an acid 3 while a portion of
it united likewife with the indigo diffolved by
the cauftic alkali: hence the indigo refuthed
its blue colour, and its natural {tate ; the
cauitic alkali was no lenger capable of afling
on it; and it was precipitated : circumftances
perfettly analogous to thofe which take place
in the folution of indigo produced by means
of fulphat of iron.

It follows from what has been faid, 1ft, that
indigo in its natural ftate contains oxygen:
adly, that while it retains this oxygen it is in-

capable of uniting with alkalis or lime: gdly,
that
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that fubftances capable of depriving it of this
portion of oxygen render it foluble by lime
and alkalis: 4thly, that this folution is decom~
pofed, and the indigo refumes its natural ftate,
when it comes into contaét with atmofpheric
air, and attrats the oxygen of which it had:
been deprived. The very fame things happen
when any fubftance is dyed in the indigo vat.
In the vat it acquires a green colour; but
when it is expofed to the air it becomes blue,
becaufe the indigo recombines with the oxy-
gen it attrafts from the atmofphere, by which
it is reftored to its natural ftate, and the lime
or alkali is fet at liberty : the latter being car-
ried off in the wafhing, the indigo remains
combined with the fubftance, which is found to
be dyed by its means. I have found, that a
pattern of cloth, or cotton, coming green out
of the vat, acquired in like manner a blue co-
lour, by dipping it quickly into oxygenated
muriatic acid, fufficiently dilutéd not to decom-
pole the indigo.

With refpeét to Mr. Hauflman'’s expenmenc
1 fhall obferve, that the fulphuret of alkali and
of arfenic afts much more powerfully on oxy-
gen than the fimple fulphuret of alkali; which
may be owing to two caufes: 1ft, the arfenic,
which in the {ulphuret of arfenic is in the me.

Vor. II. F tallig
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tallic ftate, or very flightly oxydated, may it-
{elf a& on the oxygen: or 2dly, the union of
the fulphur and alkali may not be fo intimate
n the triple compound of alkali, arfenic, and
fulphur, as in the more fimple fulphuret, com-
pofed of fulphur and alkali only; fo that the
fulphur exifting in a ftate of equal divifion may
aét more ftrongly on the oxygen.

However this may be, on the more powerful
aflion exerted on oxygen by the fulphur of
alkali and of arfcnic depends the more ftriking
effeét it produces on wines that contain lead ;
becaufe it thereby reduces nearer to the me-
tallic ftate the oxyd of lead, which thence ac-
quires a blacker colour.

It has'been feen, that indigo underwent from
the a@lion of the nitric and oxygenated muri-
atic acids a combuftion, in which its hydrogen
was alone, or at leaft principally, deftroyed.
Sulphuric acid in diffolving it, appears alfo to
produce a flight combuftion, which is perceived
by the fmell of {ulphureous acid, however
gentle the heat by which the folution is effeted.
I1f the heat cmployed be a little too great, the
figns of combuftion are very evident. To this
alreration 1 attribute the changes obferved by
Bergman in the indigo precipitated from ful-
phuric acid. Thus, pure alkali and lime dif-

folve
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folve the precipitate, render it green, and foon
deftroy its colour, fo as not to be recoverable
by acids, becaufe, as I have fhewn, they fa-
vour the progrefs of the combuftion. If the
liquor which is deprived of its colour were
evaporated, a refiduum of the nature of that
left by the nitric and oxygenated muriatic acids
would probably be obtained.

Indigo, when it has undergone a flight alte-
ration from the fulphuric acid, does not adhere
fo ftrongly to wool or filk, as when it is in
its natural ftate. Hence the faxon biue, pro-
duced by a folution in fulphuric acid, is lefs
permanent than the blue of the indigo vat;
and that folution is capable of giving only a
flight dye to filk, and a ftill flighter to thread
or cotton.

If we attend to the properties acquired by
indigo when deprived of a portion of its hydro-
gen, as it is by the oxygenated muriatic acid,
it will not be difficult to explain the greater
part of the obfervations made by Bergman on
different mixtures with folution of indigo.

Mr. Hauflman has obferved, that the ful-
phuret of antimony, or crude antimony, pro-
moted the folution of indigo, in the fame man-
ner as {ulphuret of arfenic; but that the oxyd
of antimony mixed with fulphur would not

. F 2. produce
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produce the fame effe@. He remarked, that
the folution of indigo by means of fulphuret of
antimony could not be ufed as a printing blue,
conleur d application, becaufe the antimony was
precipitated in a red flate, probably remaining
c¢ombined with a little {fulphur. Other metallic
fulphurets did not fucceed with him; becaufe,
as he obferves, they are not foluble in cauftic
alkali.

We are indebted to Mr. Hauffman for many
other interefting obfervations, which I am not
yet able to explain in a fatisfaltory manner.
He digefled a mixture of iron filings reduced
to a fine powder, indigo ground with water,
and concentrated cauftic alkaline liquor, with-
out being able to diffolve the colouring fub-
ftance : but a very good folution was procured
by means of antimony in its metallic ftate.
The oxyds of antimony appeared to have no
attion on it; and zinc, though it aéls firongly
on oxygen, produced no {olution.

The precipitate of copper with indigo ex-
hibited to him fome peculiar phenomena. Far
from contributing to its folution, it effeCted its
rcgeneration from all the different arfenical
and antimonial folutions, as well as from ‘that
obtained by means of precipitate of iron. The
foluuon of copper in ammoniac produces the
~ fame
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fame effe@t. He fays, that the dyers avail
themfelves of this property of copper, mare
readily to exhauft the blue vats, which, from
having been too long in ufe, or containing
eriginally too little indigo, give but very weak
fhades; but on dipping the goods to be dyed
into a water very flightly impregnated with ful-
phat of copper, or other coppery folution,
whether acid or alkaline, deepcr {hades are-

obtained.

———

C H A P 11.

Of Pafiel and Woad,

ASTEL is a plant of the family of the
crucifera, the diftinguithing charafler of
which is taken from the form of the feed-pod,
which is flat like that of the afh, edged with
a thin membrane, and contains two long feeds.
Two fpecies are diftinguifhed : that which is
cultivated, ifatis tinéforia, Lin. and the portti.
guefe paftel, jfatis Lufitanica, Lin. which dif-
fers from the former in being {maller and hav-
ing a narrower leaf. The former fpecies puts
Fg out,
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out ftalks three feet high, of the thicknefs of
a man’s finger, which divide into a number of
branches, abounding with large lanceolated
leaves, of a blueifh green colour, the margins
of which have little fmooth indentations. The
flowers are yellow, difpofed in panicles on the
fummits of the ftalks. The root is large,
woody, and penctrates deep into the earth.

This plant requires a good black earth, light,
and well manured. It is fown in February,
March, or April, after two ploughings in au-
tumn. It affords three or four crops a year:
the firft when the ftalks begin to grow yellow,
and the flowers are rcady to appear; the others
at intervals of fix weeks, or more, according
to the climate and warmth of the feafon.

The plant is mown, wathed afterwards in a
river, and dried in the fun. Care muft be taken,
that it dry fpeedily; for if the feafon be un-
favourable, or it fhould rain, the plant is in
danger of being fpoiled: one night is fome.
times fufficient to turn it black.

The plant is next carried to the mill to be
ground, and reduced to a pafte. Of this are
formed heaps, which are covered fo as to fecure
them from rain. At the end of a fortnight
the paftel heap is opened, and beaten fo as to

‘mix the cruft formed on the furface with the
2 inner
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inner part. It is then made into round balls,
which are carried to a place expofed to the
wind and fun, that they may be deprived of
their moifture, which would render them liable
to putrify. Thefe balls, heaped upon one ano-
ther, grow hot by infenfible degrees, and exhale
a fmell of volatile alkali, which is ftronger in
proportion as the quantity is larger, and the
{eafon warmer. The heat that has commenced
is increafed by watering the heap flightly, till
the paftel is reduced to a coarfe powder, It
is in this ftate we find it in commerce.

Paftel is cultivated and prepared chiefly in
Languedoc, Provence, and Normandy. That
of Languedoc is moft eftecmed. In Normandy
it bears the name of woad, differing from the
common paftel only in requiring a larger quan-
tity to produce the fame cffeét, as Hellot has
cxperienced.

Paftel gives, without indigo, a bluc colour,
which has no luftre, but is very permanent.
As it affords much lefs colouring matter than
indigo, and as its colour is inferior in beauty,
the difcovery of indigo has greatly diminifhed
the cultivation and fale of paftel.

Aftruc fays, in his Memoirs on the Natural
Hiftory of Langucdoc, that on treating paftel
in fmall' quantity, in the fame manner as anil

F 4 is
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is treated for obtaining indigo, he procured
from it a powder which produced the fame
effe@ts as indigo does. From this Hellot has
concluded, that the deep green colour of many
plants is owing to blue and yellow particles,
and that if we could defiroy the yellow by
fermentation, the blue would remain. But
Lewis fays *, that having caufed herbs of dif-
ferent kinds to putrefy in water, he obtained
no blue fecule. I ‘have already obferved, that
the fuppofition of a mixture of blue and ycllow
particles to form the green of plants, is deflitute
of foundation.

It appears, that the fcheme of extrafting
indigo from paftel has been carried into exe-
cution in Germany.  Mr, Gren thus defcribes
the procefs employed b. Frefh leaves of paftel
are wafhed in an oblong vat, nearly three parts
filled, to cleanfe them from the earth and filth:
to prevent the water from raifing them up,
they are kept down with crofs pieces of wood :
on thefe leaves a fufficient quantity of pure
water to cover them completly is poured, and
the veffel is placed in a moderate heat: in a

* The chemical works of Cafpar Neumann, by William
Lewis.
b Crellt neneftt Entdeckungen. A french tranflation is to be
found-in the Bibliothegue medico-phyfigua du Nord, tom. iii.
longer



ART OF DPWEING, 73

longer or fhorter time, aceording to the tem-
" perature of the atmofphere, a plentiful fcum
forms on the furface of the water, which indi-
cates the commencement of the fermentation.
By degrees the furface becomes covered with
a blue pellicle, prefenting to the eye tinges of
a coppery hue. When there is a certain quan-
tity of this {cum, the liquor, which is of a
deep green colour, is drawn off into another
oblong vat, by means of a cock placed juft
above the bottom, or it is laded out to be put
into the other vat. In either cafe it is neceflary
to pafs it through a cloth, to {eparate the im-
purities, or bits of leaves, which might other-
wife be mixed with it. The leaves are then
wafhed with cold water, to remove any portion
of the coloured pellicle which may adhere to
them, and this water is mixed with that before
drawn off. After this, lime-water is poured
into the fermented paftel liquor, in the pro-
portion of two or three pints to every ten
pounds of leaves, and the liquor is ftirred
brifkkly for fome time, to facilitate the fepa-
ration of the indigo, which is depofited by
ftanding. To know whether the ftirring has
been continued long enough, a little of the
clear yellowifh liquor is put into a common
bottle, and fhaken ftiongly : if any blue matter

feparate
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feparate from it, the liquor muft be again
ftirred. When all the indigo is feparated, and
bas fallen to the bottom, the clear water is
drawn off through a cock placed a little above
the bottom of the vat, or by means of a
fiphon. This fhould be done without lofs of
time. To facilitate the feparation of the
water, the vat may be inclined towards the
cock, as foon as the ftirring is finifhed. The
blue colour which remains is put into conical
filters of linen, or Hippocrates fleeves. As
a little of the colour always runs through thefe
at firft, the liquor fhould be received in a
veflel placed beneath, and rcturned into the
blter, till the water comes off clear. The
indigo contained in the filters is to be edulco-
rated with a fufficient quantity of watcr, and
dried in the fhade, or with a gentle artificial
heat, taking care to keep it cavered.

Indigo may be obtained without the addition
of lime-water, but nat in {o large a quantity.
If a greater portion of lime-water be ufed, the
quantity of the indigo will bc increafed, but
its quality will be inferior, becaufe the f{urplus
of calcareous earth will unite with it. Alkalinc
falts likewife facilitate the feparation of the
blue colour : but it would not be advantageous
~ employ them, becaule they afterwards dif-

folve
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folve a part of it. No precipitate is occafioned
by the addition of an acid.

It is neceflary that a certain time be {uffered
to elapfe, before the water which has fermented
with the paftel leaves is drawn off. If it be
drawn off too foon, little indigo will be ob.-
tained : if the leaves be left too long in infu-
fion in the water, they readily enter into a ftate
of putrefation, emit a peculiar putrid and
volatile fmell, and the precipitate is no longer
{cparable, the water remaining conftantly green.
It is the fame with the water drawn off, if it
be negleted; and even when the indigo is
alrcady feparated from the liquor, care muft
be taken to prevent it from running into
putrefaflion, which would occafion the lofs of
the whole, or at leaft, part of the indigo.

We muft not however, be too hafty in
turning the water into the vat in which it is
to be ftirred, at the firft appearance of the
changcable blue pellicle, fince that is the time
when it is acquiring moft indigo.

When the heat of the -atmofphere is con-
fiderable, the fermentation takes place very
readily, and from fifteen to eightcen hours are
frequently fufficient. * Under fuch circumftances
we muft be particularly attentive not to fuffer
it to goon to a complete putrefattion. If the

heat
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heat of the atmofphere be too flight, no great
quantity of fcum, or of the blue pellicle, will
be perceived, but the liquor will infenfibly
incline to putrefaétion, without exhibiting any
very decifive marks of it previous to its
‘commencement.

The plant bruifed, or its juice, ferments more
fpecdily, but affords only a dull blue.

The indigo obtained from paftel muft be
dried in the fhade, becaufe the fun deftroys its
colour.

Mr. d’Ambourney, who appears not to have
becn acquainted with the preceding experi-
ments, has alfo fought methods of making
indigo from paftel ©. He {ucceeded by letting
frefh leaves of paftel ferment in a certain
quantity of water ; taking out the leaves, and
pouring folution of cauftic alkali into the li-
quor; and afterwards filtering. The fecula
remaining on the filter he compared to Carolina
indigo. Thirty-five pounds of frefh ripe paftel
leaves afforded him eight ounces of fecula.

< Supplément au Recueil des procédés d’expériences, &e.

CHAP
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C H A P II1.

Of Dyeing in the Blue Vat with Indigo,
and with Paftel. ’

D IFFERENT procefles are employed
for dyeing blue by means of indigo.
Thefe I fhall briefly mention, without enter-
ing minutely into the particulars, which are
well known in the dye-houfe, and moft of
which are carcfully defcribed in the work of
Hellot.

The preparation for dyeing blue is not made
in a copper, like thofe for other colours, but
in a large wooden veflel called a vat. This
is funk into the ground fo as to be only breaft
high above it. As it is of moment to preferve
the heat of the vat, it is not fixed in the fame
place as the coppers, which require a free
circulation of air, but in a place adjoining,
conftru&ed in {fuch a manner as to retain the
heat. This place is called guefidre ; and the
‘men that work the vat, who ought to be in-’
firufted by long experience to prevent the
accidents to which it is liable, are called
fuefdrons.

Blue
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Blue may be dyed with paftel or woad;
which would give a permanent, though not
deep blue ; affording only a fmall quantity of
colouring matter, as has been faid in treating
of thofe {ubftances. But if indigo be mixed
"with them, vats will be obtained very rich in
colour; and thefe are almoft the only ones
ufed for wool or woollens. They are diftin-
guithed by the name of patftel vats.

Hellot has not accurately determined the
proportions of the fubftances employed : 1
fhall therefore borrow my defcription of a
vat of this kind from Mr. Quatremere. It is
to be obferved however, that the proportions
vary, not only in different dye-houfes, but
according to the {fhades required.

Into a vat of feven feet (French) deep, and
five in diameter, are thrown two balls of paftel,
weighing together four hundred pounds, firft
breaking them.

Thirty pounds of weld are boiled in a cop-
per for three hours, in a fufficient quantity of
water to fill the vat. When this decoftion is
made, twenty pounds of madder, and a bafket
full of bran are added, and it is boiled half an
hour longer. This bath is cooled with twenty
buckets of water, and after it is fettled, the

weld is taken out, and it is poured: into the
vat.
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vat. All the time it is running in, and for
a quarter of an hour after, it is to be ftirred
with the rake.

This being done, the vat is covcred up
very hot, and let ftand fix hours, when it is
uncovered, and raked again for half an hour.
This operation is repeated every three hours.

When blue veins are perceived on the fur-
face of the vat, what is called izs ground is
given it, that is, eight or nine pounds of quick-
lime. As foon as this fubftance is put in, new
appearances are pcrceived : the colour of the
vat becomes a blacker and deeper blue, and
its exhalations more acrid.

Immediately after the lime, or at the fame
time with it, the indigo is put into the vat,
being firlt ground in a mill with the leaft
poflible quantity of water. When it is diluted
to the confiftence of thick pap, it is drawn off
through a cock at the lower part of the mill,
and thrown into the vat without any further
preparation.  The quantity of indigo to be
ufed, depends on the thade to which the wool
or cloth is to be brought : from ten to thirty
pounds may be put into a vat compofed in
the proportions above mentioned, thhout the
leaft inconvenience.

1f
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If on firiking the vat with the rake, a fine
blue fcum called flower (flcurée) be obtained,
nothing more is requifite previous to dyeing,
than to fir it with the rake twice in the fpace
of fix hours, that the ingredients may be
thoroughly mixed. Sometimes it is neceflary
to add a little lime.

The bath when firft poured on the paftel is
boiling hot; and care is taken not to leave
the vat expofed to the air, except the time
neceflary for flirring it. As foon as that
operation is over the vat is covered with a
large wooden lid, on which thick cloths are
fpread, and every method of preferving its
heat, without the afliftance of fire is employed.
Notwithftanding thefe precautions, however,
favoured too by the conftru&ion of the gue/fdres,
the heat can be kept up for a certain time
only. At the end of ecight or ten days it is
greatly leffened : and will at length be entirely
diffipated, if the liquor be not reheated.

This operation confifts in pouring the greater
part of the liquor of the vat into a copper,
under which a large fire is made. When this
bath is fuﬂicienf]y hot, it is returned into the
vat as before, and carefully covered.

The paftel vat is liable chiefly to two

accidents. In the one it becomes repelled
' (roide,
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(voide, ou rebutée) in the language of the gue/s
drons. 'This is found to be the cafe, when on
uncovering a vat that has already afforded fine
f{hades of blue, it appears black, without any
blue veins, without flower. (fleurée) : if it be
ftirred, the black colour grows deeper and
deeper, and the fmell, inftead of being fome-
what fweetifh, as it.is when the vat is in' a
proper ftate, affe€ls the nofe with a very pun«
gent adour. If an attempt be made to dye
with a vat exhibiting thefe marks, the ftuff
takes no colour, or comes out of a dirty gray.
Thefe bad qualities are owing to an excefs of
lime ; and Mr. Quatremere fays, that he has
imparted them to a vat, by puitting too much
lime into it.

The guefdrons employ different means to
recover a repelled vat. Some put into it
tartar, bran, urine, or madder : others content
themfelves with reheating it. The beft re-
medy, according to Hellot, is to put in bran
and madder at difcretion. If it have but a
Iittle too much lime, it is fufficient to leave it
at reft five or fix hours or more, putting in only
a certain quantity of bran, and three or four
pounds of madder, which are to be fprinkled
on the furface, when it is to be covered, and
tried after a due interval. If it be repelled to

Vour. IL G T fuch
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fuch a degree as not to give a blue but when
it is cold, it muft be left to recover without
difturbance ; and fometimes it muft remain
whole days without being ftirred with the rake.
When it begins to afford a tolerable pattern,
the bath muft be reheated. In general this
revives the fermentation : or it may be excited
with bran and madder, or even with a bafket or
two of frefh paftel.

Meffieurs d’Orval and Ribeaucourt * advife,
merely to let the vat reft without raking, if it
be but flightly repelled : but if it be fo in a
confiderable degree, to put in a few pounds
of bran enclofed in a bag, at the fame time
fprinkling in three or four pounds of powdered
tartar. In five or fix hours the bag, which
rifes to the top, is to be taken out, and the vat
raked. If it be not yet recovered the procefs
is to be repeated. : ‘

Mr. - Quatremere fays, that to recover a
vat, which he had repelled by overloading it
with lime, he contented himfelf with reheating
it twice, leaving it at reft afterwards two days,
when it.gave a well-marked flower. After this
he let it ftand three ‘days, reheated-it a third
time, and found it to be recovered.

+ Mémoire fiir l‘mdxgo. tel qn 1 eft dans le commerce,
pour 1 ufage de la teinture. -
o The
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The fecond accident to which the paftel vat
is liable is putrefation. When this happens, -
the veins and flower difappear, the colour of
the vat becomes ruddy, the pafte rifes from the
bottom, and a fetid fmell is emitted.

Mr. Quatremerc afferts, that a pattern of a-
deep blue plunged into a vat in this ftate,
becomes feveral fhades lighter. Putrefation
takes place in the vat becaufe it has not been
{ufficiently fupplied with lime. As foon as
figns of putrefattion appear, we fhould haften
to correét it, by adding lime and raking it.
In two hours time more lime is to be put in,
and the vat raked again ; and thefe opcrations
arc to be repeated till it is recovered : but care
muft be taken not to run into the oppofite
excefs. o -

It appcars, that nothing requires fo much
attention in thc management of a paftel vat, as
the difiribution of the lime. In confidering
this vat alone, it would be difficult to determine
what paffes in it: but the experiments related
when treating .of indigo, fhew, that to render
that fubftance foluble by lime or alkalis, it mulft
be deprived ofthe cxygen it contains. The
paftel in which putrefattion has commenced,
and which is much difpofcd to run into the
true putrid ftate, afls in two ways: it feizes

' - G 2 the
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the oxygen of which the indigo is t6 be de-
prived, and at the fame time affords a blue
colouring matter analogous to indigo. But
the putrefa@tion of this drug would take place
with too much rapidity, if it were not reftrained
by the lime, which, as Pringle’s experiments
fhew, has the property of refifting putrefaétion.
A principle ufe of the lime then, is to-moderate
the difpofition of the paftel to putrefy, and to
confine it to a ftate of gentle fermentation,
fufficient to deprive the indigo of its oxygen,
and to produce in the colouring matter of the
paftel that f{light combuftion which it muft
undergo, to acquire properties analogous to
thofe of indigo. Arother ufe of the lime,
or of one part of it, is to diffolve the blue
particles which are rendered foluble. If too
much lime be put into the vat, the neceffary
fermentation is ftopped, and it muft be renew-
ed, cither by heat, or by fermentable fub-
ftances, or by abforbing the excefs of lime by
vegetable acids. If on the other hand, too
little lime. be put in, the paftel runs into a true
putrefattion, which would deftroy the indigo,
and which muft be brought back to a due
degree of fermentation, by repeatedly adding
lime till it is reduced to the proper point.

Two
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Two hours before dyeing, the vat is raked,
and to prevent the fediment, called pafte,
(paide) from occafioning inequalities in the
colour, a kind of lattice formed of large cords,
termed a crofs (champagne) is introduced, and
indeed when wool is to be dyed in the fleece;
a net with fmall mefhes is placed over this.
The wool or cleth being theroughly wetted
with clear water a little warm, is prefled .out,
and dipped into the vat, where it is moved
about a larger or fhorter time, according as
the colour is required to be more or lefs deep,
taking it out occafionally te air. The aftion
of the air is neceflary to change the green
colour given by the bath to a blue. In a rich
bath it is difficult to give an uniform calour te
light blues : the beft .method of .abtaining fuch
fhades, therefore, is to ufe vats already .ex-
haufted, and which begin to grow celd.

Woel and cloth dyed blue ought to be
wafthed with great.care, to carry off the par-
ticles not fixed -in ithe ‘wool ; and thofe which
are of a fomewhat.deep blue ought even to be
carefully cleanfed by fulling -with foap, which
does not alter the calour. Thefe defigned to
‘be dyed black ought to be treated in the fame
manner ; ‘but -it is not fo meceffary foi thofe
intended' to be green.

G 3 A vat
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A vat containing neither paftel nor woad is.
ealled an srdigo vat (cuve d’'Inde). The veflel
ufed for this preparation * is a copper, which,
being of a conical figure, leaves between it
and the brick-work that furrounds it, and on
‘which its brim refts, an empty fpace fufficient
for containing the fire. Into this copper are
poured forty buckets of water, more or lefs,
according to its capacity, in which have been
boiled fix pounds of cendres gravelées, twelve
ounces of madder, and fix pounds of bran.
This liquor is to be put into the vat, grounds
and all.  Six pounds of indigo ground in water
are then to be put in, and after raking it care-
fully, the vat is to be covered. A flow fire
is to be kept up round it. Twelve hours
after it is filled, it is to be raked a fecond
time ; and fo on every twelve hours, till it is
come to or become blue, which it will be ia
forty-cight hours. If the bath be well ma-
naged, it will be of a fine green, covered with
coppery fcales, and a blue fcum or flower.

The theory of this vat is the fame as that
of the foregoing, except that the indigo is
here diflolved by means of alkali inftead of

® Mémoire fur Vindigo, par M M. d'Orval & Ribau-
court. .

kime.
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lime. When this vat, which is much more
eafily managed than that of paftel, is in a
proper ftate, it may be ufed for dyeing in the
fame manner as the preceding.

Hcllot defcribes two vats in which the indigo
is diffolved by means of urine.- Madder is
added to it, and in the one vinegar, in the
other alum and tartar, of each a weight equal
to that of the indigo. - The quantity of urine
ought to be very, confidcrable. There is a
probability, that the indigo, deprived of its
oxygen by the urine and madder in fermen-
tation, is diffolved by thc ammoniac, which is
formed in the urine, either by the ation of
heat, or by putrcfattion. Hellot remarks,
that an effervefcence takes place on pouring
in the folution of alum and tartar, which pro-
bably tends to ftop the putrcfattion. Thefe
vats arc by no means comparable with that
of paftel, or that of indigo before defcribed,
much lefs work being cxpedited by them, fo
that they are adapted only to {mall dye-
houfes. |

For dyeing filk blu¢, the indigo vat before
defcribed is ufed. In gencral a larger propor-
tion of indigo is put in, thanis there direéled,
but ncarly the fame quantities of bran and

G 4 ' madder.
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madder. Macquer fays °, that if half a pound
of madder be employed, for every pound of
cendres gravelées, the vat becomes greener, and
its colour is more fixed in the filk, without
being of a lefs pleafing caft. The paftel vat,
and the others that have been defcribed, are
not proper for dyeing filk, becaufe they do not
colour it with fufficient readinefs.

When the vat is come to (en étar) what is
called a ‘4rever is given it, with about two
pou..ds of cendres gravelées, and three or four
ounces of madder : it is then raked ; and in
four hours is ready for dyeing. The heat
ought to be at that 1ime moderated fo that the
hand may be held in ic without pain. .

Previous to its being dipped in this vat, the
filk muft be boiled with foap, in the propor-
tion of thirty pounds of foap to a hundred of
filk, and well cleanfed from it by two or more
beetlings in a ftream of water. As the fikk is
very liable to take an uneven colour, it is
neceflary to dye it in fmall portions. Thus
the workman dips each hank one after another,
having firft put'it on a wooden cylinder; and
when he has tarned it .once or oftener in the
bath, he wrings. it ftrongly ‘over it, and airs it,

"o Art de ]a teinture en foie.

to
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to turn the green colour t a blue. When
the green appears thoroughly changed, he
throws it into fome clear water, after which he
wrings it feveral times with the pin.

Care muft be taken, that the filk dycd blue,
dry fpeedily. In the winter, and in damp wea-
ther, it fhould be dried in a chamber heated
by a ftove, beinghung on a kind of frame kept
conftantly in motion.

When the bath grows weak, and the green
colour diminifhes, a brevet is given it, into
which.are put a pound of cendres gravelées, an
ounce of madder, and a handful of bran, well
wafhed. When the indigo is exhaufted, more
of that alfo muft be put in, with the due propor-
tions of cendres gravelées, madder, and bran.

Some dyers ufe vats that are grown weak to
dye light fhades: but the blue then obtained
is lefs beautiful, and lefs permanent, than when
freth vats containing a fmaller quantity of indigo
are employed.

Indigo alone is incapable of giving filk a
deep blue: hence, when ‘this is required, it is
neceffary to ‘prepare i, by giving it another
colour, or ground. For the Turkey blue, which
is the deepeft, a very ftrong archil bath is firft
given, and for the royal blue (4lue de ros), one

. of
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of the fame kind, but wcaker. Qther blues are
dyed without any ground.

There is a blue made, as deep as the royal
blue, for the ground of which cochineal is ufed
inftead of archil, in order to render it more
‘permanent, whence it is called blex fin.

A blue of little durability is given to filk by
mecans of verdegris and logwood : but it might
be made more lafting, by firft giving it a lighter
thade than is intended, in a bath of this kind,
afterwards dipping it in an archil bath, and
laflly in the vat.

To dye raw filk bluc, that fhould be chofen
which is nawurally white. It fthould be tho-
roughly foaked in water, and aftcrwards put
into the vat in feparate hanks, in the famc
manner as the fcoured (cuite) filk. In ge-
ncral raw filk takes the dye more readily,
and, if it be poflible, the fcoured filk is put
into the vat before it.  If raw filk require
archil, or the other ingredients above-men-
tioned, 1t is to be trcated in the manner above
defcribed, .

According to Mr. Pileur d’Apligny, the vat
for dyeing lincn and cotton is a cafk of about
a hundred and twenty gallons. The quantity
of indigo ufed is generally from fix to cight

- pounds.
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pounds. This indigo, after being pounded, is
boiled in a ley drawn off' clear from a quantity
of lime equal to the indigo, and double its
weight of pot-afh. The boiling is continued
till the indigo is thoroughly penetrated by the
ley, carefully ftirring it all thc while, that the
indigo may not ftick to the bottom of the veflel
and burn,

Whilft the indigo is boiling, an equal weight
of quick-lime is to be flacked. About twenty
quarts of warm water are added, and in this is
diflolved as much vitriol or f{ulphat of iron as
amounts to twice the weight of the lime. When
the folution is completed, the liquor is to be
poured into the vat, which muft be previoufly
half filléd with water. To this the folution
of the indigo muft be added, with the remainder
of the ley which was not ufed in boiling it.
When all thefe are put into the vat, it is to be
filled up to within two or three fingers of the
brim, and ftirred with the rake two or three
times a day, till it is in a ftate fit for dycing,
which it will be in eight and forty hours, and
frequently {ooner, according to the temperature
of the atmofphere, on which, the time required
to make this vat depends.

Some
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Some add to a vat compoféd nearly in the
. fame manner as the foregoing, a little branm,

madder, and paftel .

At Rouen a more fimple procels is followed,
which Mr. Quatremere thus defcribes. °
* The vats are conftrufted of a kind of flint,
covered within and without with a coating of
fine cement. In every dye-houfe there is a
certain number, arranged in one or more pa-
rallel lines. Each vat is capable of containing
four hogfheads of water, and into it -may be
put eighteen or twenty pounds.of indigo. The
indigo having been macerated for a week in a
cauftic ley fufficiently firong te bear-an egg, and
then ground in a mill, in which not unfrequently
the maccration is made, ahout threc hSgfheads
and a half of water are put into the vat, and
afterwards twenty pounds of lime. When the
lime is thoroughly flacked, the vat is raked,
and fix and thirty pounds of fulphat .of iron
or englifh copperas are put in. When the
folution is completed, the ground -indigo is
poured in through a fieve. On that day it
is raked feven or eight times: and, after ‘hav-

4 Procis-verbal des opérations de teint faites & Yvetot par
Frangois Gonin,

ing
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ing ftood at reft fix and thirty ‘hours, it is fit
for dyeing.

It is neceflary to have vats fet at different
times. The cotton, or thread, is firft dipped
in that which is moft exhaufted, going on from
vat to vat, till it comes to the firongeft, unlefs
it have before attained the proper fhade. It
fhould be wetted before it is put into the firft
vat, and fhould not be left in the bath more
than five or fix minutes, as in that time it
will have acquired nearly all the blue it can
take up.

As foon as the dyeing in one vat is over,
it thould be raked, and not ufed again, till it
has ftood at leaft four and twenty hours un-
lefs it be newly fet, when it need not ftand
quite fo long.

When a vat has been dyed in three or four
times, it begins to change: no more veins are
feen on its furface after raking it, or it grows
black. It is then ncceflary to replenih (re-
nourrir) it, and for that purpofe four pounds
of fulphat of iron, with' two of quick-lime,
are added, and it is raked twice. A vat may
be replenifhed three or four times, diminifhing
the ingredients in proportion as it falls off in
ftrength and quality.

This
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This vat may be rendered f{till more fimple,
It may bc compofed, as diretted by Bergman,
in the following pro; ortions. Take three drams
of indigo powdered, three drams of fulphat of
iron, fix drams of lime, and two pints of water,
Rake it well, and in a few hours the vat will
be ready for dyeing.

Mr. Hauffman dcfcribes a vat differing from
the foregoing, only in the proportions of the
ingredicnts. In it the indigo is in much fmaller
quantity. For three th.ufand pounds of water
Le takes thirty-fix pounds of quick-lime, which
he {lacks in two hundred pounds of water:
with this he mixes the indigo well ground:
thirty pounds of fulphat of iron, perfeétly free
from copper, he diffolves in a hundred and
twenty pounds of hot water: having left the
whole at reft for a quarter of an hour, he
finithes the filling ol the vat, gently ftirring it
without intermiffion. He very jultly obferves,
that the blue vat may be made with fine or
common indigo at difcretion, nothing more be-
ing neccflary than to vary the quantity. From
twelve to twenty pounds may be taken for the
uantity of water above dircfied: nay fome-
what more, if a colour like that of indigo in
fubftance be required, particularly when it is

' for
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for dyeing linen. The fhade depends greatly
too, on the time the goods are left in the vat,
and the times it has been ufed. It is eafy, how-
ever, to obtain always the fame fhade nearly:
nothing more being neceflary for that pur-
pofe, than to add, from time to time, a cer-.
tain quantity of a folution of indigo, prepared
with the leaft water poffible.

When this vat begins to grow turbid, dyeing
in it muft be difcontinued. It muft then be
ftirred, and left till the liquor above the fedi-
ment becomes clear., When the operation of
dyeing in it is interrupted, it muft be ftirred
a few times a week.

If the lime fail, from being faturated with
carbonic acid, more muft be added, after
being flacked in a proper quantity of water.
If the iron be too much oxydatcd to at on
the indigo, fulphat of iron is to be added, always
taking care, that there be more lime than is
neceflary to faturate the fulphuric acid; for
it muft not be forgotten, that a certain portion
is wanted to diffolve the indigo.

When the indigo is exhaufted, it fuflices to
add a frefh portion ground in water, to fiir the
vat a few times, and to let it fettlc; alter which
it is fit for dyeing afrefh. With thefc precau-

tions, Mr. Haufflman preferved the famec vat
r()]'
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for two years: and it might have been ufed
much longer, if the accumulation of fediment
had not heen fo great as to render it impraéli-
cable to dip any thing in it {ufficicntly deep.

Mr. Hauflman found, that a pattern of cot-
‘ton cloth, dipped into water acidulated with
fulphuric acid after it was taken out of this
vat, acquired a bluc more intenfe than a fimilar
pattern lcft expofed te the air, or another put
into river water.

Bergman mentions another vat, very con-
venient and cxpeditious for dyeing thread or
cotton, which is thus defcribed by Scheffer -.
To very ftrong foap-boiler’s ley indigo well
powdered is added ; in the proportion of three
drams to a quart. After a few minutes, when
the colouring fecule are wecll penetrated by
the ley, fix drams of powdered orpifncm are
added. The bath is to be well raked, and
in a few minutes it becomes green, and ex-
hibits the blue flower with a pellicle at top,
when the fire is to be put out, and the dyeing
to commence.

sThis vat does not differ from the prepa-
ration employed for printing cottons, which is
called dlen d'application, except in the propor-

¢ Effai fur l’art de la teinture,

. 3 tions
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tions of orpiment and indigo, which are much
greater in the latter, particularly the indigo.
For this preparation, according to Mr. Haufl-
man, thirty pounds of pot-afh, twelve of quick-
lime, twelve of orpiment, and fixtecn of indig:),
to a hundrcd quarts of water, are taken; and
it is thickened with gum, that it may be applied
with a pencil, or a ftamp.  Mr. Oberkampf;
all whole procefles have been improved with
great care, ufes a ftill greater proportion of
indigo. In Bergman's procels, the indigo is
{carcely an eighticth part of the water: in that
of Schefler ftill Iefs: a twelfth in that of Mr.
Hauflman : and an eighth in Mr. Oberkampf's.
‘The proportions of the other ingiedicuis in
thefe procefles alfo vary.  Apparently thele
preparations would fucceed on a feale in which
the proportions fhould be grealy augme... d,
and there would be ne difhiculty in determin-
ing which would beft attain the obje& pro-
poled. '

Vor. 1. H CHAP.
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C H A P. IV

Of Saxon Bluc.

HE colour dyed by mcans of a folution

of indigo in fulphuric or vitriolic acid
has reccived the appellation of faxon blue,
from having been difcovered at Groffenhayn
in Saxony, by counfcllor Barth, about the ycar
1740. This difcovery was kept fecrct for a
time, but by degrees it got abroad. At firlt
the {olution was not made with indigo alone;
but alumine, antimony, and other mineral {ub-
ftances were previoufly digefted in the fulphuric
acid, the indigo was added aficrwards, and
when the folution was finithed, it was employed
for dycing.

Berginan made many cxperiments on this
procefs, and he thinks, that if it has hiiherto
afforded only a fading colour; it has been be-
caufe the acid ufed was too weak.

He puts, as has been already faid, one part
of indigo finely powdered into eight parts of
fulphuric or vitriolic acid, fo concentratcd, that
its fpecific gravity is to that of diftilled water
as 1900 to 1000. The mixture being made

in
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in a glafs veflel flightly ftopped, a great heat
is cxcited. After a digeftion of twenty-four
hours, in a hcat of 3o degrees or 40 degrees
(100 or 122 Farh.) the indigo is diffolved,
but the mixture is quite opake and black: by
the addition of water it is rendered clear, and
affords fucceffively the various fhades of blue,
according to the quantity of water added. In
a grcat numbcer of cxperiments deferibed by
that illuftrious chemift, he kept the ftuff to be
dyed twenty-four hours in boiling water, and
then put a given weight into the bath more or
lefs firong, till the colour of the bath was ex-
hauftcd. From thefe cxperiments it appeared,
that one part of indigo would in this way pro-
duce a dcep blue on two hundred and fixty
parts of ftuff, which appeared to be then fatu-
rated, and incapable of taking up more indigo,
at lcaft {o as to be fixed in it: that the cold
bath atls cqually with the hot: that the ope-
vation may be performed without wafle of
indigo; for the bath may be totally exhaufted
of its colour; and if it had too much, fluff
not faturated may be added, by which all that
remains will be abforbed: and that the bath,
if farurated with falt of foda, gives only a very
pale colour, if with fulpbat of foda, a light

H 2 " blue,
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blue, though much lels weak; fo that thele
falts are more or lels injurious to the dye.

Similar expcriments w re made on filk,
foaked in like manner in boiling water, and
. taken out of the bath alter the fpace of a kun-
dred and forty-four hours. The indigo folu-
tion gave a blue to the filk, as well as o the
ftufl, but the attrattion by which the former
precipitates the bluc pariicles is more weak.
The patterns of filk rvefifted the action of water
alone very well, but they could not bear that
of {oap.

‘I'hread and cotton took only very pale fhades
from this dyc. )

The deepeft fhades obiained by this procefs,
when concentrated fulphuric acid is employed,
{uffer no change, as Bergman aflures us.  He
fays, that having cxpoled all the patterns to
the fun for two months, the deep blues (fuch
as arc known with us by the name of Coven-
try blues) dleus pers & turquins, were {carcely

niuch more, becoming dull and greenifh.

Mr. Quatremcre fays, that, among feveral.
dyc-houfes, he found only two, in which it was
known how to make the dye of indigo with

fulphuric acid penetrate into the internal part
' of
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of the ftuff, when the colour is faid to pierce
or cut (percer on trancher): and that hc gave
it this property, by introducing fixed alkali,
one ounce to an ounce of indigo and fix ounces
of fulphuric acid. With this preparation he
dycd a pattern of a moft deep and vivid blue,
and the cut was as deeply tinged as the furface.

Mr. Pocrner, who has paid great attention
to this preparation, adopts the addition of al-
kali=.  He fays, that by mcans of it, the co-
lour is rendered more pleafing, and penetrates
deeper.  He diretls only four parts of fulphu-
ric acid to onc of indigo. In the procefs de-
{eribed by him, four parts of concentrated {ul-
phuric acid are poured on one of indigo re-
duced to a finc powder: the mixture is ftirred
for fome time: after having ftood twenty-four
hours, one part of good dry pot-ath in fine
powder 1s added: the whole is again well
ftirred, arnd, having ftood twenty-four hours
longer, more or lefs water is added gradually.

The {fame author fays, that he has difcovered
a preparacion of indigo in a dry form, which is
morce advantageous, more cafy to be ufed, and
more convenient then the preceding, but that
he cannot yct communicate it to the public.

a Inftru&ion {ur I’art de la teinture, &c,

H 3 " Ta
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To dve faxon blue, the cloth is prepared
with alum and tartar. A greater or lefs pro-
portion of the folution of indigo is to be put
into the bath, according as the fhade required
is deep or light. In the dye-houfe this folu-
tion is called compofition, and the colour ob-
tained by it frequently prufian blue. The light
fhades may be dyed after the decp oncs: but
they have more luftre when dyed in a frefh
bath. For deep fhades it is beft to put in the
folution of indigo in different portions, raifing
the cloth on the winch.

. When I come to treat of green in the fixth
fe&ion, I fhall give a further account of this
dyc, and of the englifl blue, which is a variation
of it.

C H A P. V.
Of Dyeing Blue by Means of Pruffiun Blue,

AS pruflian blue furnifhes the painter with
a beautiful and pcrmanent colour, at-
tempts have becn made to employ it in dycing.
Macquer, after having made many important

2 obler-
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obfcrvations on that fubftance, has endecavoured
to render it ufcful in this art »

I fhall not ftop to deferibe the properties of
pruflian blue, which have excrcifed the fagacity

®of many chemilts, particularly of Macquer and
Scheele: I fhall only endeavour to give a fuf-
ficient idca of it. It is then, a combination of
iron with a peculiar acid, which acid is formed
by calcining animal fubftances with alkali, and
which is diftinguifhed by the name of pruffic,
whenee its compounds are called prufliats. The
prufliat of iron rctains a little alkali, and from
the nature of the compound, the iron in it is
but little oxydated, fo that it retains the black
colour proper to it in that ftate. This colour
a little modified is probably the principle of the
colour of pruflian blue, conformably to the
principles eftablithed in the former part of this
work,

Alkali, when digefted on pruffian blue, or
prufliat of iron, takes from the iron the pruffic
acid; and if in this ftate of combination, it be
mixed with a folution of iron, an exchange
takes place, the alkali uniting with the acid
which held the iron in folution, and the iron
combining with the pruffic acid. But when

2 Mém. de 'acad. 174g.
H 4 the
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the alkali ta es the pruffic acid from the iron,
it a. the ‘ame : me d.floives a portion of the
metal; and when the iron refumes the pruflic
acid, it retains a portion of the alkali: fo that
both the pruffiat of alkali, and the prufliat of
iron, ought to be confidered as tripic. com-
pounds ®.

Macquer’s firft attempt was to foak thrcad,
cotton, wool, and {ilk, in a folution of alum
and fulphat of iron; then in an alkaline folu-
tion partly faturated with pruffic acid ; and next
in water aciduwlawed with fulphuric acid, which
was to diffolve that part of the oxyd of iron
not combined with the pruflic acid, which the
alkali not combined with that acid had precipi-
tated. Repeating fuccellively thefe immerfions,
he obtained a fine blue, but very uncqual : and
the wool and fiik were become harfh to the
touch, from the action of the alkali, and of the
fulphuric acid.

It is ealy to perecive, that this procefs could
not fuc.ced. TFor as an alkali not fatmaied
with prulfic acid was ufed in the fecond immer-
fion, that part of the alkali which was not fatu-
ratedd mult diffolve more or lefs of the blue
taken up in the firft. If any one, thercfore,

¢ " Mdm, de I’acad. 1786,

would
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would repeat thefe experiments, he thould em-
ploy an alkali fawrated with pruffic acid ; or
perhaps lime-water, or rather magnelia, both
of which have the property of combining with
that acid.

In a fccond procefs, that lcarned chemift
boiled his patterns in a folution of alum and
tartar, and aficrwards paffed them through a
bath in which pruflian blue was mechanically
diffufed.  They were now dyed cvenly and
folt to the touch; but the colour was faint, and
it was impoflible to render it deeper.

Abbé Menon propofes another procefls for
thread and cotton. It counfilts in firft dycing
them black : then foaking thein a few minutes
in a folution of prufliat of alka'i: and alier-
wards boiling them in a folution of a'am,
in wh'ch they acquire a very deep blue.  1F
a lighter blue be required, they mult be pafled
through a weak acid.  ‘T'lis procels is curious :
in it the pruflic acid appears to take the place
of the aftringent principle.

Many trials bave been made to turn thefe
cxperiments to advantaze, particularly the firft:
but whatever care has been taken, the colour
was {requently weak, dull, and uneven. They
{ecm therefore, to have been rcnounced, and
the only’onc now ufed has confiderable analogy

to
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to the fecond of Macquer.  In this the pruffian
blue is merely diluted by mcans of muriatic
acid, which docs not form with it a true {olu-
tion, but attcnuates 1t fufliciently to make it
penetrate more copioully into cotton ftufis <. 1
fhall quote lite.ally the defcripiion given of it
by Mr. Roland dc la Platicre, which agrees
with the prattice ol certain dyecrs.

On fine pruflian blue, in the proportion of
a pound to a piece of flufl, powdered and
pafled throush a very fine fieve, pour, ina
veflel of delft ware, as much marine acid as
will reduce it to the confiftence of a fyrup.
Stir it continually whilfl it ferments for about
half an hour.  Dilute it well, and ftir it cvery
hour for a day, tiil no more fermentation is
perceptible, the particles are exiremely divided,
and intimately united with the acid.

In a trough nurrower than the conimon ones,
but widening more toward the top, being two
feet and a half high, two fect and a half diameter
at top, and two feet at hottom, put feven or
cight buckets of water for one picce of velvet.
To thele add the compofition, well diluted
with water in a {cprrate veffel, and poured
into the bath through a very fine fieve. As

¢ L’Art du fabricant de vcl~urs de coton.

{foon
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foon as the piece is placed on the winch over
the trough, ftir the bath very brifkly, and let
down the piece fpeedily, working as faft as
poffible for one, two, or three hours; paffing
the piece fucceflively from the winch to the
horfe or board (planche) and from the board
to the winch.

As the pruflian blue is not really diffolved,
but only very minutcly divided, and is weighty,
it is quickly depofited on the ftuff, and always
in greateft quantity on the firft that prefents
itfelf.  Hence 1t follows, that the colour is at
firlt wavy and frequently in patches, whatever
care be taken. At this we fhould not be
furprifed, though we ought to avoid it as
much as pollible ; work and rework the ftuff;

wafh the parts that have taken too much colour

with the bath itfelf; work it over again, now
onc cnd firft, then the other; dry it; work it
again, always as cvenly and {peedily as poffible ;
dry it once more, if neceflary, and work it
again, till we attain the proper fhade, and the
colour be perfeélly even.  There is no colour
that requires a more experienced workman
than this. The ftuff is always to be wathed
and beetled between the dryings.  In all kinds
of baths it is neceffary, that the ftuff be put
in thoroughly wet : if dry, the colour will not

pcnctratc .
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penctrate it without great difficulty, and always
very uncqually.  The laft time it 1s not wathed,
and is dricd on the tenters (raine) in the open
air, cither in the [un or in the fhade, provided
the picce be well ftretched,,

* T'his colour, one ol the moft beautiful pro-
duced by art, is not changed by the air, though
expofed to all its vicifitudes. Mr. Roland
de. la P atiere left patterns of it in the open
air for fix months togcther: for a long time
the colour heightened (a remonté) and at laft
bad loft- but little.  Acids are not injurious
to it: boiling with alum cven produces in it
but little alteration. Duft, however, and rub-
bing on the creafes of it, {foon tarnith it; and
the leaft touch of an alkalince liquor decompoles
it inflantly.

Inftead: of the muriatic acid, Mr. Guliche
ufes a folution of tin.in nitro-muriatic acid for
this operation. )

Formerly a kind of, fea green ( <‘cladon)‘ wag
made with fulphat ol copper ; but this colour,
which approaches very near to blue, poffefles
no durability, and is no longer in ufe; I fhall
however, mention the procefles for it.  The
cloth after baving been fulled and moiftencd
with warm. water, was left for an hour in fliong

foap-fuds, after which it was kept half an hour
or
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or thrce quarters of an hour, in a folution of
{ulphat of copper or blue vitriol ; a nct was
employed to prevent the cloth from being
rendered dull by the fediment from the foap
and fulphat of copper; fometimes in order to
produce a more diftin& "green, a folution of
copper was mixcd with a bath of weld; fome-
times verdegris was {ubftituted for fulphat of
copper. Hellot defcribes a fomewhat different
procefs, by which the Dutch produced this
colour in perfettion.  He fays, that they mixed
together cqual parts of lime and fulphat of
copper in a bag, and turncd: the cloth out of
the copper with the foap-fuds, into another
that was contiguous, in which the particles of
the copper that pafled through the bag, gave it
the green colour. |

SECTION
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SECTION IIT.

Of Red.

C H A P. 1.
Of Mudder.

MADDER, a fubftance very cxtenfively
employed in dyeing, is the root of a
plant which Linnzus divides into two {pecies,
the firlt, rubia tinGZorum foliis fenis, the fecond,
rubia peregrina foliis quaternis. Of the firft
there are two varieties, the cultivated madder
and the wild madder, called alfo rubia fylveftris
monfpeffulana major.

Although madder will grow both in a ftiff
clayey foil and in fand, it fucceeds better in a
moderately rich, foft, and fomewhat {andy {oil,
it is cultivated in many of our provinces, in
Alface, Normandy, and Provence, the beft of
European growth, is that which comes from
Zealand. |

l

There
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'There are various methods of cultivating
and preparing madder, and many treatifes havc
been written on the fubje&, that of Mr. Du-
hamel may be confulted, but more particularly
that of Mr. le Pileur d’Apligny, publifhed at
the end of his art of dycing threads and cotton
ftuffs.

The madder prepared for dycing is diftin-
guifhed into different forts, that obtained from
the principal roots is called grape madder
(garance grape) the mom grape is that which
is produced from the ftalks, which by being
buried in the-earth, arc transformed into roots,
and arc called layers, conchis, each of thefe
kinds is {ubdivided into robée, mi-robée, non
robée, fhort or muil (iniile) *.

When the madder roots are gathered, the
layers arc feparated from them, to form the
non grape, and fuch of the fibres of the roots
as do not exceed a certain degree of thicknefs
are added, as are alfo thofc roots which are
too thick, and which contain a great deal of
heart or ligneous part : the beft roots arc about
the thicknefs of a goofe quill, or at moft of
one’s little finger ; they are {emi-tranfparent

¢ For an explanation of thefe terms, vide page 113.

. : and
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and of a reddifh colour, they have a ftrong
{fmell, and the bark is fmooth.

When the madder is gathered and picked, it
mufl be dited, in crder to render it fit for
grinding and beiig preferved @ im warm cli-
mates 1t s dried in the open air; i Holland,
by mecans of ftoves, which fomctimes com-
municate too grcat a degree of heat, and
change its colour by an admixture of fuliginous
particles.  Heliot afcribes the fuperiority of the
madder which comes from the Levant, to the
circumftance of its having been dried in the
opcn air.

After the root has been dricd, it muft be
fhaken in a fack, or lightly beaten on a wooden
hurdle, alter which it muft be fifted or win-
nowed.  In this way the earth is {cparated
from it, and the dillon is removed, a name by
which the fmall roots and their bark arc diftin-
guifhcd.  After this, nothing remains but to
reduce it to powder, which may bc done by
a vertical millftone, or by peltles, or even by
a.common f{nuff mill.

All the parts of the madder cannot be pow-
dered with equal facility ; the outer bark and™
ligenous parts arc more eafily pounded than
the parenchymatous parts. Advantage is taken

‘of this circumftance in order to feparate thofe
parts,
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parts, as they do not all give the fame colour ;
the outer bark as well as the wood within,
afford a yellowifh colour, which fpoils the red
we wifh to obtain. This feparation eftablifhed
the diftin&tion of madder into robée, mi-robée,
and courte. After the firft operation of the:
mill, the madder is pafled through a fieve with
a cover fitted to it, by which means, what
is called the fhort madder, which is intended
for tan and mordoré colours is obtained ; the
remainder is again ground and fifted, and thus
the mi-robée is obtained ; and a third operation
affords the robée. The madder thus powdered
is to be preferved in a dry place, well packed
in cafks, where from its natural un&uofity it
concretes into lumps.

Mr. Beckmann ® agrees with Mr. Hellot in
opinion, that the heat of ftoves injures the
colour of madder, and that it would be better
to dry it in the air only, the effef of which
might be promoted by various means. He
finds that common ovens, immediately after
the bread is taken out, may be ufed inftead
of the dutch ftoves, when artificial heat is to
be employed. Mr. d’Ambourney  has made

» Nov. comment. fociet. reg. Gotting. tom. viiis
¢ Délibér. & mem. de la fociété d’agriculture de la gene-
1alité de Rouen. -

Vor. 1. I {fome
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fome interefting experiments on madder; he
thinks that the frefh root may be ufed in dye-
ing, with as much advantage as the powdered.
Hc obferved, that four pounds of the frefh
are equal to one of the dried, although in the
“drying feven eighths of its weight are loft ; the
expence of ftoving, packing, and fifting are
faved, and it is only neccffary to take care that
the roots be thoroughly wafhed in a current of
water, as foon as they are taken out of the
ground ; they are afterwards cut into pieces
and bruifed by the vertical mill. In dyeing
with the frefh roots, on account of the quan-
tity of water they contain, we muft take care
not to put too much water into the bath.
Mr. Beckmann fubfcribes to Mr.d’Ambourncy’s
opinion, though he has conftantly made one
obfervation which feems to contradiét it; that
madder is more fit for dyeing, after having
been preferved for two or three years, than
when frefh.

In the neighbourhood of Smyrna, and in
the ifland of Cyprus, a kind, of madder is
cultivated, which affords a more lively red
than that raifed in Europe ; on which account,
it is cmployed in the preparation of the Adri-
anople red. In the countries where it grows
it is called chiveborza, and bazala, but it is

commonly
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commonly known by the name Jlizari. It is
now cultivated in Provence, and Mr. Beck-
mann has raifed #with great fuccefs at Got:
tingen.

The reéd colouring matter of madder may
be diffolved in alcohol, and on evaporation, a*
refiduum of a deep red is left. Fixed alkali
forms in this folution a violet, the fulphuric
acid a fawn coloured, and the fulphat of pot-
afh a fine red precipitate. Precipitates of
various fhades may be obtained by alum, nitre,
chalk, acetite of lead, and muriat of tin.

In macerating madder in feveral portions of
cold water fucceffively, the laft receives only a
fawn colour, which appears entirely different
from the peculiar colouring particles of this
fubftance, and refembles that which is extraéted
from woods and other roots; this fawn co-
loured fubftance perhaps, does not belong to
the pulp, and is only found in the ligneous
and cortical parts.

After having by repeated boiling exhaufted
the madder of the colouring parts that are
foluble in water, it flill retained a deep colour,
and alkali extratted from it much colouring
fubftance ; the refiduum which ftill remained
coloured, was very ineconfiderable, fo that the
pulp appcars wholely compofed of colouring

Ia2 matter,
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matter, a good part of which is not foluble in
fimple water.

Oxygenated muriatic aci®mployed in fuffi-
cicnt quantity to change an infufion of madder
from a red to a yellow colour, produces a fmall
‘quantity of a very pale yellow precipitate, and
the fupernatant liquor is tranfparent, retaining
a greenifh yellow colour more or lefs decp,
according to thc quantity and firength «of the
oxygenated muriatic acid.

The quantity of this liquor required to
deftroy the colour of a decottion of madder,
is double what is ncceflary to deftroy that of a
decottion of an equal weight of brafil wood,
which proves, that the colouring particles of
madder are much better calculated to refift
the influence of the air, than thofe of brafil
wood, they would be eafily changed however,
if not rendered fixed by mordants. To this,
I fhall add fome of the celebrated Mr. Watt’s
cxperiments, which he has been fo kind as to
communicate to me, and which he made with
the beft Zcaland madder.

A. This madder is of a brownifh orange
colour, and of the confiftence of a coarfe
powder poflefling a [light degrec of cohefion :
it attratls moifture, in which cafe it lofes its

properties,
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properties, fo as to become unfit for the pur-
polcs of dyeing.

B. With water it affords an infufion of a
brownifh orange colour ; its colour cannot be
extrafted without a great deal of water, Mar-
graff direfts three quarts of water for two’
ounces of madder. Its colouring particles
may be extratted either by hot or cold water ;
to the latter it appears to give a more beautiful
colour ; its decoélion is brownifh.

C. When an infufion or deccoztion of it is
flowly evaporated in an open veflel, a pellicle
is formed on the furface, which gradually falls
to the bottom, after which frefh pellicles are
fucceffively formed wuntil the evaporation is
finithed.

D. The extra&t thus prepared is of a dark
brown, it partly diffolves in water, to which it
communicates a lightifh brown colour.

E. The infufion fet to digeft for tome days
in an open veflel, which fhould be of fuch a
height, that the liquor reduced to the form of
vapour, . may fall back again, depafits dark
_brown pellicles, the liquor remains of a brown-
ifh colour, and the pellicles are foluble in
water, but with difficulty.

F. Alum forms in the infufion B a deep

brownifh ‘red precipitate compofed of pellicles,
I3 and
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and the fupernatant liquor is of a yellow
colour inclining to brown.

G. Alkaline carbonats precipitate from this
laft liquor a lake of a blood red colour, which
has greater or lefs intenfity according to the
quantity of alum that has been diffolved in it.
In this way a blood red lake may be obtained ;
but we cannot by any means hitherto known,
give it the brightnefs of cochineal lake; in
oil it is tranfparent, but in water it is opake
and withaut beauty.

H. 1If a fuperabundant quantity of alkah
be employed, the precipitate is rediffolved, and
the liquor becomes red.

I. The lake precipitated by pot-afh, is of a
more beautiful colour than that by the mineral
alkali.

K. Calcareous earth precipitates a more
dark and brown coloured lake than alkalis,
particul. rly if it forms lime water.

L. 1If a fcw drops of alkali are added to
the water employed in making the infufion B,
the infufion cxtrafts many colouring particles
of a deep red bordering on brown. 1ft. Alum
precipitates a deep brown lake from this infu-
fion. 2dly. Acids added in fmall quantity
ghange it to a yellowifh colour, and in greater
quantity render it a3 brown yellow, . but they
' ' precipitate
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precipitate nothing from it. gdly. This infu-
fion evaporated to drynefs, forms a gummy
extra&t, which eafily diflolves in water.

M. If the infufion B is made with water
very flightly acidulated with a mineral acid,
it is yellowifh. 1ft. This liquor long digefted-
becomes of a greenifh brown, and the yellow
appears to be deftroyed. 2dly. The addition
of an alkali reftores the red colour, and the
infufion then gives on evaporation an extraét
which readily diffolves in water.

N. If carbonat of magnefia be added to
the water ufed for the infufion B, the infufion
is of a clcar blood red, and on evaporation
forms a blood red extratt, which readily dif-
folves in water. 1ft. A folution of this ex-
traét which is employed as a red ink, when
expofed to the light of the fun becomes yel-
low. 2dly. Alum precipitates from this in-
fufion a fmall quantity of an ill-coloured lake.
gdly. Alkalis give it a redder and more fixed
colour.

O. If the infufion be made with a folution
of alum, it is of an orange yellow. 1ft. This
infufion precipitated by an alkali, gives a lake
rcfembling that of F, but its colour is not

fo good.

I 4 P. A
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P. A folution of acetite of lead added to
the infufion B, forms a brownith red preci-
pitate. 1ft. A folution of mercury in the
nitric acid gives a purple brown precipitate.
edly. A folyjion of fulphat of iron, a fine
‘bright brown precipitate. gdly. A {olution
of fulphat of zinc has not been tried. 4thly.
A folution of fulphat of manganefe, a purple
brown precipitate. gthly. A folution of iron
in the pitra muriatic acid has not been tried.

Q. The infufion B being mixed while hot
with the infufion of cochineal, a brownifh red
precipitate bordering on a deep purple was
formed, of difficult folubility in water; by
continuing the digeftion, a greater quantity of
this precipitate appeared. 1ft. A pattern foak-
ed in a preparation which the linen printers
ufe, having been dyed in this mixture, took
a brownifh red colour, and after having been
boiled in a folution of foap, the colour ap-
pearcd pretty good. 2dly. The folution of
foap became very red, it communicated how-
ever a very indifferent colour to paper.

CHAP
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C H A P I1I.

Of the Proceffes employed in Dyecing awith

Madder.

OOL would receive from maddecr, as

has been already ftated, only a perifh-
able colour, if its colouring particles were not
fixed by a bafe which occafions them to com-
binc with the ftuff more intimately, and which
in fome meafure, dcfends them from the de-
ftruétive influence of the air. For this purpofe,
the woollen ftuffs are firft boiled for two
or three hours with alum and tartar, after which
they are left to drain, they are then flightly
wrung and put into .a linen bag, and carried
into a cool place, where they arc fuffered to
remain for fome days.

The quantities of alum and tartar as well
as their proportions, vary much in different
manufa&orics : Hellot recommends five ounces
of alum and one ounce of tartar to each pound
of wool; if the proportion of tartar be in-
creafed to a certain degree, inftead of a red, a
deep and durable cinnamon colour 1is produced,
becaufe as we have feen, acids have a tendency

to



122 ELEMENTS OF THE

to give a yellow tinge to the colouring par-
ticles of madder. Mr. Poencr f{omewhat
dimintfhes the proportion of tartar, he direéts
that it fhould be only one feventh of the alum;
Scheffer, on the contrary, dire€ts that the
-quantity of tartar thould be double that of the
alum, but I have found that by employing one
half tartar, the colour fenfibly bordered more
on the cinnamon, than when the proportion was
only one fourth of the alum.

In dyeing with madder, the bath muft nat be
permnitted to boil, becaule that degree of heat
would diffove the fawn coloured particles which
are lefs foluble than the red, and the colour
would be different from that which we wifh
to obtain.

When the water is at a degree of heat which
the hand can bear, Hellot direfts us to throw
in half a pound of the beft grape madder for
each pound of wool to be dyed, and to ftir
it well beforc the woal is put in, which muft
remain for an bour without boiling, but in
order to bc more certain of the dye, it may
be boiled for four or five minutes towards
the end of the opecration. Mr. Beckmann
advifes the addition of a little alkali to the
madder bath; I approve the plan in the dye-
ing of thread and cottons.

. By
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By this procefs reds arc obtained which are
never fo beautiful as thofe produced even by
kermes, much lefs, thofe from lake and cochi-
neal ; but as they coft but little, they are ufed
for common low priced ftuffs. The madder
reds are fometimes rofed with archil and brafil:
wood, in order to render them more beautiful
and more velvety, but the brightnefs giveh
them in this way is not lafting.

The quantity of madder which Mr. Poerner
employs is only one third of the weight of the
wool, and Scheffer advifes only one fourth.
Mr. Poerner fays, that having added to the
alum and tartar, a quantity of folution of tin
of equal weight with the tartar, and after two
hours boiling, having let the cloth remain in the
bath that had been left to cool for three or four
days, he dyed it in the ufual way, and obtained
a pleafing red. He defcribes another procefs,
in which, after having prepared the cloth by
the common boiling, he dyed it in a bath but
flightly heated with a larger quantity of mad-
der, tartar, and folution of tin; he let the
cloth remain twenty-four hours in the bath,
and after it had become cold, he put it into
another bath made with madder only, and there
left it for twenty-four hours; in this way he

obtained a pleafing red, fomewhat clearer than
the
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the common red, and bordering a littlc on a
. yellow. According to Scheffer, by boiling wool
with a folution of tin, the quantity of which
he does not mention, with onc fourth of alum,
and by dycing with one fourth of madder, an
‘orange red is obtained.

Bergman fays, that if without boiling the
wool, it be dyed with onc part of a folution
of tin, and two parts of madder, it acquires a
cherry colour, which when expofed to the air
acquires a deeper tinge.

If wool be boiled for two hours with one
fourth of fulphat of iron, then wafhed, and
afterwards put into cold water with one fourth
of madder and then boiled for an hour, a coffee
colour is produced ; Bergman adds, that if the
wool has not been foaked, and if it be dyed
with one part of fulphat of iron and two of
maddcr, the brown obtained, borders upon a
red.

According to thefe chemifts, by employing
fulphat of copper as a mordant, we obtain from
madder a clear brown bordering on ycllow.
A colour of the fame. kind will be produced,
by dycing the wool fimply foaked in hot water,
with one part of fulphat of copper and two of
madder; if equal parts of thefe two fubftances

be ufed, the yellow will be fomewhat more ob-
3 fcure.
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{cure, bordering on a grcen; in both thefe
cafes, the colour does not become ‘darker by
expofure to the air,

I have employed a folution of tin in various
ways, both in the preparation and in the mad-
dering of cloth. I have ufed different folu--
tions of tin, and I have found, that the tint
was always more yellow or fawn coloured, al-
though fometimes brighter than that obtained
by the common procefs.

Madder does not afford a colour fufficiently
bright for dyeing filk; de la Folie, however,
has given us a procefs for employing it for this
purpofe.

Half a pound of alum is to be diffolved in
cach quart of hot water, to which two ounces
of pot-ath are to be added ; after the efferve-
fcence has ceafed, and the liquor has begun
to grow clear, the filk muft be foaked in it
for two hours, it is then to be wafhed and put
into a madder bath; filk dyed in this way be-
comes more beautiful by the foap proof=.
Scheffer gives us a fomewhat different procefs;
the filk is to be alumed in a folution of four
ounces of alum with 1ix drams of chalk for
cach pound of fcoured filk; when a fediment

2 Journal de Phyfique, t. xiii, p. 66.

1s
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is formed, the folution is to be decanted, and
after having become quite cold, the filk is to
be put into it, and to be left eighteen hours;
it is then to be taken out and dried, after which
it is to be dyed with an equal weight of madder,
"when it takes a pretty good, but rather dark red.
Mr. Guliche alfo defcribes a procefs for dyeing
filk with madder®; for one pound of filk he
orders a bath of four ounces of alum and one
ounce of a folution of tin; the liquor is to
be left to fettle, when it is to be dccanted,
and the filk carefully foaked in it, and left for
twelve hours, and after this preparation, it is to
be immerf{ed in a bath containing half a pound
of madder foftened by boiling with an infufion
of galls in white wine; this bath is to be kept
moderately hot for an hour, after which it is
to be made to boil for two minutes. When
taken from the bath, the filk is to be wathed
in a ftream of water and dried in the fun.
Mr. Guliche compares the colour thus ob-
tained, which is very permancnt, to the turkey
red. If the galls are left out, the colour is
clearer. A grcat degree of brightnefs may be
communicated to the firft of thele, by after-
wards pafling it through a bath of brafil wood

® Volftandiges farbe, &c. iv band.

to
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1o which one ounce of folution of tin has been
added, the colour thus obtained, he fays, is
very beautiful and durable.

Madder is ufed for dycing linen and cotton
red, and cven for giving them many other co-
lours by means of diffcrent admixtures; it is -
the moft ufeful of all the colouring fubftances
employed in this kind of dyeing. It is proper
to enter into a fomewhat minute detail of the
different means by which this kind of dye may
be rendcred more certain, more beautiful and
varied. Thrcad does not fo eafily take a co-
lour from madder as cotton, but thc procelles
which fucceed beft for the one are alfo w be
preferred for the other.

The madder red of cotton is diftinguifhed
into two kinds, the one is called fimple madder
red, the other, which is much brighter, is called
Turkey or Adrianople red, becaufe it comes
from the Lcvant, and has {cldom been equalled
in brightnels or durability by our artifts.

Maddecr reds likewife differ very much in
brightnefs and permanency according to the
procefles employed. We are indebted to Mr.
Vogler for fome very interefting experiments
on this fubje&t, of which I fhall now give a
fummary account. Mr. Vogler firft confiders

ke
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the mordants, and afterwards the preparation
of the madder bath .

The firft mordant he tried, confifted of a
folution of three drams of roman alum in four-
tecn ounces of water. Thread and cottons
-boiled for fome minutes in this {olution, and af-
terwards paffed through the different madder
baths, which will be hercafter deferibed, took
a f{light poppv-coloured red. Our author ob-
ferved in this, and many other experiments,
that roman alum was much beiter than com-
mon alum, and gave greater brightnels to the
colours. He always ulcd yeliowith thread and
cotton, which he firft leyed, then wafhed and
dried.

The above proportion of alum appeared to
him the beft, yet though he repeated the alum-
ing three times, he was not able to give the
thread and cotton a good colour. The addi-
tion of the fmalleft quartity of any kind of
acid rendered it paler; the addition of arfenic
produced no effe€t; fheep and cow dung, and
album grecum, added 1o the mordant, as alfo
urine employed inftead of water to diffolve
the alum, contributed fomewhat, but not much,

¢ Crell nevefte entdeckungen, vol. xiii. An.de Chym. t. v,

to
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to firengthen the colour. Muriat of foda and
ammoniacal muriat had-more effe&, but thefe
falts rendered the colour more dull; lime-water
alled very much in the fame way. The fub-
ftances which had the beft effet were gum ara-
bic, ftarch, fenugreek-feed, and above all, glue.
The author fays he has attempted to impreg-
nate thread and cotton with fifh oil, hogs-lard,
and olive oil, but without fuccefs. The gaftric
juicc and the ferous part of the blood of animals
att like the glue.

The thrcad and cotton may be foaked alter-
natcly in a folution of gluc and a folution of
alum, or the glue may be diffolved with the
alum, in the proportion of from one dram and
a halt to four drams, with the quantity of alum
direfted. It is neceflary to choofe fine glue.
This fubftance ufed with alum produces a more
faturated colour, but without alum the red is
dufky.

Muriat and nitrat of alumine not only pro-
duce a more intenfe and durable red than
alum, but the tint is pleafanter, more efpecially
when the nitrat is employed. In general, mu-
** riats render the colour darker, more faturated,
and more durable. Corrofive mercurial muriat
produces the fame effeét.

Vor. IL. K . Having
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- Having diffolved in a ftrong ley of pot-afh,
as much powdercd white arfenic as it would
take up with the affiftance of heat, and having
mixed this folution, which had been diluted
with two parts of water, with a faturated folu-
- tion of alum, the mixture became turbid and
of the confiftence of jelly; it recovered its
tranfparency on adding gradually a folution of
alum.

Threcad and cotton foaked for twelve hours
in this mordant, when wafhed and dried received
from madder a beautiful well faturated colour.
Thread and cotton which had been for fix hours
in nitro-muriatic acid, and afterwards wafhed
and dricd, took from madder a more beautiful
and durable colour, than that which dyers ob-
tain from annotta ; fome bad madder by means
of this mordant afforded a yellowith brown of
an agrecable thade. |

This colour may be changed into a poppy-
coloured red, which may vie with the moft
beautiful colours of this hue obtained from bra-
fil wood and cochineal, by firft foaking the ftuff
in a folution of alum and common falt, and
boiling it a fecond time with madder.

Mr. Vogler macerated for a night three
drams of pot-ath with an equal quantity of com-

mou
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mon madder in a pound of water, he then, ap-
plied a boiling heat, and put into it {ome thread
and fome cotton, and after half a quarter of an
hour’s boiling, he taok it out, rinfed and dried
it, then foaked it in a folution of alum and
common falt, after which he paffed it through
a folution of glue, -and at laft dipped itin a
madder bath; it took a fine full red.

If to the preparation of madder and pot-
ath annotta be added, the thread and cotton
take in this bath a beautiful orange ‘colour ;
it is thus that the dyers in many places prepare
that colour, but it is not {o durable as that
above defcribed.

If infltead of pot-afh roman alum be em-
ploycd, a colour is obtained which is at firft
weak though more lively than with the pot-afh,
and on going on with the procels a fine full
red is obtained.

By giving a weak madder colour to thread
and cotton that have been alumed, by after-
wards foaking them in a folution of alum and
falt, impregnating thé¢m with glue, and dyeing
them a fecond timie in 4 madder bath, they take
a beautiful very lively red.

The :ed of t.rcad and cotton coloured by
two madderings was very much wcakened by
the nitric, fulphuric, and muriatic acids, dilu-

' K 2 ted
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ted with two parts of water, ::md became more
or lefs pale and yellow. The aétion of the
nitric acid was the moft powerful, and that
of the muriatic the weakeft; this laft turned
the colour brown. The vegetable acids have
a much weaker aftion; a folution of alum
powerfully diffolved the colour, rendered it
clearcr, and at the fame time brighter; pot-
afh and lime water have the property of ex-
traling much of its colour, and changing it to
a deep red.

Galls difpofe thread and cotton to receive
the madder colour. Mr. Vogler’s preparation
for galling confifted of five drams of black
galls, kept for twenty-four hours in a pound of
water, which was then boiled for ten minutes,
and fometimes he added fix drams of common
falt. The galled thread and cotton after hav-
ing received the mordants of alum and falt,
took with the madder, a perfeétly faturated
colour but which was of a dark red. Thread
and cotton fucceffively impregnated with a fo-
lution of tin and glue, fteeped in an infufion of
cochineal and galls, wathed and dried, andjaf-
terwards impregnated with the alum and falt
mordant, and laft of all dyed in a madder
bath, reccived an uncommonly beautiful co-

tour which was very bright and confiderably
durable.
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durable. The mordant of alum and corrofive
muriat of mercury and that of alum and falt
gave a'fomewhat decper colour.

Mr. Vogler was equally fuccefsful, when in-
ftead of galls he ufed feveral other vegetable
aftringents, fuch as the ground bark of the
alder and oak, the powdered bark of walnut-
tree root, flowers and bark of pomegranate,
the leaves, bark, and tops of the fumach. He
made many experiments with metallic and
earthy falts, all of which except the aluminous
and the f{olution of tin, appeared to him to be
but little adapted or entirely hurtful in the dye-
ing of red: we fhall communicate the princi-
pal refults.

The folution of nitrat of lead employed as a
mordant, produced a very loaded dirty red in-
clining to brown. In general, folutions of lead
ufed as mordants for thread and cotton difpofe
them abundantly to receive colours from all
vegetable colouring fubftances, but they have
always a dark and dirty appearance, Thefe
mordants may be employed for brown or black
colours ; the bad brown juft mentioned for in-
ftance will change to a perfe& brown of a very
beautiful fhade, if paffed through a mordant of
alum and falt, and boiled a fecond time with
madder, Mr, Vogler obtained a very fine

K 3 black,
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black, by galling thread and cotton impregnated
with falt of lead, and then putting them into a
folution of fulphat of copper, and boiling them
in a bath of logwood.

Cobalt diffolved in the nitro-muriatic acid
produced a very pleafant colour nearly refem-
bling a very faturated violet. A folution of
fulphat of copper gave a bad lilac. Verdegris
diflolved in vinegar produced the fame effe&t.

The nitrat of copper produced a much more
‘beautiful and faturated colour.

Thread and cotton that have received the
mordant of fulphat of copper or iron, take in
the madder bath a dirty dull violet colour.

Mr. Vogler having added the alkaline folu-
tion of arfenic above mentioned, to a mode-
rately faturated folution of fulphat of copper or
iron, produced a turbid ‘mixture which effer-
vefced, and he rendered it tranfparent by add-
ing fulphat of iron. Thread and cotton im-
pregnated with this preparation received a
beautiful faturated puce colour which pene-
trated them deeply.

The nitrat and muriat of iron ‘produced a
better effe€t than -the fulphat and acctite, they
afforded a 'beautiful well faturated violet co-
lour. The alkdline folution of arfenic ‘mixed
vith earthy and metallic ‘falts genecrally render

3 them



ART OF ‘DYEING. 135

them better mordants for all colours. This
likewilc renders the effet of the mordants into
which it enters more lafting, fo that the ftuff
impregnated with it many ycars before, may be
dycd without difadvantage, a circumftance we
do not remark refpetting any other mordant,.
excepting a folution of tin.  Sulphat of zinc
afforded a weaker violet than fulphat of cop-
per. Sulphat of lime and calcareous nitrat
produced no effe€t.  Sulphat of manganefc dif-
covered fome though but little a&tion. Mr,
Vogler remarks, that it is neceflary always to
rinfe the cotton and thread when they come
out of a mordant ; if this precaution be ne-
gletled, a weak colour only is frequently ob-
tained, where a ftrong one was expefted, be-
caule the particles of the mordant difperfed
through the bath, combine with the colouring
particles and are precipitated with them ; this
precaution is efpecially neceflary, when we dye
with fubftances which do not contain much
colouring matter,

Mr. Vogler prepares the madder bath in
diffcrent ways. He put three drams of madder
into from fixteen to eighteen ounces of water, he
macecrated it for twentj'-four hours, then boiled
it for a quarter of an hour, introduced the
thrcad and ¢otton, and boiled them for half

K 4 a quartcr
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a quarter of an hour, he afterwards wafhed
them in two or three waters, and then dried
them in the fhade; he remarks that by long
boiling, the colour of the ftuff is taken away
and deftroyed.

Frefh urine fubftituted for water affords more
lafting colours, but in fummer it is apt very
fgon to become putrid, fo as to render the in-
fufion incapable of giving the dye.

One dram of fheep’s dung or album grecum
produced the fame effe&t as the urine.

Three drams of muriat of foda or one dram
of ammoniacal muriat produced a fuller but
lefs bright colour. Sulphat of pot-afh and ni-
tre had no cffeét.

Three drams of white fugar afforded a morc
beautiful and faturated colour ; on the addition
of four drams of long pepper, it was found to
have become more capable of refifting the ni-
tric acid.

. One dram or one and a half of ftarch or
gum arabic thrown into the bath juft as it be-
gins to boil, and before the cotton is put in,
gives a finer and more faturated colour; one
dram of fenugreek feed produced very nearly
the fame effeét.

If in the beginning of the digcftion four
drams of fpanifh pepper are added, we obtain

from
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from the liquor colours that are more durable
than the preceding, efpecially if we afterwards
add threc drams of common falt.

From one ounce to one ounce and a half of
glue in the ftate of jelly thrown into the liquor
as the ebullition commences, affords a parti-
cularly beautiful {ull colour, and the addition
of thrce drams of common falt not only renders
the colour more lafting, but preferves the infu-
fion from becoming putrid.

The moft beautiful colour of all, however, is
obtained by mixing four drams of ox gall with
the decoélion, but at the famc time it muft be
obferved, that this colour is more cafily de-
firoyed by the nitric acid than any other.

All the madder baths except thofe prepared
with urine, glue, and animal dung, may be pre-
ferved for a long time without lofing their
power. Mr. Vogler kept fome till they be-
camc mouldy and feetid, and yet they dyed
very well; nay he obferves that they produced
more durable colours, or at leaft, colours which
rcfifted the aftion of the nitric acid more
powerfully.

On putting from thirty-fix to forty grains
of cryftals of tartar into the bath, juft as the
linen was thrown in, the colour produced, was
found capable of refifting the nitric acid. Tke

fulphuric,
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fulphuric, nitric, and muriatic acids, in very
fmall quantity, produced the famne effe@t; in
too large a quantity they weakened the colour
and rendered it pale. One dram and a half
of powdered alum made the colour finer, but
" mot morc durable ; twenty-four drams of cor-
rofive muriat of mercury, rendcred it more
obfcurc but more permancent.  White arfenic
employed in different proportions never occa-
fioned the leaft change, though dyers frequently
ufe it as well as orpiment, with a view of making
the colour more durable.

In Mr. Voglers experiments, cotton always
took the colour betier than thread, the differ-
ence however, was not very great, when he
cmployed linen or b cmpen cloth-that had been
a little worn, and that had become {olt to the
touch, and when its texture was loofe and the
thread flightly twifted.

Mr. le Pilenre & Apligny gives a very minute
defcription of the procefls employed at Roucen
for dyeing cotton red ; it is as follows :

The cotton muil be fcoured, galled with one
part of galls to four of the cotton, after which
it muft be alumed with four ounces of roman °
alum to one pound of cotton, and an equal
weight of water; to the {olution of alum, one

twenticth part of a folution of foda, confifting
. of
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of half a pound of foda to a quart of water,
muft be added.

Somc ufe only half the quantity of {oda,
and one fixth ¥efs of water, which they replace
by a folution of tartar and arfenic. Mr. le
Pileur d’Apligny thinks thefe 1aft ingredients
counterat cach other. We have feen by
Mr. Vogler’s experiments that tartar ufed
with the mordant weakens the colour, and that
arfenic was only ufeful when combined with
an alkali.

Others add acetite of lead or faccharum
faturni, or muriat of tin. Mr. le Pileur
d’Apligny advifes the addition of fome vinegar
to the acetite of lead, i order to prevent the
precipitation which is formed, when it is dif-
folyed in water.

When the cotton is taken out of the mordant,
itis {lightly wrung ‘with the pin, and dried ;
the colour is more beautiful as the drying is
flow. They generally dye only twenty pounds
of cotton at a time; it is better to dye even
only ten, becaufe when too great a number of
hanks are wrought in the copper, it is much
more difficult to dye them equally.

A copper in which ten pounds of cotton
are to be dyed, fhould hold about two hundred
and forty quarts of water, which muft be heated:

when
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when almoft too hot for the hand, fix pounds
and a quarter of good dutch grape madder are
to be added, and carefully difperfed ‘through
the bath. When it is well mixed with it, the
cotton which bas been previoufly put upon the
fticks and placed on the edge of the copper,
is to be immerfed hank by hank. All the
cotton being put into the bath, it is to be
worked, the hanks on ecach of the fticks being
turned for three quarters of an hour, and the
bath kept conftantly at the fame degree of heat
without boiling. At the expiration of this
time, the cotton is taken out and placed on
the edges of the copper, a pint of the above
ley of foda is to be added to the bath, the
cotton is then to be returned into the bath,
and boiled from twelve to fifteen minutes,
laftly, it is to be taken out and left to drain,
wrung, wafhed in a ftream of water, and wrung
on the pin a fecond time.

Two days aftcrwards, the cotton receives a
fecond maddering in the proportion of eight
ounces to the pound, and is worked about as
in the firft maddering, with this difference,
that no ley is added, and that well water is’
employed for the bath; this maddering being
finithed, the .cotton is left to cool, wathed,

wrung, and dricd.
Mr.
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Mr. le Pileur d’Apligny does not think this
method of dyeing by two baths a good one,
becaufe ‘it requires more time and fucl, and
becaufe the fecond maddering cannot furnifh
much dye, the falts of the mordant having
been exhaufted by the firft. He propofed
another method, in which he fays feveral dyers
have already fucceeded ; it confifts in aluming
the cotton twice, and then dyeing it by one
bath only.

In order to render this red more lively, a
quantity of warm water, fufficient to moiften
the cotton, is put into a caldron or vat, into
which about a pint of the ley is to be poured,
the cotton is to be foaked in this bath, pound
by pound, left there for a moment, taken out,
wrung, and dried. According to Mr. le Pileur
d’Apligny this operation is ufelefs, for as the
red cotton is intended for making ftuffs, from
whence it is ncceflary to feparate the prepara-
tion when they are to be wrought, the colour
of the cotton is at the fame time rendered
more lively, becaufe it is pafled through warm
water rendered more ative by the addition of a
‘little ley. When the ftuffs are taken out of this
water, they are wafhed in a ftream, and {pread
upon the grafs, where the red brightens more

than it would do by any other operation.
' The
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The red in ]z_rinted ftuffs is likewife pro-
' duced by madder, but it muft be fixed by a
mordant. Mr. Wilfon defcribes that which is
ufed for this purpofe, as follows, in. four pounds
of hot water (fome employ lime water) three
* pounds of powdered alum, and one poand of
faccharum faturni, or acetite of lead;r are to
be diffolved, this folution is put inte. 4 veffel
fufficiently large to allow of the effervefcence
which takes place, and two ounces of po{vdered
chalk, two ounces of pot-afh, and two ounces
of corrofive muriat of mercury, or corrofive
fublimate, are to be added. This mixture
muft be well ftirred and fuffered to fettle, the
clear liguor muft then be decanted, or what is
better, filtered.

With this liquor, coloured with the decoc-
tion of brafil wood, they print, and pafs the
ftuff through hot water, in which cows dung
has been diffufed, in order to take away the
ftarch or gum, ufed to give confificnce to
the mordant, they then carefully wafh it, and
put it into a madder bath. All the fuff
becomes coloured, but that which has not
been fixed by the mordant is deftroyed, by
alternately boiling with bran and expofure on
the grafs,

M.
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Mr. Oberkampf ufes the fame ingredients
for the mordant, except that he does not put
into it "any corrofive mercurial muriat. We
have feen by Mr. Vogler's experiments, that
that metallic falt rendercd the colour of the
madder more durable, and at the fame time
deceper.

I fhall here call to the reader’s recollettion
that alum is decompofed by acetitc of lead,
and that there refults from the decompofition
an acetite of alumine, whilc the icad combined
with the fulphuric acid, forms an infoluble falt,
which remains in the fediment.  The alkalt
and the chalk ferve to take up the fuperabun-
dant acid, which would weaken the colour of
the madder, and give it a yellow tinge.

Mr. Wilfon direts the ufe of this mordant,
which is known by the name of priuters mor-
dant, and which is the fame which NMr. Watt
refers to in the experiments above mentioned,
relative to the dyeing cotton red ; according to
his procefs it muft be galied, dried, impreg-
nated with the mordant, dilifted with hot water,
dricd a fecond time, maddcred, wafthed, and
dryed again.

The Adrianople red poffcﬂce a degrce of
brightnefs, which it is difficult for us to ap-
proach by any of the procefles hitherto men-

tioned,
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tioncd, it has likewife the property of refifting
-much more powerfully the aion of different
reaftives, fuch as alkalis, alum, foap, and
acids. Mr. Vogler confefles that by his nu-
merous procefles, he has not been able to
-obtain a red of a degree of permanency equal
to that of the Adrianople red, though hc has
much excelled in this refpeél the falle Adriano-
ple reds ufed for Siamefe (fiamoifes) and other
red ftuffs. It is neceffary to remark, that foap
fuds *weakens and dcftroys the moft durable
maddcr colours, cven that of the Adrianople
cotton ; hence it appears, that we ought as
much as poffible to be fparing in the ule of
foap, in the wathing of thrgad and cotton of
this colour; the only difference between the
true and falfe Adrianoplc red, is this, that the
one refifts thele influences much longer than
the other.  Aqua fortis or dilute nitric acid, is
according to Mr. Vogler the beft and moft
expcditious teft, for diftinguithing the true
Adrianople red from the falfe. If we im-
merfe a thread of the latter dye in it, it foon
becomcs pale, and in lefs than a quarter of
an hour white, while the true Adrianople red
will rciaain in it for an hour without any alter-
ation, and indced never entirely lofes its co-

lour, whiclr acquires an orange hue.
The
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The Adrianople red, which for a long time
came to us by our Levant trade only, excited
the induftry of our artifts, but their attempts
were for a long time fruitlefls, or their fuccefs
confincd to a very few manufaflories. The
Abbé Mazcas publifhed fome experiments which
threw confiderable light on this kind of dye,
and government, {rom the information it re-
ceived, publifhed in 1765 an inftru€tion under
the title of A4 memoir containing 1he procefs
Jor dycing [pun citton of the fame jearlet ved
as that of the Adrianople cotton. We find the
fame defcription in Mr. le Pileur d’Apligny’s
trcatile, but the procefs has not fucceeded
completely : the fault feems principally to
have confifted in making the alkaline folu-
tion too ftrong. The alterations made in difler-
ent manufaétories, with more or lels fuccefs,
have been kept fecret. For the following de-
{cription I am indebted to Mr. Clere, who has
the management of a manulattory at Vau-
dreuil, and who has fent me a pattern of his
cotton, which is dyed of a beautiful and dura-
ble red.

Vor. IL L Procefs



.46 LLEMLNTS OF THE

>racefs for the Adrianople or Turkey Red.

When a hundred pounds of cotton are to be
dyed, we muft begin by feouring it well.  This
operation confifts in boiling the cotton in a ley
of foda, marking one degree of the arcomcter,
to which is commonly added the remmainder of
the bath which has been employed for pafling
the cottons through, for the white preparalion
(en 'apprét blanc) which is called fickion.

In order to {cour the cotton properly, and
prevent it from entangling, a cord is pafled
through three hanks (the hank is compofed of
four knots (pentes) each of which weighs a
guarter of a pound, making the hank equal
to a pound) and it is thrown into the ley when
it begins to boil; it is carcfully immerfed, that
it may not be fcorched by the upper part of
the caldron, which fhould contain about one
hundred and filty gallons of water for a hun-
dred pounds of cotton: the cotton is com-
pletely fcoured when it finks of itfell in the
caldron; it i~ then taken out, and wafhed
knot by knot in the river, wrung, and hung
out to dryv.

Second
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Second Operation ; Bath with Dung.

A hundred pounds of Alicant foda (barilla)
in coarfe powdcr, are put into a tub with a hole
ncar its bottom, to allow the water to run into
another tub placed under it; feventy-five gal-
lons of lixivial water are poured on the {oda
in the upper wub; when the water which has
run into the lower one marks two degrees of
the foap-makers areometer, it is proper for the
bath with dung, which is made in the following
manncr.

I'wenty-five or thirty pounds of fheeps dung
arc mixed with the above ley in a large carthen
veflel, and ftirred with a wooden pettle, then
pafled through a hair fieve placed over the vat
in which the bath is to be prepared, twelve
pounds and a half of Provence olive oil are
then poured into the vat, and kept conftantly
ftirring with a rake, that it may be perfeétly
mixcd with the ley and the dung; the foda ley
is pourcd upon it, nine buckets of water (each
equal to four gallons) are commonly required
for a hundred pounds of cotton. The bath be-
ing thus prepared is in a proper flate to receive
thc. cotton.  For this purpofe, fou:e of the bath
is taken in a wooden bowl, and poured into

L 2 an
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an carthen pan fet in brick-work at a pro-
“per height for working. A hank of cotton
is taken and well wrought with the hands; it
is frequently taken up and turned in the pan,
and then hung upon a wooden hook fixed to
“the wall; it is flighily wrung out, and thrown
upon a table, and the fame operation is repeated
with each hank. Tle table upon which the
cotton is thrown ought to be raifed cight or
ten inches from the ground. A workman takes
a hank in cach hand, and {trikes it on the table
to {tretch the threads; he turns it threc times,
and then makes a fmall twift to form a head
for the hank and lays it upon the table: not
more than three hanks fhould be placed one
upon another, as too great a weight would
fyueeze the bath out of «the under hanks. The
cotton ought to remain ten or twelve hours on
the table, and then be hung out to dry.

Third Operation ; Bath with Oil, or White
Barh.

Ley of foda alfo at two degrees of the areo-
meter 1s taken, and after the vat in which the
bath with dung was made has been well cleaned,
twclve pounds and a half of olive oil are put
into it, and the ley of foda added while it is
kept conftantly ftirred with a rake, in order to

mix
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mix the oil completely. This bath ought to
refemble thick milk, and that it may be good,
it is neceflary that the oil fhould not rife to the
furface ; fome of this bath is then put into the
pan, and the cotton dipped hank by hank, as
in the former operation; it is thrown on the’
table, and beat upon it, which is called créper ;
it is lcft there till the next day and then hung
out to dry. For this bath about eight buckets

of ley are required,

Fourth Operation ; firft Salt.

Fretfh foda is added to the remainder of that
firlt put into the tub, if the water poured upon
it has not attained three degrces. For this
operation e¢ight buckets of ley are poured into
the vat upon the remains of the white bath,
and the cotton is pafled through it in the fame
manner as before.  T'his operation is called
gving it the firji jalt (donner le premier fel).
The ley being at three degreces.

Fifth Operation ; fecond Salt.

The cotton is pafled through a ley of foda
at four degrees, the working being conduéted
as before defcribed,

L3 Sixib
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Sixth Operation ; third Sals.

The cotton is pafled through a ley of foda
at five degrees.

Seventh Ogperation ; fourth Salt.

The cotton is paffed through a ley of foda
at fix degrees, the fame precautions being ob-
fcrved, and then carricd out to be dricd on
very fmooth poles; when dry, it is taken to the
river to be wafhed in the following manner.

Eghth Operation.

The cotton muft be firft foaked in the wa-
ter, then taken out and put upon the horle
(bayard) to drain; water is repeatedly thrown
on it, that it may be well foaked, and an hour
after it is wafhed knot by knot, to frec it com-
pletely from the oil, which is abfolutely necef-
fary to its taking the galling well; it is then
wrung with the jack and pin, and firetched
upon the poles to dry: the cotton when thys
wafhed ought to be of a beautiful white,

Ninth Operation ; galling,

" For the galling, we muft choofe good galls
in forts (a term employed in commerce to
denote
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denote black and* white galls mixed togcther
in equal quantities) and having bruifed them,
put for each hundred pounds of cotton, twelve
pounds and a half into a copper, and boil them
in fix buckets of clecar river water. Threc
‘hours are gencrally required to boil them fuf-
ficiently ; we perceive that this is accomplifhed
when they break between the fingers like
boullie ; thrce buckets of cold water are then
added, and the whole paffed through a very
clofe hair fieve, {queczing with the hand what
has not pafled through, in order to feparate all
the refinous particles.  When the water has
fettled and become clear, the galling is to be
performed in the following manner.

Nine or ten quarts of the galling is pourcd
into an earthen pan fet in the wall at a height
convenient for working, and the cotton is dip-
ped in it by fcparate hanks, working it well
with the hands; it is then wrung with the pin,
and carried out to be dried as faft as it is dip-
ped, a precaution effentially ncceflfary to pre-
vent the cotton from growing black.

When the cotton is thoroughly dricd we
proceed to the aluming, in the following man-
ner.

1. 4 Tenth
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Tenth Operation ; aluming.

The copper in which the decottion of galls
was made being well cleaned, eight buckets
of river water and eightecn pounds of roman
‘alum are put into it, and the alum diffolved
without boiling; when the folution is com-
plete, half a bucket of foda ley at four degrees
of the areometer is added, and the cotton then
wrought in it hank by hank as in the galling ;
it is then f{prcad out to dry, and afterwards
wafhed from the alum as follows,

Elcventh Opcration ; wafbing from the
Alum,

Having left the cotton to foak and drain for
an hour upon the horle, each hank is wafhed
feparatcly threc times, wrung with a pin, and
carried to the tenter ground.

Twelfth Operation (remonter fur galle.)

This operation confifls in a repetition of the
former ones. A white bath ix prepared fimilar
o that dcleribed in article 3; twelve pounds
and a half of good Provence oil are put into
a vat, aud cight buckets of ley, at two degrees
of the foap-maker’s areometer, added to it,

and



ART OF DYEING. 153

and the bath being well ftirred, the cotton is
dipped in the manner delcribed in article 3.

Thirteenth Operation ; firft Salt.

The cotton after being well dried is dipped
fn a ley at three degrees. |

Fourtecnth Operation ; fecond Salt.

After the cotton has becn well dried, it is
dipped in a ley at four degrees.

Fifteenth Operation ; third Salr.

‘When the cotton is again dry, it is dipped
in a ley at five degrees, and this concludes
the dips: aflter beiug dried, it is wafhed, ga'led,
and alumncd, with the fame proportions and
attention to the fame circumftances as in ar-
ticles g, 10, and 11: the cotton has now re-
ccived all the preparations neceflary for taking-
the dyc, and ought to be of the colour of the
bark of a trec. A very eflential circumftance
to be attended to, 1s, never to dip the cotten
until it is perfettly dry, otherwife we run the
rifk of rendering the coiour fpotted. When
the cotton is hung out upon the poles, it muft
be frequently fhaken and turned to make it dry
pniformly.

Siateenth
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Sixtcenth Operation ; the dycing.

A copper of an oblong fquare form is genc-
rally employed, which ought to be capable
of holding about onc hundred gallons, in which
" quantity twenty-five pounds of cotton may be
dyed at once. The procefs [or dyeing is begun
by filling the copper with water within four or
five inches of the brim, and pouring in a
pailful of bullocks blood, or what is ftill better
when it can be procured, fheeps blood (this is
equal to about five gallons) and then adding
the lizary. When we wifh to obtain a fine
bright colour, which penetrates, and has a good
body, we commonly mix feveral kinds of lizary
together, as onc pound and a haif of lizary of
Provence, hall a pound of lizary of Cyprus;
or if thefe cannot be had, a pound of that of
Provence, with as much of the lizary from
Tripoli or Smyrna, allowing always two pounds
for onc of cotton.  When the lizary is in the
copper it is {{irred with the rake, to break the
clods or lumps, and when the bath is warm,
the cotton is put in on fkein fticks, two hanks
commonly on each; carc muft be taken to
immerfe it properly, and ta turn the cotton
on the fkein fticks by means of a pointed ftick
paffed along them within the hanks. This pro-
cefs
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cefs is continued for an hour; and when the”
copper begins to boil, the cotton is taken off
the fkein fticks, and immerfed in it, each hank
being fufpended by mcans of a cord pafled
through it, to fticks {upported over the copper.
The cotton ought to boil about an hour, in
order to extract all the colouring matter from
the madder. There is alfo a method of dif-
covering when the colour is extrated, by the
formation of a white froth on the copper. It
is now taken out, and wathed knot by knot at
the river, wrung with the pin, and dried.

Scventeenth Operation ; brightening.

Soda ley at two degrees is poured into the
copper uled for {couring, which fhould hold a
hundred and fifty gallons of water, and it is
then filled within ten or twelve inches of the
brim; four or five pounds of olive oil are then
added, and fix pounds of white Marfeilles {foap
cut very fmall; it is kept flirring until the foap
is diflolved, and when the copper begins to
boil, the cotton is put in, a cord being previ-
oufly paffed through it to prevent its being en-
tangled: the copper is .then covered up, and
ftopped with rags, loaded and made to boil
gently for four or five hours; the cover being
noy taken off, the cotton fhould appear finifhed,

anqd
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and of a beautiful red. The cotton muft not
- be taken out of the copper for ten or twelve
hours, becaufe it improves in the bath and
acquires a much greater degree of brightnefs.

It muft be well wathed knot by knot, and
‘dried, and the operation is completc.

I am in the habit of giving my cottons a dip
after they have ‘become quite dry ; I make a
folution of tin in aqua fortis, taking for a
hundred pounds of cotton three or four pounds
of aqua fortis at twenty-fix degrees®, to which
I add an ounce of fal ammoniac for cach
pound, and then diffolve in it fix ounces of
fine tin in grains; 1 add to the bath a pound
and a half of mineral cryftal; I then dilute
the mixturc with cight buckcets of water, and
dip my cotton ; it muft then be wafhed ; this
dip gives the cotton a very fine fire (feu).

N. B. Only the rcfidua of the firlt prepa-
rations are to be put into the fickiou ; thofe
which remain after the cotton has been galled
arc of no ufe, and muft be thrawn away.

—— R ——

Mr. Gren has publithed fome experiments
which throw a grcat deal of light on the

¢ To diftilled water as 1220 to 1000, T
theory
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theory of the Adrianople redc. He took two
ounces of fpun cotton, on which hc poured
frefh oil, and left it to foak for fifteen days,
taking care to work the cotton well with it
from time to time ; he then {queezed out the
oil as much as poffible, and put the cotton’
into a boiling folution of barilla. After boiling
it for half an hour, he poured out the ley
which had a milky appearance, and fupplied
its place with frefh urine, in which he boiled
the cotton a quarter of an hour; but he has
afcertained, that water may be fubftituted for
the urine.  Ile made a deco&tion with half an
ounce of alum and two drams of fumach, and
put the cotton which had been well wafhed into
it while botling hot, and kept up the chullition
for an hour : after which he let it ccol, and
kept the cotton in it twelve hours ; when
taken out of this bath, it was dried in the
fhade, wathed in cold water, and dyed with a
decoflion of half an ounce of madder: he
chofe whole roots of madder the moft flender
he could find, cut them into fmall picces, and
pounded them. He left the cotton to grow
cold in the bath. When, wafhed, it fhewed a
very fine colour, which differed {from the true

¢ Crell neuefte entdeckungen, vol. iii.

Turkev
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Turkey red cotton only in luftre, which it did
-not poflcefs in fo high a degree, but it fuftained
the fame proofs; thus it retained its ‘colour
after being wafthed in boiling water ; the bright-
nefs of the colour was increaled by wafhing
in a cold ley of afhes ; vinegar did not change
it ; expofure to the fun and air for threc weeks
produced no fenfible alteration in it.

Ground madder of a middling quality, pro-
duced under fimilar trcatment, a dirty brown
colour without any brightnels; but Zealand
madder of a good quality produced a colour
fimilar to the former.

The addition of fixed alkali, even in fmall
quantity to the decotlion, produced a deeper
colour. The addition of folution of tin gave
the colour a more pleafing hue.

Mr. Gren obtained only a bad colour which
fimple wafhing difcharged, when he ufed pure
or cauftic pot-ath inftead of foda; but carbonat
of pot-afh fucceeded as wecll as foda, when
care was taken to {queczc out the oil from the
cotton previous to its being put into the {olu-
tion of the falt; if the oil was not fqueczed
out, the colour was but indifferent : whence he
infers, that the alkali ought not to be fo cauftic
as to deprive the cotton entirely of the oil,

while at the fome time, it ought to, poflefs
{ufficient
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fufficient a&ivity not to allow it to retain too
much. Thefe experiments alfo evinced, that
in ordef to produce a red fimilar to that of
Adrianople, it was neccflary to choofe the beft
kind of madder, and to prefer the wholc roots,
rejecting thofe which are too old, too woody,
or rotten.  When he cmployed different kinds
of the ground madder, he moft commonly
obtained a dark brown colour inftead of a red,
notwithftanding all the attention he could em-
ploy in the coétion.

I have repeated the procels of Mr. Gren,
a great part of the numecrous and interefting
experiments of Mr. Vogler, and have made
fome others of my own, of which I fhail now
give the refults.

I have found, that the acetite of alumine
formed by the mixture of alum, and the ace-
tite of lead or falt of faturn, as already ex-
plained in the firft part, was a better mordant
than alum, for fixing the colour of madder, and
that it was ftill more efhicacious, when it con-
tained an excels of acid, as it is preparcd
for the printing of linens, and as Mr. Willon
direéts. . -

Alum faturated with pot-afh to fuch a degree
as to afford a flight fediment, was alfo a much

more efficacious mordant than alum, probably
o for
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for the fame reafon. Solution of arfenic in
pot-alh produced a fimilar effet, and even
feemed to be fuperior. ‘

Galling renders the colour more fixed and
appecars to darken it a little; yet galling is
‘employed in the Adrianople procefs. Galls
cannot be mixed with madder, becaufe they
prevent the extrattion of its colouring part.
I have always begun my procefles by galling,
after havingpleyed the cotton.

Leying renders the cotton more difpofed to
become faturated with colour.

I have made the fame obfervation as Mr.
Vogler, that mucilages and gums render the
colour more fixed, but that glue in particular
produced this cffect: it combines with the
aluminc and the cotton, and thus imparts to the
cotton the property of animal fubftances.

Complete exfliccation between cach of. the
procelles is very ufeful ;5 when the water is
expelled, its attrattion no longer oppofes the
combination or decompofition of the mordant
to which it proved an obftacle. It appeared to
me a matter. of indiflerence whether the cx-
ficcation was quick or f{low, provided however
it was not too rapid, becaule of the cryftal-
lizablc falts, the alum for cxample, for then,
the [olution exfudes before it is decompofed

and



ART QF DYEING. 161

and cryftallizes on the furface’; in which cafe
the dyers fay that it has run. This is probably
the reafon for direfting that the cxficcations
fhould be conduéted in the fhade and not in
the fun. .

I have found that long maceration and long’
continued boilings with the mordant were ufe-
lefs, and that it was {ufficient if the cotton
was well impregnated with the mordant: It
has appeared to me for example, that no greater
eftect is produced by repeating the aluming
two or three times fucceffively, than by one
opcration properly conduéted.

If only the faturation and permanency of
the colour were attended to, we fhould from
my cxperiments begin by leying the cotton,
galling, drying and foaking it in thc ‘mordant
compoled of alum, and the alkaline folution
of arlenic, or in the faturated acctite of
alumine; we {hould then dry it, foak it in a
folution of gluc, dry and wet it, that it may
not take the colour unequally, and laftly, dye
it in a maddcr bath, containing glue. If we
add common falt to onc of the fuft prepara-
tions, the dyc is fill fironger (plus forte) 5 but
the colour obtained in this manner and by
fimilar procefles, is browncr and much lefs
bright than the Adrianople red, '

Yor, 11, M of



162 ELEMENTS OF THE

Of the two procefles, by means of which I
‘came neareft the Adrianople red, without
ufing a confiftent oil, the onc was by em-
ploying as mordant, a folation in thc nitric
aeid of the precipitate from alum by common
‘pot-afh ; the other was by adding oxyd of tin
to the madder bath. By this laft procefs, I
obtained a red which might eafily be con-
founded with that of Adrianople : 1 fhall com-
pare their durability hereafter.

I repeated the procefs of Mr. Gren with
fuccefs, fubftituting galls for the fumach ; but
the colour which I obtained, and which came
very near the Adrianople red, withftood the
attion of leys, foap, and the air, lefs power-
fully.

We have feen that Mr. Vogler bad not fuc-
ceeded by imprcgnating the cotton with oil ;
and yet without a grealy fubflance, we cannot
obtain a colour like the Adrianople red. The
inteftinal liquor of fhecp cmployed in the
Adrianople procefls under the name of fickiou,
feems to aét by means of the greafe which it
contains, and by a fubftance analogous to the
ferofity and gluten found in all animal fub-
flances. ‘

Mr. Pallas relates in the Peterfburg journal
for 1776, that the Armenians, whom the

troubles
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troubles in Perfia obliged to retire to Aftracan,
dye Turkey red by alternately impregnating
the cotton with fifh oil and drying it, for
feven days ; that they have obferved that other
oils do not fuccced, and that they do not cven
ufe the oil of all fith indifcriminately, but’
choofe that which becomes milky upon being
mixed with an alkaline folution. Afier thefe
repeated impregnations and, exficcations, they
wafh the cotton and dry it : they then give it
an aftringent bath to which a litile alum is
added ; they dyc it in a madder bath with
which calves blood has been mixed ; finally,
they digeft it for twenty-four hours in a f{olu-
tion of {oda. It would fcem that Mr. Vogler
had not remarked, that the cotton fhould be
deprived of the oil only to a certain degrec by
mcans of the ley.

The following obfervations prove that in the.
Adrianople rcd, the cotton has retained a little
of the oil. A fkein of cotton having bcen
foaked in foap-fuds and wrung flightly, was
dried and then immerfed in a mordant of alum
faturated with pot-afh, afterwards dried, and
dyed; it had only a wecll faturated madder
colour ; after two minutes boiling in wcak
foap-fuds, it came out with the fhade of

M 2 Adrianople
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Adrianople red: its durability was not ex-
‘amined.

If cotton dyed with madder in any way be
boiled for fome minutes in foap-fuds, it ac-
quires a rofe colour (rofé); if it be then
fqucezed, a greafy matter is prefled out, which’
has thc colour of Adrianople red, and which
fixes on white cotton. Mr. (Etinger has ob-
ferved f in 1764, that 6il had the property of
diffolving the colouring matter of the Adria-
nople red, fo that if it be moiftcned with oil,
its colour is communicated to white cotton
when rubbed with it for fome time. He had
thence concludcd, that oil muft enter into the
preparation of Adrianople red, and the Abbé
Mazéas has long ago proved that the ufe of oil
in that dye was indiipenfable &.

The kind of madder employed has great
influecnce on the colour produced. It appcars
abfolutely ncceffary to employ that which is
calicd lizary, in order to ohtain a colour equal
to the Adrianople red.

f Differt. de viribus radic. rubiz tin€t. antirachiticis a
virtute offa animal. vivorum tingendi non pendentibus.

¢ Recherches fur la caufe phyf. de V’adhérence de Ia
couleur rouge, &c. Mem. des Sav, éirang, tom. iv,

With



ART OF DYEING; 165

With refpeét to the choice of madder, we
muft recolleét that Meflrs. d’Ambourney and
Beckmann recommend the ufe of frefh mad-
der; but it is generally fuppofed that it gives
a more beautiful colour when kept for a ycar
or two before it is ufed, and Mr. Guhliche
fays, that the old madder gives a colour
nearly as beautiful as lizary. There are
cafes perhaps in which the ufe of frefh madder
would be advantageous; the choice of the
young roots would certainly be proper.

Having expofed for a long time to the in-
clemencies of the weather, the cotton which
I had dyed with the addition of oxyd of tin
to the madder bath, that, for which the folution
of alumine in nitric acid had been employed as
mordant, and a pattern of Adrianople cotton ;
the colour of the firft remained longeft without
any fenfible change ; at laft however it acquired
a yellow hué ; the fecond acquired a yellowifh
tinge fooner; the colour of the third was
impaired foonefl, but it did not change its
hue (ton). '

From this experiment it follows, that we
may confider in cotton dyed with madder, its
power of refifting the a&tion of the air for a
long time, or that of refifting alkalis or foap.
This Jaft can only be obtained by means of

M3 oils
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oils and greafe, but the firft depends principally
on the mordants employed, and the number of
dryings. It is therefore proper, independant
of the beauty of the colour, to employ pro-
cefles fimilar to that of Adrianople, for fuch
ftuffs as are to bc fubjefled to leying or fre-
quent wafhing with {oap.

Mr. Wilfon makes an obfervation which is
worthy of attention. He fays that ftuffs made
of cotton, which has not been fpun by Mr.
Arkwright’s machines, cannot be dyed by the
Adrianople procefs, becaufe the filaments of
the cotton arc made to briftle up (fe hériffent)
in the numcrous operations of this procefs ;
but that thefe filaments preferve their paral-
lelifm much better when the cotton has been
{pun and carded by thefe machines, and that the
ftuffs can then undergo the fame operations
without injury to their texture b,

But as colours which fuftain the aétion of
the air as well as the Adrianople red, may be
obtained by fhorter procefles, and as cotton
ftuffs are not intended to be fubmitted to
leying and frequent wathing, procefles analo-
gous to {ome of thofe defcribed above, may
frequently be employcd with advantage.

" An eflay on light and colours, &c. .

One
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One circumftance which I ought not to
omit, is that the oxygenated muriatic acid
reprefcnted the aétion of the air on the madder
reds expofed to its influence, indicating the
patterns which would refift its attion moft
powcerfully ; while the nitric acid on the con-.
trary indicates the cotton dyed in the Adria-
nople manner, by giving it a yellow colour, as
Mr. Vogler has obferved i ; this effeft feems
to dcpend on the combination of the animal
oil with the cotton, to which, as to all other
animal fubftances, the nitric acid gives a yellow
calour, by deftroying the proper colour of the
madder : it is this combination of animal oil
with the cotton which forms the diftinguifhing
chara&leriflic of this fpecies of dyc: a dif-
ferent kind of oil might produce a bright
colour, but probably it would not be fo du-
rable.

1 have alfo tried the oxyd of tin in dyeing
wool. The deco&tion of madder acquires a
more clear and lively red by the addition of
this oxyd ; its colouring particles became fixed
much ‘more quickly and more abundantly, upon

i T believe that Mr. Beckmann made this finterefting
obfervation before Mr, Vogler. Phyfical /Econ. Bibliotheck.
vol. iv,

M cloth
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cloth which had been prepared by a decoétion
of alum and tartar in the ordinary manner.
The cloth came out of the dye bath of a
much more faturated and beautiful red, than
a {imilar pattern dyed with an equal weight
.of madder, without oxyd of tin; the advan-
tage however does not appear to me fo great,
as to render the procefs worthy of being com-
monly employed.

Oxyd of zinc ufed inftead of tin, pro-
duced a fine orange colour in the cloth;
oxyd of lead a dull brick colour ; that of iron
had no fenfible effett.

The above obfervations on madder may
admit of numerous applications, in the very
extenfive and various ufes for which it is
cmployed, efpecially in the dyeing of cotton
and linen. It is a fubftance which merits
particular attention upon account of the ad-
vantages it may afford by its cultivation.

CHAP
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CHAP. I

Of Cochineal.

fNOCHINEAL was at firft fuppofed to be
a grain, but naturalifts foon difcovered

that it was an infe€t. It is brought to us from
Mexico, where the infe&t lives upon different
fpecies of the opuntia. The body of the fe-
male is flat on the belly and hemilpherical on
the back, and marked with tranfverfe wrinkles.
The {kin is of a dark brown; the mouth is a
tubular point which iffues from the fide of the
thorax : it has fix very fhort brown legs and
no wings ; the body of the male is rather long,
of a deep red colour, and covered with two
wings extending horizontally, and.croffing a
littlec upon the back; it has two {mall antenna
on the head, and fix legs, which are larger
than thofe of the female; it has not a dircét
flight but flutters, hopping very feldom; its
life, which is only of a month’s duration, ter-
minates by its amours ; and the fecundated fes
male lives a month longer, and dies after partu-
rition: the female is fometimes oviparous and
fometimes viviparous. The young females
when brought forth difperfe themfelves upon
the
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the joints of the opuntia, where they remain
fixed by their trunk (trompe) till the end of
their life.

Two forts of cochineal are gathered at
Mexico; the fylveftris, there known by the
“fpanifh name graua fylvcfira. and the fine, or
grana fina, called alfo Mefteque, from the name
of a province of Mexico, and which are bred
upon the nopal. The firft is {maller, and co-
vered with a cottonny down, which increafes
its weight with a fubftance which is ufelefs in
dycing : an cqual weight of it therefore gives
lefs colour and is of a lower price than the fine
cochineal ; but thefe difadvantages arc perhaps
compenfated by its being reared with greater
facility, and at lefs expence, and even by the
eflc@ts of its down, which enables it the better
to refift rain and ftorms.

The coch. fylveft. when bred upon the
nopal, lofes part of its tenacity, and fomec of
its cotton, and acquires double the fizc it has
on the other ipecies of opuntia. It is there-
fore to be hoped that it would be improved
by a continued attention to the rearing of it,
and would approach more and more to the fine
cocliineal. ’

M. Thieri de Menonville was led by his

patriotic {pirit and perfonal courage, to expofe
himfelf
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himfelf to imminent danger, in going to ob-
ferve the mode of rearing the cochineal in
Mexico, in order to obtain from thence that
valuable produétion, wherewith he might en-
rich the colony of St. Domingo. He brought
back with him both fpecies of cochincal, and’
nopals, the kind of opuntia which affords the
beft food for thcfe infeéts.

Upon his return, he employed himfelf in the
cultivation of the nopal and different kinds of
opuntia, and in rearing the two fpecies of co-
chineal ; but death cut off that excellent citi-
zen, and the fine cochineal foon perifhed.

When he returned to St. Domingo, he dif-
covered the cochinilla fylveftris upon a kind
of opuntia called pérefchia, or patte de tortue,
which grows there. This difcovery did not
remain unprofitable : M. Bruley employed him-
felf {uccefsfully in rearing this fpecies of cochi-
neal; he communicated it to the cercle des
Philadelphes*, who do not lofe fight of that
obje&, and have publithed a pofthumous work
of M. Thieri de Menonville, which contains
very minute inftruftions with regard to every
thing that refpetls the cultivation of the nopal,

* Now the Royal Society of Arts and Sciences at Cape
Frangois, | T

and
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and the other {pecies of opuntia that may be
fubftituted for it more or lefs fuccefsfully, for
brecding or rearing the cochineal ®. '

Two months after the females, which have
been referved, are fown upon the nopal, the
"young cochineals are obferved to iflue from
them ; -and then is the proper feafon for gather-
ing them : they are killed by immerfion in boil-
ing water. The hot iron plates or ovens which
are fometimes employed may injure the cochi-
neal by being too hot. When taken out of
the water, thcy are carefully dried by free
expofure to the fun. They lofe nearly two
thirds of their weight in drying.

When the fine cochineal is dry, it muft be
pafled through a fieve fufficiently coarfe to
allow it to go through, but capable of retain-
ing the down and cotton of the larvae of the
males. Thele are kept apart and fold fcparately,
or with the cochinilla fylveftris.

Fine cochineal, which has.been well dried
and properly. kept, ought to be of a gray co-
lour inclining to purple. The gray is owing
to a powder which covers it naturally, a part

b Traité de la culture du nopal ‘J& de I’education de Ia’
cochenille dans les colonies Frangoifes de I’ Amerique précédé
d’un voyage a Guaxaca; par M. Thieri de Ménonville.
Ann. de Chym, tom, v. .

of
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of which it ftill retains: the purple tinge pro-
ceeds from the colour cxtrafted by the water
in whi¢h it has been killed.

Cochineal will keep a long time'in a dry
place. - Hellot fays, that he tried fome, one
hundred and thirty years old,”and found it pro.
duce the fame cfteét as new.

It has been pretty generally fuppofed, that
cochineal owes its colour to the nopal on
which it lives, the fruit of which is red. But
Mr. Thieri de Menonville obferves, that the
juice which fupplics it with nutriment is
grecnifh; and that it can live and propagate
its fpecics, on {uch kinds of opuntia as do not
bear red fruit.

The decottion of cochineal is of a crimfon
colour, inclining to violet.

A fmall quantity of fulphuric acid made this
liquor affume a red colour, inclining to yellow,
and a fmall quantity of a beautiful red pre-
cipitate was formed.

Muriatic acid produced nearly the fame
change in the colour, but no precipitate.

Solution of tartar changed the liquor to a
yellowifth red. A little precipitate of a pale
red colour formed flowly: the fupernatant li-
quor remaincd yellow, but on pouring in a
little alkali, it became purple. The fmall quan-

tiiy
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tity of precipitate was quickly diflfolved by the
alkali, and the folution was purple. Solution
of tin formed a rofc-coloured precipitate with
the yellow liquor.

Solution of alum brightened the colour of
" the infufion, and gave it a redder huc: a crim-
fon precipitate was {formed, and the fupernatant
liquor retained a crimfon colour, fomcwhat
reddifh.

Alum and tartar mixed, produced a brighter
colour, more lively, and inclining to a yellowifh.
red. A precipitate was formed, but much lefs
abundant, and much more pale, than in the
preceding experiment.
~ Solution of tin produced a copious fediment
of a becautiful red. The liquor remaining
above it was as clear as water, and fuflcred
no change of colour on adding alkali.

Having poured in a-folution of tartar, and
after that, {olution of tin, a preccipitate of a
rofe colour inclining to black was formed more
quickly than in the foregoing experiment; and,
though folution of tin in excefs was added, the
fupernatant liquor remained a little yellow.

Solution of muriat of foda rendered the
colour {omewhat deeper, but did not make the
liguor turbid. .
' 3 Ammoniacal



ART OF DYEING. 175

Ammoniacal muriat gave a purple tinge,
without occafioning any precipitatc.

Sulphat of foda, produced no perceptible
change in the liquor.

Having boiled a little cochineal with half its
weight of tartar, the liquor was more inclining
to red, and had a colour much lefs decep, than
that obtained from an cqual quantity of cochi-
neal without tartar: but the former gave a more
abundant precipitate with folution of tin, and
its colour was more rofy: {o that tartar favours
the folution of the colouring part of the cochi-
neal : for, though the colour of the {olution is
lefs deep, the precipitate produced from it by
folution of tin, is of a deeper and morc rofy
hue. This experiment deferves notice, in
judging of the influence of tartar in dycing
{carlet.

»Sulphat of iron formed a brown violet pre-
cipitate. The {upernatant liquor remained
clear, with a tinge of feuillemort.

Sulphat of zinc formed a deep violet preci-
pitate. The fupernatant liquor remained clear
and colourlefs.

Acetite of lead produced a purple violet
precipitate, lefs deep than the preceding. The
fupernatant liquor remained limpid.

Sulphat
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Sulphat of copper produced a violet fedi-
ment, which formed flowly. The liquox
remaincd clear, and of a violet colour.

If the extraét which decoétion of cochineal
affords on evaporation be digefted in alcohol,
the colouring part difflolves, and leaves a
rcfiduum of the colour of wine-lecs, of which
frefh alcohol cannot deprive it. This refiduum,
analyzed by fire, affords the common produétts
of animal fubftanccs.

The alcohol of cochincal, leaves on cvapo-
ration, a tranfparent refiduum of a decp red,
which, when dry, has the appearance of a
refin.  This alfo, if diftilled, yiclds the pro-
dué€s of animal {ubftances; which fhews, that
the colouring matter 1s an animal produétion.

Yet the decoftion of cochineal does not
cafily putrefy. I have kept fome of it more
than two months, both in an open veflel, and
in a bottle corked. At the end of that tim'e,
the former fhewed no figns of putrefaétion:
the latter had a flight putrid fmell. The firft
grew turbid in a few days, and lefta brown violet
fediment on the filter: the fecond preferved its
tranfparency a long time, and probably loft it
only from the effeét of an incipicnt putrefaétion,
or rather of a {light combutftion, produced by
means of a littlc oxygen, probably united with

o the
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the red particles of the cochineal. The colour
of each had bccome crimfon: but that of the
former: was more weak, becaufe a greater part
of the colouring matter had precipitated, in
confequence of the cffefts produced on it by
the air, agreeably to the principles eftablifhed
in the firft volume.

I have compared the cochinilla fylveftris of
Mexico, and fome which had been cultivated
at St. Domingo, and fent over by Mr. Bruley,
with the maftique cochineal.

The decoétion of the fylveftris has the fame
hue as that of St. Domingo. This inclines more
to crimfon than that of the maftique: but the
precipitates obtained from it either by folution
of tin, or by alum, are perfeftly cqual in
colour to thofe from the maftique cochineal ;
and to thefe precipitates the ftuffs with which
they combine owe their colour.

To dctermine the proportion of colouring
matter contained in decoftions of different
cochineals, I employed oxygenated muriatic
acid. Of each of the three cochincals above
ménfiched I boiled an equal weight for an heur,
rendering the circumftances with regard to each
as nearly fimilar as poffible. Having filtered
the decoétions, I poured them into {eparate
graduated glafs cylinders, and added to them

Vor. II. N oxygenated



178 ELEMENTS OF THE

oxygenated muriatic acid, from the fame bottle,
till' they were all reduced to the fame yellow
hue. The quantitics of acid which indicated
the proportions of the colouring matter were
found to be nearly as follows: for the cochineal
*of St. Domingo, cight; for the fylveftris, ele-
ven ; for the maltique, cighteen.

It appcars, then, that the cochineal of St.
Domingo is not only greatly inferior to the
mallique, but even to the fylveftris of Mexico;
and in faét it is much fmaller, and more downy ;
but thefe difadvantages ought not to abate the
zcal of thofe who are engaged in its cultivation.

The obfervations of Mr. Thieri de Menon-
ville have already proved, that the cochinilla
fylveftris lofes its down, and increafes in fize,
by a fucceffion of breeds carclully attended to,
though at firft he was obliged to ufe nopals not
come to the proper growth. There is every

_reafon to hope therefore, that the St. Domingo

cochincal may, by affiduous care, be brought
to equal, or perhaps furpafs the fylveftris of
Mexico: but fhould it always remain inferior
‘with refpe€t to the quantity of its éoiouring
matter, this would be by no means a fufficient
realon to negle€t a fubftance {o valuable in
dyeing.

It
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It has been fcen, that the cochincal of
St. Domingo is not inferior to the maftique,
as to the quality of its colour. If then, the
down with which it is covered proves detri-
mental, in operations on a large {cale, to the
beauty of fcarlet, the luftre of which is {o eafily’
injurcd, it might be advantageoufly employed
either for fcarlet in half grain,. or for crimfon,
and other fhades, which are lefs delicate than
that, which is the brighteft of all colours.

To form an idca of the utility of which
cochincal may be to St. Domingo, poffefled of
fo many rich produttions, is difficult. Mr.
Thiceri de Menonville confiders it as a valuable
rcfource for thofe parts of the ifland, the un-
fruitful foil of which is not adapted to the other
producc; and for thofc colonifts who are
unable to fupport the expence attending the
cultivation of other crops.  Mr. Bruley fpeaks
ftill more favourably of the advantages to be
cxpeéted from the culture of cochincal: but
the cercle des Philadelphes is more referved,
and thinks, that the point is not yet to be
d¢cidcd upon.

The attempts that have been made deferve
fo much the more to be purfued and encoura-
ged, as they have for their objeét an important
branch qf commerce, and as enlightened in-

N 2 duftry
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duftry has great advantages over ignorant
indolence. It will be found lefs difficult per-
haps to naturalize cochineal, at leaft in hot
countries, than it was to naturalize filk-worms.

A diftinguifhing chara&eriftic between cochi-
neal and madder, may be obfcrved in the
manner in which they are afted on by reagents.
Both receive a yellow colour from acids: but
if the colouring matter of cochineal be fepara-
ted by a fubftance which precipitates it from
the acid liquor, it reappears, with its natural
colour little altered; whilft that of madder,
trcated in the fame manner, retains a yellow
or fawn tinge. Hence mordants abounding in
acid, as folution of tin, are much more
fuccefsfully employed with cochineal than with
madder. The caufe of this probably is, that
the colouring matter of madder united with
oxyd of tin retains a portion of acid, whilft that
of cochincal combined with it retains none, or
a much fmaller quantity.

Carmnine is the lake obtained from cochineal
by mcans of alum: but when the cochineal is
wixed a certain proportion of Autour, a bark
brought from the Levant, of a colour paler
than cinnamon, and in general chouan, a
ycllowith green feed, of an unknown plant,
likewifc brought from the Levant, is alfo added.

{ It
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It is probable, that thefe two fubftances
furnith with alum a yellow precipitate, which
ferves to brighten the colour of the cochinéal
lake, as a yellow colouring matter gives fcarlet
the colour of fire. Carminc was formerly
prepared from kermes, whence its name is

derived.

C H A P 1V,
Of Dyeing Scarler.

CARLET is the fincft and moft {plendid
colour in the art of dyeing. The fame
tafte with rclpet to the fhade that is preferred
does not always prevail: fometimes it is re.
quired to bc of a deeper and more perfeét red,
at others, to incline more or lefs to the colour

of firc. ,

—o ™

We cannot expeét to obtain the defired fhade
from the precife proportions prefcribed in the
procefles, becaufe the quantity of colouring mate
ter. contained in different kinds of fine cochineal
varies, and ftill more, becaufe the {plutions of

) N3 tin
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tin employed, may differ confiderably from cach
other: but it is caly to afcertain, by trials on a
{mall {cale, the proper proportion of ingredients
to be ufed for obtaining a particular fhade; and
if the picces dyed be found to go beyond the
point, or fall fhort of it, it is difficult to bring
them to it. I fhall firft deferibe the chief of
the procefles known, and afterwards endcavour
to lay down principles by which the colour
may be modificd at pleafurc.

As I have already trcated at length of the
folution of tin, called by dyers compofitivn, on
this fubjett I fhall rcfer to the third fettion of
the firlt volume. For the procefles alfo, by
which hard water is rendered more pure, the
chapter in which they are defcribed may be
confulted; the water employed for this dye
requiring particular attention.

Dyeing fcarlet is performed at two opera-
tions: the firft is called the boiling; the fecond,
the finifh or reddening (rougic. )

For the boiling defigned for dyeing a hun-
dred pounds of cloth, fix pounds of purg, tartar
‘are, thrown into the water when a little more
than warm.  The bath is ftirred brifkly, and
when it is a little hotter, half a pound of pow-
dered cochincal is added, and well mixed.
A moment after, five pounds of very clear

folution
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folution &f tin are poured in, and carefully
mixed. A foon as the bath begins to boil,
the cloth isDut in, and moved brifkly for two
or three turns, after which it is moved more
flowly. When it has boiled a couple of hours,
it is taken out, aired, and carried to the river
to be well wathed.

To prepare the fecond bath, which is the
rcddening, the boiler is to be empticd. When
the bath is ready to boil, five pounds and three
quarters®*of cochincal powdered and fifted are
put in. Thele being carefully mixed, when
after having ceafed ftirring, a cruft, which forms
on the furface, opens of itfelf] in feveral places,
thirtcen or fourtcen pounds of folution of tin
are poured in. If, after that, the bath rife
above the brim of the boiler, it is to be cooled
by the addition of cold watcr.

When the folution is well mixed, the cloth
is to be put into the bath, taking care to turn
it quickly the firft two or threc turns. In this
bath it is boiled for an hour, pufhing it down
with a flick when the boiling raifes it up. It
“is then taken out, aired, and cooled; after
which it is wafhed in the river, and dried.

The proportions of cochineal, and of folution
of .tin, put either into the boiling, or into the
rcddening, are not fixed. There are dyers,

N 4 who
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who according to Hellot’s account fucceed
very well by putting two thirds of ‘the compo-
fition, and a fourth of the cochineal into the
boiling, and the remaining third of the com-
pofition, with the remaining three fourths of the
‘cochineal, into the reddening. Hellot afferts
alfo, that it does no harm to ufe tartar in the
reddening, provided not more of it than half
the weight of the cochineal be putin; and it
has appeared to him even to render the colour
more permanent. This is at prefent the prac-
tice of feveral dyers. It has been fecn, that
tartar promotes the folution of the colouring
matter, an effet that efpecially occurs when it
is ground with the cochineal, whence the refi-
duum is more completely exhaufted. This
confideration is of lefs weight, when the ope-
rations are performed one after the other,
becaufe then the colouring matter left in the
refiduum is employed in the fubfcquent opera-
tions. But we muft not forget the effeét the
tartar has on the quality of the colour, to
which it tends to give a rofy hue, as has been
already feen.

Some dyers do not take the cloth out of the
boiling, anly refrefhing it, to make the redden-
ing in the fame bath, by pouring in an infufion
of cochineal, which they have made a})art, and

with
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/
with whidh they have mixed the proper quan-
tity of :Smt;:)ﬁtion. In this way they fave
time and fu€l and they affcrt, that the fcarlet
is equally fine.

As {carlet is in general required to be very
lively, and to approach the colour of fire, a
yellowifh tinge is given it by boiling fuftic in
the firft bath, or by adding a litile turmeric
to the cochincal. The yellow tinge might be
obtained by increafing the quantity of com-
pofition : but this has the inconvenience of
rendering the cloth harfh, and even of pre-
venting the colouring matter from fixing in it
in a certain quantity. Thus, though necither
fuftic nor turmeric gives a permanent colour,
it is better perhaps to ufe them in {mall quan-
tity, than to add too much folution of tin.
That thefe ingredients have been ufed is dil-
coverable by cutting the cloth, the infide of it
appcaring in that cafe yellow; whilft in the
common procefles the cochincal does not pene-
trate the cloth, leaving it internally white, when
it is faid to cut.

In dyeing fcarlet it is of advantage to ufe
tin boilers, becaufe the acid employed attacks
copper, and the folution it forms with it may
injure the bcauty of the colour. But as thefe
arc difficult to make of any confiderable fize,

and
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and are liable to melt, if the wquxr;En forget
to withdraw the fire before en‘i;;f’ying them,
. many dyers ufe copper ones. I s neceffary
however, to keep thefe very clean, not to let
the acid liquor remain in them, and to pre-
‘vent the cloth dyed in them from touching the
copper, by means either of a net, or of an
open-work wicker bafket.

Scheffer direéts for the boiling, an ounce and
a half of folution of tin, with an equal quantity
of ftarch, and as much tartar, to every pound
of cloth. He obferves, that the ftarch ferves
to render the colour more uniform; and he
direls, to throw into the water, when it boils, a
dram of cochincal, to ftir it well, to boil the
wool an hour, and afterwards to wafh it. The
wool is then to be boiled half an hour in the
reddening bath, with half an ounce of ftarch,
three quarters of an ounce of folution of tin,
half an ounce of tartar, and feven drams of
cochineal.

It appears, that Scheffer employs a much |
fmaller quantity of {olution of tin than Hellot :
but his folution, the manncr of making which
has alrcady bcen given, contains much more
un.

Mr. Pocrner defcribes three principal pro-

cefles, according as the fhade of the fcarlet is
lo
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to be mo&e or lefs decp, or more or lefs in-
clining to .igge. He puts no cochineal into
the boiling, Which he compofes of one ounce
fix drams of tartar, and an equal weight of
folution of tin, added after the tartar is dif-
folved, for every pound of cloth. After it’
has boiled a moment, he puts in the cloth, and
lets 1t boil two hours.

For the reddening of the firft procefs, he
ufcs two drams of tartar, and an ounce of
cochineal ; afterwards pouring in gradually two
ounccs of folution of tin.

For the reddening of the fecond procefs,
he ufes the fame quantity of cochineal, and
two ounces of folution of tin, without any
tartar.

For that of the third, he direfts two drams
of tartar, an ounce of folution of tin, and two
ounces of common falt, with the above quan-
tity of cochincal.

The fcarlet of the firft procefs is of the
deepeft fhade ; that of the fecond is lefs full,
but more lively ; that of the third is ftill more
“bright and pale.

Tartar, as has been fcen, gives a deeper
and morec rofy hue to the colouring matter of
cochineal precipitated by folution of tin. It
modcra\cs the aélion of the nitro-muriatic acid,

2 which
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which tends to give fcarlet an oéanac caft,
though this orange caft is not to~ bq feen in the
o precxpltate produced by the fotation of tin,
which is on the contrary, of'a fine red. It
is probable, that thc folution of tin gives
fcarlet an orange tinge, by means of the aflion
the nitro-muriatic acid exerts on the wool,
which, as well as all other animal fubftances, it
has the property of turning yellow.

Thus by putting more or lefs tartar into
the reddening, a deeper and fuller fcarlet may
be obtained ; and, on the contrary, the fcarlet
may be rendcred more inclining to orange, by
omitting this ingredicnt.

. But the folution of tin may alfo influence
the colour, according to the proportions of
tin and ammoniacal muriat it contains. On
this fubje@ I have made various experi-
ments.

A folution of tin made with fixteen parts
of nitric acid, at thirty degrees of Baumé's
aréometer, two parts of ammoniacal muriat,
and three parts of tin, gave a lefs livgly and
fomewhat deeper colour, than a folution in
which the acid and ammoniacal muriat were
in the famc proportions, but which contained
only two parts of tin. Thefe laft mentioned

proportions fucceeded with me beft of many
3 which
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which I thied. I mix with the folution four
parts of water. Putting only half a part of
muriat” of moniac, the colour was more
bright, and intlining to orange. In fine,
by ufing a folution of murio-ammoniacal falt
of tin, which contained near half its weight of”
oxyd of tin, and adding to the foluticn a little
muriatic acid to prevent the precipitation of
the metal, I obtained a crimfon colour: but
on adding tartar in the reddening, the cloth
took a becautiful deep red, which refifted the
oxygenated muriatic acid better than common
fcarlet. Itis to be obferved, that when this
fait is ufed, the bath is exhauftcd more rcadily
and more complctely than with the common
folution of tin.

Scarlet may be brightened by common falt ;
and the colour will at the fame time penetrate
decper, and lcave lefs cut. Mauriat of ammo-
niac alfo renders the colour more bright and
pale, but it carries the effe&t too far.

I cannot explain the rcafon why common
falt, which deepens a little the colour of
infufion of cochineal, and produces the fame
effet on colours in general, fhould diminifh
the intenfity of fcarlet..

Mr. Poerner obferves, that the proportion

of common falt he dire@s is the greateft that’
can
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can be employed; and that a mord agreeable
fhade, though lighter, will be obtajned, if lefs
bc ufed. He fays, that the adgdition of five
ounces of white fugar to the ingredicnts of the
fecond procefs will produce a finer colour, which
* 1s always lighter than that of the firft procefs.
Hc afferts, that a more pleafing and more
permanent colour will be obtained, if the
cloth be left in the boiling twenty-four hours
after it is cold.

If the fcarlet which has been juft dyed be
found to have too much of the orange caft,
this may be weakened by wathing with hot
water, clpecially if the water contain any falt
with an carthy bafc.

The reddening which has been ufed for
dyeing fcarlet is not exhaulted of its colouring
matter, but {till contains a portion which varics
in quantity according to the fincnels of the
powder, to which the cochincal was rcduced,
and the length of time it has been boiled.  This
bath retains alfo a portion of the mordants
which were put in. As the nature of this
refiduum however, is not always the Téﬁic’,’“ft -
would be illufory to prefcribe the exa&t quan-
tities of the ingredients to be added, to obtain
-from it any particular fhades : cxperience, and

the habit of performing the fame procefs,
' will
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will eafily guide an intelligent dyer: I fhall
confine myg;eif therefore, to fome general re-
flettions. ™.

If we have much cloth to dye fcarlet, we
may ufe for the boiling a reddening with which
we have juft dyed, taking from the ordinary
quantity of cochincal as much as we fuppofe
to be left in the bath, diminifhing alfo the
quantity of folution of tin. But if we would
have a fiery colour, we muft begin by boiling a
bag of fuftic, taking it out beforc adding the
other ingredients.

After this the bath may be ufed, as foon
as the cloth is taken out, for making pome-
granate colour, boiling in it a bag of fuftic.
That which has already been in a bath, is fitter
than new for this fhade. As foon as this is
taken out, fome tartar and compofition are put
into the bath, which is well raked, and the
cloth treated as for dyeing fcarlet.

The bath may be ufed after this for capuchin

colour (les capucines) boiling in it fuftic, and
adding tartar and folution of tin.
“"The preceding boiling may alfo be ufed for
langoufte, orange, caflis, gold colour, and
jonquille, by boiling ‘in it fuftic, and adding a
little cochineal, and more or lcfs tartar, and

folution of tin.
When
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When all the cloths to be dyed have gone
through the boiling, proceedi ‘from the
dcepeft colour to the lightcft, they are to be
pafled through the reddening, procceding con-
trariwife from the lighteft to the deepeft,
" adding more and morc cochincal, and folution
of tin, till we come to the pomegranate and
firc colours. When it is come to the turn of
the gold colour and jonquille, fuftic is to be
added, at leaft if they werc not finifhed in the
firft bath, which as we thall {fee, may be done
for fome fhades. For the gold colour and
caffis a little madder is to be added.

The colours of gold, caffis, jonquille, and
buff, may bc made after the fcarlet boiling, by
adding for' the former two, fuftic, folution of
tin, and a little madder ; a little more fuftic,
and a little lefs folution of tin, for the firft
than for the fecond. For the buff much lefs
folution of tin muft be ufed. A dun colour
(colcur de biche) may be made after boiling
fcarlet without any addition. Le caffé-au lait
requires a little fuftic and folution of tin, and
a very {mall quantity of madder: for lé" cho--
colat au lait, a little cochineal and tartar are
added to the laft mentioned ingredients.

For the boiling for cherry colours, a frefh

bath compofcd of tartar and folution of tin, is
' /'generally
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generally ufed.  Afterwards, for dyeing them,
a reddening that has been ufed for fcarlet is
employed, adding to it tartar, folution of tin,
and a little cochineal. In boiling and red-
dening thefe, only half the time required for
{carlet is taken up : and in general the time is’
thortened in proportion to the’ delicacy of the
tint. For the boiling for rofe colour the
reddening of cherry colour may be employed,
and its reddening compofed of a little folution
of tin, a little tartar, and a very little cochi-
ncal. The colour may be deepened by paflfing
the cloth through hot water when it comes out
of the dye.

Flefh colour (couleur de chaire) is made
after a reddening, by throwing away a little of
the bath, and cooling it. It may alfo be made
after a violet colour, by adding a little folution
of tin. It muft boil but a {hort time.

Finally, thc reddening from which fcarlet
has been taken out may be ufed for grays that
are to have a purple (vineux) caft; refrefh-
ing the bath with the addition of galls, and
afterwards a little fulphat of iron, or green
vitriol.

It muft be obferved, that weak and delicate
tints, as langouftes and orange colours, as well
as lilacs, mauves, cherry, and rofe colours,

VoL. H. O have



194 ELEMENTS OF THE

have more bloom and frefhnefs when prepared
in a fingle bath, than when they have gone
through both boiling and reddening. - It is
only neceflary to put into the bath the proper
ingredients. The cloth fimply wetted, and
impregnated with no mordant, fills itfelf with
the colouring matter lefs readily, and more
evenly. In this way too, time and fuel are
faved.

From what has been faid, it appears, that
for obtaining different fhades of fcarlet, and
the colours derived from it, nothing more is
neceflary than to vary the proportions of
cochineal, tartar, and folution of tin, and to
add for the fhades molfl inclining to yellow,
fuftic, for which other ycllow f{ubftances are
fometimes fubftituted. Tartar fcrves to deepen
the colour : folution of tin makes it incline to
orangc. For light fhades the time of opcrating
muft be fhortened.

CHAP
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CH AP V.
Of Dyeing Crimfo:.

L L the procefles empioyed for obtaining

the different fhades of crimfon, from the

deepeft to the lighteft, may be reduced to two.

Either the fhade of crimfon defired is given to

cloth previoufly dyed fcarlet, or the cloth is
dyed crimnfon at oncc.

Alum, falts with earthy bafes in general,
fixed and volatile alkalis, have the property of
changing the colour of {carlet to crimfon, which
is the natural colour of cochineal. Nothing
is ncceflary therefore, than to boil cloth dyed
{carlet for about an hour in a folution of alum,
proportioned in ftrength to the deepnefs of the
colour defired. But as other falts with carthy
bafes have the fame property, and water con-
tains morc or lels of thefe falts, whence it
gives a proportionate rofy tinge to fcarlet
pafled through it, particularly if it he warm,
the quantity of alum neceflary to obtain a
‘crimfon varies according to the nature of the
water employed : nay, if the water be loaded
with earthy falts, it will anfwer the purpofe
of itfelf, without the addition of alum. When

O 2 a piece
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a piece of fcarlet has any defefls it is made
into a crimfon.

Hellot fays, that he has tried foap, foda,
pot-afh, and cendre gravelée: that all thefe
fubflances produced the crimfon defired, but
faddened it, and gave it lcfs luftre than alum:
that ammoniac on the contrary produced a
very good effe&t, but, as it evaporates quickly,
a confiderable quantity muft be put into the
bath a little more than warm, a little ammo-
niacal muriat, or fal ammoniac, and 2n equal
quantity of common pot-ath. In this method
the cloth inflantly took a very bright rofy co-
lour. He afferts, that it heightens the colour
fo much as to render lefs cochineal neceffary.
Mr. Poerner, who gives the fame procefs, di-
refts the fcarlet to be left twenty-four hours
in a cold folution of ammoniacal muriat and
pot-afh.

To dye crimfon at once, a folution of two
ounccs and a half of alum, and an ounce and
a half of tartar, to every pound of cloth, is ufed
for the boiling: and the cloth is afterwards
dyed with an ounce of cochincal. Solution
of tin is commonly added, but in lefs propor-
tion than for fcarlet. The procefles employed
vary greatly, according as the fhade required
is deeper or lighter, or more or lefs diftant

i from
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from f{carlet. Some ufe common falt for the
boiling,

Archil and pot-afh are frequently ufed for
{addening crimfons, and giving them more
bloom: but the bloom thus imparted foon va-
nithes,

The boiling for crimfon is fometimes made
after a {carlet reddening, by adding tartar and
alum: and it is aflerted, that the foupe au vin
has more bloom, if both its boiling and redden-
ing be madec after fcarlet, than when it is dyed
in a frefh bath. For thefe colours the cochi-
nilla fylveftris may be ufed inftead of the fine;
but, as it contains lefs colouring matter, its
quantity muft be greater.

The reddening which has been ufed for crim-
fon may be employed for purples, and other
compound colours, which will be trcated of
hereafter.

Scarlets and crimfons in half-grain are madc’
by fubftituting madder for half the quantity of
the cochineal, giving the fame boiling as for
fcarlet in grain, and following in other refpeéls

, the procefles for reddening the fcarlet or crim-
fon. Other proportions of madder may be
ufed inftead of half, according to the effe& we
would obtain. Common madder red, alfo ac-

O 3 quires
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quires a greater luftre, if its boiling be made
after a reddening for {carlet.

In filk thc grain crimfon, produced by co-
chineal, is diftinguithed from falfe crimfon,
which is obtained by means of brafil wood.

Silk defigned to be dyed crimfon with co-
chineal, ought not to be boiled with more than
twenty pounds of foap to a hundred of filk, as
the flight yellow caft which filk has when only
fo far fcoured is favourable to the colour.

When the filk is well cleanfed from the foap
at the river, it is to be put into an alum liquor
of the full ftrength. In this, it is commonly
left from the evening till the next morning;
alier which it 1s to be wafhed, and twice beetled
at the river,

To prepare the bath, a long boiler is half
or two-thirds filled with water; and when the
_water boils, white galls powdercd are thrown
in, from half an ounce to two ounces for every
pound of filk. After boiling a fcw moments,
from two to threce ounces of cochineal, pow-
dered and fifted, for every pound of filk, accord-
ing to the fhade rcquired, arc put in, adding
afterwards an ounce of tartar to every pound
of cochincal, and as foon as the tartar is dif-
folved, an ounce of folution of tin to every

"~ ounce
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ounce of tartar. This folution ought to con-
tain more tin than that ufed for {carlet, other-
wife the colour would be too bright. Macquer
direéts it to be made with one pound of nitric
acid, two ounces of ammoniacal muriat, fix
ounces of fine grain tin, and twelve ounces of
water.

When thefc ingredients are mixed, the boiler
is to be filled up with cold water. The pro-
portion of the bath is about eight or ten quarts
of water to cvery pound of filk. In this the
filk is immediately dipped, turning it on the
fkein fticks till it appears to be of an uniform
colour, The fire is then increafed, and the
bath made to boil for two hours, turning the
filk from time to time. After this the fire is
put out, and the filk put into the bath, where
it is kept a few hours longer.  The filk is then
wafhed at the river, giving it two beetlings,
wrung, and dried.

If crimfons are to be faddened, they muft
be pafled, after having becen wathed, through
a folution of fulphat of iron, more or lefs
ftrong according to the fhade required. If it
fhould have a yellow tinge, a greater or lefs
proportion of decoétion of fuftic is to be added

to the folution.
0O 4 White
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White galls are chofen, becaufe black would
dull the colour of the crimfon; and even too
large a quantity of the white will produce the
fame effe€. Macquer {.ys, that the galls {erve
only to increale the weight of the filk: yet
their general efleét is to render colours more
permanent, and they are at leaft indifpenfable
for crimfons intended to be faddened.

Vinegar is ufed to diftinguifh grain crimfons
from falfe: but this will not deteét colours ob-
tained from brafil wool, if they be fixed by
means of folution of tin; as then, they fltand
the proof with vinegar as well as thofe made
with cochineal.

In Macquer’s treatife on dyeing filk, we find
delcriptions of the mode of dyeing it crimfon
at Damafcus and Diarbekir, communicated
by Granger, and of the procels followed at
Genoa.

It has been feen, that a very fmall quantity
of folution of tin is put into the bath for dye-
ing filk crimfon. If the fame procefs as that
for dyeing wool frarlet, were employed, the
filk would lofe its bloom, and acqui.e only
a faint colour, Macquer and Scheffer, how-
ever, have both publithed procefles which dif-
fer from it only in a few circumftances, for

dyeing
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dycing filk rofe and poppy colours by means
of folution of tin, ufed cold, that it might not
a&t 100 violently on the filk.

In the procefs which Macquer publifhed in
1768, the folution of tin is prepared from three
pounds of tin, four pounds of nitric acid, and
two pounds of muriatic. The acids being
mixed, the tin is to be thrown in, a little at
a time. When the folution is finithed, fix
pounds of filk, that has already had an annotta
bath, are to be put into it, and left there half
an hour, The filk is then to be wrung, and
wafhed as long as it makes the water foul. To
dye it, four ounces of cochineal, and a quarter
of an ounce of tartar, arc taken for every
pound: when the water into which thefe are
put boils, cold water is added, till the hand
can be fuffered in it: the filk is then put in,
the fire is increaled, and the filk, after having
been boiled a minute, is taken out and wafhed.
By this procefs the filk acquires an increafe
of onc-fourth of its weight. Its colour will
ftand foap, and is much more permanent than
that given it by carthamus.

In 1751 Scheffer publithed in the fwedifh
language a defcription of the following pro-
cefs. One part of tin is diffolved in a mixture
of four parts of pitric acid and one of common

, ' fal‘f
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falt. ‘This folution being diluted with twice its
quantity of water, the filk is left to fteep in it
. for twenty-four hours; after which it is taken
out, and wafhed in clear water till it no longer
renders it milky. This filk is dyed by boiling
‘a quarter of an hour with five-fixths of its
weight of cochineal in a {mall quantity of wa-
ter. The liquor recmaining contains a confi-
derable portion of colouring matter, which may
ferve for dyeing filk a lighter thade, or for dye-
ing crimifon in the common way. It may alfo
be ufed for dyeing wool.

Scheffer defcribes fome variatians in his pro-
cels, for obtaining diffcrent fhades. I fhall re-
late the principal.  If the filk be wrung out
of the folution of tin, left all night in a cold
folution of alum, an ounce to a quart of water,
wrung and dried, then wafhed, and aftcrwards
boiled with cochincal, it will take only a pale
poppy colour. 1f the filk be ftecped twelve
hours in the folution of tin diluted with cight
parts of water, then left all night in the folu-
tion of alum, wafhed, dried, and paffed through
two baths of cochineal as before, adding to
the fecond bath a litde fulphuric acid, it will
be of a fine poppy red. .

- The chief difference in the two procefles of

Macquer and Scheffer confifts in the yellow
- ground
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ground which the former gives the filk. Schef.
fer ufes a greater proportion of cochineal in
the dye bath.

In the experiments I have made on this {ub-
je&t, the folution of tin which fucceeded beft
was the fame as I have direfted for dyeing fcar-
let: this procured me a fine cherry colour, fuf-
ficiently bright. Solutions containing a greater
proportion of tin gave me dccper fhades: and
the folution of the murio-ammoniacal falt of-
tin produced a dull deep crimfon. Though I
have varied my experiments in {everal ways, I
have never been able to obtain a fhade com-
parable to fcarlet: and T have bcen informed
by thofe who affiftcd at Macquer’s trials at the
Gobeclins, that the filk dyed by his procefs never
reached that colour. Scarlet, however, is fo
much in requeft, as to have excited artifts to
repeated attempts for obtaining it.  Thofe who
appear to have approached neareft to the defired
end begin with dyeing the filk crimfon; this
dyc they cover over with that of carthamus, by
the procefs hereafter to be defcribed; and
laftly, they give it a yellow dye without heat.
By thelec means a fine colour is obtained, but
the aftion of the air deftroys the dve of the
carthamus, and foon darkens the colour.

Cochineal
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Cochineal is little ufed for dyeing cotton and
linen, becaufe a fine and permanent red may
. be given them by means of madder. Scheffer,
however, defcribes a procefs, which might be
‘employed. The linen and cotton is to be
ficcped twenty-four hours in a cold folution of
tin: it is then wrung, wathed, and boiled a
quarter of an hour with four-fixths of its weight
of cochineal. The cotton takes a light red.
Thefe colours ftand the' fun, but not foap.

The difference of the procefles to which re-
courfe muft be had for giving cotton and filk
a {carlet colour, appears to me to be owing to
the flight difpofition thefe fubftances have for
combining with the colouring matter of cochi-
neal, or the compound of that colour and yin.
Hence it follows, that this compound feparates,
unites in too large mafles, and precipitates be-
fore its union with the ftuff can take place.
This inconvenience is prevented by firft im.
pregnating the ftuff with folution of tin; be.
caufe the oxyd of tin being combined with it,
the colouring matter of the cochineal comes to
fix in it, and then the compound can no longer
precipitate.

Hence it appcars, that this mode of operating
pught to be tried, whenever we have reafon
to fear, that from the too fe~ble attradion of

2 the
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the ftuff, the compound which is to colour it,
will precipitate before it can fix in it.

B —————————
C H A P. VI.

Of Kermes.,

ERMES (coccus tlicis, Lin.) is an infeét

found in many parts of Afia and the
fouth of Europe. It.was known to the
ancients by the name of coccum fearlatinum,
coccus baptricus, coccus infellorius, granum tinéfo-
rium. That which came from Galatia and
Armenia was preferred; but at prefent it is
gathered chiefly in Languedoc, Spain, and
Portugal.

The kermes lives on a fmall kind of oak
(quercus coccifera, Lin.) The females grow
big, and at length remain motionlefs ; when
they are nearly the fize and fhape of a pea,
and of a reddifh brown colour. On account of
their figure they were a long time taken for
the feeds of the irce on which they live;

whence
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whence they were called grains of kerines.
Thcy alfo bore the name of vermillion.

The firft who has {poken of them with any
accuracy is Peter de Quiqueran, bifhop of
Senez, who mentions them in his book, D¢
‘Landibus Provincie, 1550.

The hiftory of this infe® may be {cen in
a memoir of Niffole, Acad. des Sciences, 1714,
and more particularly in Recaumur’s Meémoires
pour fervir a I’Hifloive des Infcéles, tom. 1v.

Kermes l:as been fuppofed to have derived
its name from an Arabic word, fignilying a
lttle worm, wermienlus ; whence the name of
vermillion, which alfo has been given it.  Af-
truc derives the name from two Celtic words,
one of which Iigniﬁc‘s an oak, the other an
acorn ®.

The kermes fixes itfelf to the bark of the
fhrub on which it is found, by means o£ a
cottonny down which it is capable of furnifhing.
Mr. Chaptal has obferved, that this down,
like that of all the infeéts of this kind, has
many charaéleriftics of the caoutchouc: it is
infoluble 11n alcohol, melts at the heat of
boiling water, and burns with a flame on the

* Mémoire pour fervir a2 Phiftoirc naturelle du Lan-
guedoc.

coals.



ART OF DYEING. 207

coals. That learned chemift has given me the
following defcription of the mode of gathering
it in Languedoc.
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“ About the middle of May they begin to
gather kermes, which is then arrived at its
ordinary fize, and in colour and fhape re-
fembles a fmall floe (prunelle). This harveft
gencrally continues to the middle of June,
and fometimes longer, if the great heats be
retarded, or no violent rains fall; for one
heavy ftorm of rain is fufficient to put an
end to the gathering for that year.

“ In this occupation women are generally
employed. They fet out early in the morn-
ing, with a lantern and a glazed earthen
pot, to pick off the kermes from the branches
with their fingers before day. This time
is the moft favourable, 1ft. Becaufe the
leaves, which are prickly, are then lefs
troublefome, being foftened by the morning
dew : 2dly. Becaufe the kermes weighs
more, whether becaufe it is not dried by
the fun, or becaufe it has parted with fewer
of its young, which are hatched by the
warmth. Some, however, are bold enough
to gather it in the day-time: but this is
rarcly done.

“ A fingle
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« A fingle perfon may gather one or two
pounds a day.

« At the beginning of the harveft, the-kermes
weighs more, but fetches a lefs price than at
the end, when it is drier and lighter.

«“ The price of frefh kermes varies alfo
according to the demand for it, and its
fcarcity. It commonly fells for fitfteen or
twenty fous a pound, at the beginning of
the gathering, and=for thirty or forty to-
wards the end.

* The buyers are obliged as {oon as poflible
to ftop the progrefs of the cggs, in order
to prevent the young contained in the thell
from getting out.  This fhell is nothing but
the body of the mother, diftended by the
growth of the eggs. The female has no
wings : it fettles itfelf on a leaf, whcre it
fixes : the male comes to fecundate it : and
it afterwards increcafes in fize merely from
the growth of the eggs. To kill the young
contained in thefe, the kermes 1s fteeped
ten or twelve hours in vinegar, or expofed
to the fteam of vinegar, which requires lefs
time, as half an hour is fufficient. It is
afterwards dried on linen cloths. This
opcration gives it a colour like that of red

wine.”
If
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If the living infe€t be bruifed, it gives out
a red colour. Its fiell is fomewhat pleafant :
its tafte a liule bitter, rough, and pungent.
When dry it imparts this fmell and tafte to
water, and alfo to alcohol, to both of which
it gives a decp red colour. This colour
is retained by the extratts made from thefe
infufions.

To dye fpun worfted with kermes, it is
firft boiled half an howw in water with bran;
then two hours, in a frefh bath, with one
fifth of Roman alum, and one ‘tenth of tartar,
to which four water is commonly added ; after
which it is taken out, tied up in a linen bag, and
carried to a cool place, where it is left fome
days. To obtain a full colour, as much
kermes as cquals three fourths, or cven the
whole of the weight of the wool, is put into
a warm bath, and the wool is put in at the
firt boiling. As cloth is more denfe than
wocel, either fpun or in the fleece, it requires
onc fourth lefs of the falts in the boiling, and
of kermes in the bath. - Lefs proportions of
kermes will produce lighter.and paler colours.
If we want a fucceflion of fhades, we muft, as
ufual, begin with the deepctt. '

.Hellot dircéts a finall handful of cot or
refule wool to be thrown into the boiler in

Vor. I1. | which
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which the kermes is, and to let it boil «
moment, before the wool to be dyced is put in.
This will abforb a ‘kind of black dregs, and
the wool afterwards dipped, will take a better
colour. Before the wool that is juft dyed is
" taken to the river, it may be dipped in a bath
of water a little warm, in which a {fmall quan-
tity of foap has been diffolved. In this way
the colour will acquire more brightnefs, though
it will be rendered a little roly, that is, will
have a crimfon caft.

By ufing kermes and tartar, without alum,
and with as much folution of tin as is required
for a fcarlet with cochineal, ‘Hellot obtained a
very lively cinnamon colour in a fingle bath.
Cloth fteeped in a folution of fulphat of pot-
afh, took with kermes a pretty.fine and per-
manent agate gray : in a folution of fulphat of
foda, a dirty gray of little durability: in a
folution of fulphat of iron and tartar, a fine
gray: in a folution of tartar and fulphat of
copper, an orange colour : and the fame with
nitrat of *copper. Solution of bifmuth added
drop by drop to a kermes bath, produced a
violet. ~All acids convert it to a cinnamon
colour, which inclines more or lefs to red,
according as the acids are weak, and their

2 quantity
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quantity fmall.  Alkalis render its colour dull
and rofy.

The' colour that kermes imparts to wool
has much lefs bloom than the fcarlet made
with cochineal, whence the latter has generally
been preferred, fince the art of heightening
its colour by means of folution of tin has
been known. The former however, is more
permanent ; and fpots of greafc may be dif-
charged from it without injury. It is a blood
-red, and is ftill to be {cen unchanged in old
tapcftry. The fcarlet made by kermes was
called fearlet in grain, becaufe that infe€t was
fuppoled to be a grain: it was alfo called
venetian {carlet, becaufe its chief manufattory
was in the city of Venice.

Solution of tin has been tried with kermes
as well as with cochineal; and Scheffer de-
fcribes feveral proceffes for dycing in this way 3
but the colour always inclines to yellow or
cinnamon, becaufe the compound formed of
its colouring matter and the oxyd of tin,
retains a yellow hue, from the aétion of the
acid, as does the colouring matter of mada
der. :
The permanency of the colour of kermes
has frequently made it be regreited, that our
dye?s have rclinquifhed the ufe. of it, as they

P2 ' at
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at prefent cmploy very little. Some mix a
{fmall quantity with cochineal ; and this has
.been obferved to give a greater body (plus de
fond) to the colour, but it diminifhes its bloom.
The greater part of the kermes we have comes
from the Levant.

No one has yet been able to give filk any
thing more than a dull reddith colour with
kermes.

Scarlet, for which half kermes and half
madder is ufed, is called fcarlet in balf grain.
This mixture gives a very permanent dye; but
it is not lively, and inclines a little to the
blood-colour. The turbans manufaétured at
Orleans for the Levant, are faid to be dyed in
this manner : though probably a little brafil-
wood is added.

The coccus polonicus is a fmall round infe,
found adhering to the roots of a fpccies of
polygonum (fclerantus perennis). It is gathered
in fome parts of Poland, towards the end of
June. Its properties appear to refemble thofe
of kermes; but no ufe is made of it in
Europe. It is fold to the Turkifh and Arme-
nian merchants ; and is ufed in Turkey, for -
dycing wool, filk, and horfe-hair : the women
alfo ufe it to colour their nails.

~ There
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There are many other infe&ts which alfo
afford a red colour; and fome of them have
been employed for that purpofe : but from the
advantages offered by cochineal, they have
fallen into negleét or difufe.

C H A P VII.

Of Lac, or Gum-Lac.

.

AC is a {ubftance of a colour more or

lefs red; it is brought to us from the
Eaft-Indies in different forms. This {ubftance
is analogous to that of the combs of bees,
and conftrutted by a fpecics of winged ants,
generally on the fmall branches of the croton
lacciferum.

Geoffroy, who has publifhed fome interefting
obfervations on this fubjeét®, confiders it as
‘a true wax, indebted for its colour to the
embryos of the infeéts, which have formed

Mém. de I'acad. 1714
P3 alveoli
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alveoli in it -vhich are nearly of a round
fhape ; fo that the name of a gum is highly
-improper. ‘

Many forts of lac are diftinguifhed; the
principal of which are: 1ft. Stick-lac. This
is what the ants conftrué&t around the lirtle
branches or twigs which the inhabitants take
care to plant as fupports to their work. It is
the moft rich in colour : though there is fome
of it at Madagafcar nearly colouarlels. 2d.
Sced-lac. This is lefs coloured than the pre-
ceding fort. 3d. Shell-lac. This is brought
to us in thin plates, differing in fize and in
tranfparency. It has generally a dirty colour,
and is mixed with wood and earth. Therc is
fome reafon to believe, that its colouring
matter has already becen extratted by the
Indians.

The fecond and third forts are ufed for
making fealing wax, colouring it for red wax
with minium, for black with lamp-black, for
aventurine or gold-colour with orpiment, &c.
Geoffroy fays, that lac, fcparated from the
little bodies it contains, vielded him, on diftil-
lation, the famc produéts as wax; and the
fmall bodies, which are rcducibl- to a fine red
powder, the produéts of animal fubftanccs.
The colouring matter, which ayifes from thefe

litle



ART OF DYEING, 215

little bodies, fuppofed by him to be chryfalides,
is foluble both in water and alcohol, and gives
them 4 fine red colour.

For dyeing, ftick-lac of the deepeft colour
fhould be chofen. It is to be feparated from
the fticks and powdered.

The colour obtained by means of lac has
not the bloom of fcarlet made with cochineal,
but has the advantage of becing more perma-
nent. It may be employed to good purpofe,
by mixing a certain quantity with cochineal,
when, if it be not in too large proportion, the
fcarlet will be rendered more permament, with-
out lofing any thing of its beauty.

To feparate the part foluble in water, and
calculate its proportion to the wax or refin,
Hellot ufed to cxtraft it by means of water
and mucilage of comfrey, to precipitate the
colouring matter with alum, and to colleét and
dry this precipitate, the weight of which was
only onc fifth of the lac. This precipitate
is a2 compound of the’ colouring matter and
alumine or the bafe of alum and this he ufed
for dyeing.

Lac may be ufed in a more fimple manner.
Nothing more is neceffary than to boil the
<pchineal and folution: of tin for a proper

P4 length
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length of time-; after which the bath is to be
cooled, and the lac put in, in powder. It
requires a very moderate heat, othefwife it
will dye very unequally ; and alfo a greater
proportion of f{olution of tin than cochincal.
The cloth ought to be wafhed very hot at
coming out of the boiler, becaufe the refinous
particles fixed in it are difficult to feparate
when cold. Lac may be ufed with fuccefs
for foupe au vin colour, putting it into the
boiling, in which there muft be no alum, as
that would precipitate its colouring matter too
quickly. Cochineal is to be ufed in the red-
dening, and it is to be faddened in the ufual
manner.

According to Hellot, fixed alkali or lime-
water changes the bright red produced by lac
to the colour of wine lees, and the muriat of
ammoniac gives it a cinnamon colour, or light
marrone, according as there is more or lefs of
that falt.

Geoffroy conjeftures, that lac is ufed for
dyeing the red morocco of the Levant, after
it has undergonc a fuitable preparation. It
appears, in fafl, that lac is ufed with cochincal
for this purpofe at Diarbekir, and that at
Nicofia they ufe kermes. Mr. Quemifet af-

férts,
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ferts, that kermes, lac, or cochineal, may be
uled indifferently ®.

What appears to give lac the fuperiority
over kermes, is, that it is able to bear the
aftion of folution of tin, and experiences the
good effe€ts of it, without its colour being
changed to yellow; and it even requires, as
has been feen, a greater proportion of it than
cochineal. '

C H A P VIII.

Of Archil.

HE archil ufed in dyeing is in the form

of a pafte, and of a red violet colour.
Two forts are chiefly diftinguithed ; herb, or
Canary archil; and ground (de terre) or
Auvergne archil, which is alfo called pérelle.
The firft, which is moft valued, is prepared
from a fpecies of lichen (lichen rocella) which

L’art d'appréter & de teindre toutes fortes de Peaux.

grows
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grows at Cape-Verd, and the Canary iflands,
on the rocks near the fea: the fecond is made
from a lichen (lichen parellus) that grows on
the rocks of Auvergne.

Micheli, as quoted by Hellot, fays, that the
workmen who prepare archil at Florence, re-
duce the plant to a fine powder, which they
pals through a fieve, and afterwards maiften
flightly with ftale urine : this mixturc they ftir
once a day, adding each time a certain pro-
portion of powdecred foda, till it has acquired
a dove colour : they then put it into a wooden
cafk, and add urine, or lime water, or {olution
of gypfum, fufficient to cover it; and keep it
in this flate. In the defcription given in
Pli¢tho, fal ammoniac, fal gem, and faltpetre,
arc added in the preparation: but Hellot is
convinced from experience, that lime and
urine are the only ingredients neceflary ; and
that the mixture muft be frequently ftirred,
adding at the famc time frefh quantities of
thefe. It is proper at the end of the procefs,
to let the volatile alkali which has formed
evaporate, that the archil may have the violet
{fmell of that which is well prepared. To
preferve it any length of time however, it muft
be kept moiftened with urine, e



ART OF DYEILING. 219

Kalm fays, in an appendix to a memoir of
Linnazzus in the Stockholm tranfaflions for
1745, that two lichens, which he defcribes,
arc ufed in fome parts of Sweden for dyeing
red; and it is alfo faid, in the fame tranf-
attions for 1744, that there is a fpecies of
lichen found in Sweden (lichen foliaccus umbi-
licatus fubtus lacungfus, Lin. Flor. Suec.) which,
being prepired with urine, dyes wool and filk
a fine and permanent red or violet.

There are perhaps many other fpecies of
mofs and. lichen, which might be ufeful in
dyeing, if they were prepared in the fame
manner as archil.  Hellot gives the following
mcthod of  difcovering whether they poflefs
this property, or not. A little of the plant is
to be put into a glafs veflel, and moiftened
with ammoniac and an equal quantity of lime-
water, adding a little muriat of ammoniac or
fal ammon ac : the phial is then to be corked.
In thrce or four days, if the plant be of a
nature to aflord a red colour, the little liquor
which can be poured ot! .ill be tinged of a
crimfon red, as will alfo the plant itfelf. If
the liquor or the plin, do not affume that
- colour, n-:thin~ is to be cxpeéted from it, and
~it would ~c ufelefs to attempt its preparation
in ‘the large way, Lewis however fays, that

he
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he has tried a great number of mofles in this
way, and that the greater part afforded him a
yellow or reddifh brown colour, whilft a very
~ few gave him a deep red liquor, that communi-
cated only a yellowifh red to cloth *.
" Prepared archil readily gives out its colour
to water, volatile alkali, and alcohol. Its
folution in the latter is ufed for making
thermometers with f{pirits: and- when thefe
thermometers are thoroughly deprived of air,
the liquor lofes its colour in a few years, as
Nollet has obferved®. The contaft of air
-reftores the colour ; which is again deftroyed
in vacuo by time. The aqueous infufion lofes
its colour in a few days, if deprived of air:
a fingular phenomenon, which merits further
inquiry. ‘

The infufion of archil is of a crimfon inclining
to violet. Acids give it a red colour : but, as
it contains ammoniac, by which its natural
colour has been already modified, fixed alkalis
produce little change in it, only rendering its
colour fomewhat deeper, and more inclined
to violet. Alum forms with it a dark red
precipitate : and the fupernatant liquor retains

¢ The works of Cafpar Neumann,
» Mém. de l'acad. 1742,

a yellowith
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a yellowifh red colour.. Solution of tin pro-
duces a reddifh precipitate, which falls down
very flowly'; the fupernatant liquor retains a
flight red tinge. Metallic falts produce with
it precipitates which exhibit nothing remark-
able.

The aqueous folution of archil applied to
cold marble, penetrates it, and imparts to it
a fine violet colour, or blue irclining to
purple, which refifts the aftion of the air much
longer than colours communicated by archil
to other fubftances. Dufay fays, that he has
feen marble ftained with this colour unaltered
at the end of two years.

To dye with archil, the quantity judged
neceflary, according to the quantity of wool or
ftuff to be dyed, and the fhade to be given it,
is mixed in a bath beginning to grow warm.
The bath is then heated till it is ready to boil,
and the wool or ftuff is dipped in it, without
any other preparation, keeping that in longeft,
which is to be of the deepeft fhade. A
beautiful gridelin inclining to violet is thus
obtained, but the colour has no permanency ;
{fo that archil is rarely ufed, except for modi-
fying, heightening, or. giving bloom to other
.colours.  Hellot “fays, that having applied
archil on wool boiled with alum and tartar,

the
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the colour did not ftand the air any better
than when the wool had undergone no pre-
paration. But he obtained a much more per-
manent colour from the herb archil, by putting
a little folution of tin into the bath. This
changes the natural colour of the archil to one
more or lefs approaching to fcarlet, according
to the quantity of the folution employed. This
procefs is to be conduéted nearly in the fame
manner as that for dyeing {carlet, except that
it requires only one bath.

According to Mr. Poerner, one pound of
wet cloth, boiled for about an hour in a bath
compofed of ten ounces of archil and an
ounce and a half of tartar, acquires a bluifh
red colour. If previoufly prepared with tartar
and folution of tin, it aflumes an amaranth
colour : and if prepared with alum, a paler and
lefs lively colour than the foregoing.

Archil is frequently ufed for deepening dif-
ferent fhades, and giving them a bloom. It
is thus ufed for violets, lilacs, mallow, and
rofemary flower colours (mauve, fleur de ro-
marin).

To obtain a decper tint, alkali, and cremor '
calcis (lait de chaux) diffufed in water, are
fometimes added to it as for deep foupe au~
vin colours. The remainder of this liqﬁor

will



ART OF DY EING. 223

will give beautiful agate, rofemary flower, and
other delicate colours, which cannot be pro-
cured equally fine by any other means. Alum
cannot be employed inftead of this fubftance
for decpening colours, as it does not afford the
{ame bloom, and tarnifhes the colour.

Herb archil is fuperior to that of Au-
vergne, as it communicates a greater bloom,
and abounds more.in colouring matter. It
has the advantage too, of bearing to be boiled :
and the latter cannot be mixed with alum,
as it deftroys its colour. The herb archil
however, has the inconvenicnce of dyeing
uncqually, at leaft if the cloth be not paffed
through hot water the inflant it comes out of
the dye.

Archil is never employed alone for dyecing
filk, unlefs for lilacs : but filk is frequently
dipped in an archil bath, ecither before or after
dycing in others, to modify various colours,
and give them a bloom. Many inftances of
this will be given in treating of compound
colours : here I fhall mention only the manner
of treating white filks with the archil bath.
The fame procefs is employed, in a bath more
or lefs charged with this fubftance, for filks
already dyed.

A quantity
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A quantity of archil proportionate to the
colour required, is boiled in a.proper veflel.
The clear liquor is then poured quite hot, leav-
ing the dregs at the bottom of the boiler, into
a trough of a convenient fize, in which the filk,
carefully cleanfed from foap, is to be turned
with great care, till it has acquired the proper
fhade. The filk is then to be beetled once at
the river. )

Archil is a fubftance of great ufe in dycing:
but as it is rich in colour, and communicates
a feducing bloom, dyers are frequently tempted
to make an improper ufe of it, and to go be-
yond thofe proportions which would add to
the bcauty of colours, without any great injury
to thcir permanency. The colour, however,
obtained from it by means of folution of tin,
which is red, and approaches to {carlet, is lefs
fugitive, than thofe in which that ingredient is
not employed. This folution appcars to be the
only thing capable of increafing its durability.
It may be employed not only in the dye-bath,
but in the preparation of the filk, when by
mixing archil with other colouring fubftances,
bright colours fufficiently permancnt may be
obtained.

CHAP
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CHAP IX.

Of Carthamus.

r'NARTHAMUS, or baftard faffron (car-

thamus tinZorius) of which the flower only
is ufed in dyeing, is an annual plant, cultivated
in Spain, Egypt, and the Levant. There are
two varieties of it; one with larger leaves, thé
other with fmaller. The latter is faid to be
that of Egypt; where it makes a confiderable
article of trade. ‘

Carthamus was formerly cultivated in Thu-
ringia and Alfatia; but the preference given
to that of the Levant has occafioned its culture
to bhe nearly abandoned in our climates. The
eclcbrated Beckmann, who has publifhed a very
interefting differtation on carthamus *, has en-
‘deavoured to difcover the difference between
that produced with us, and that brought from
the Levant: but previous to relating his obfer-
vations, it will not be amifs to give an account
of the properties of this fubftance, fuch as it
is employed in dyeing,

» Comment, Societat. Gotting. tom. iv. 1774.

Vor. 1. Q ~ Carthamus
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Carthamus contains two kinds of colouring
matter ; the one, yellow; the other, red. The
firlt alone is foluble in water: its folution is
always turbid: with reagents it exhibits the
appearances commonly obferved in yellow co-
louring matter: acids render it lighter, alkalis
make it deeper, and more approaching to
orange: both produce a fmall portion of a
fawn-coloured precipitate, by means of which
it becomes clearer. Alum forms with it a deep
yellow precipitate in fmall quantity : folution
of tin, and other metallic folutions, precipi-
tates which have nothing remarkable.

Alcohol acquires but a flight tinfture from
the flowers, after all the yellow fubftance has
been extratted by repeated wathings. 1f thefe
flowers be put into a folution of cauftic alkali,
they become yellow, and the liquor which is
prefled out is of a deep yellow colour. On
{aturating the alkali with an acid, the liquor
becomes turbid, reddifh, and gradually de-
pofits a very fmall quantity of a reddifh yellow
precipitate. With folutions of alum, zinc, and
tin, a yellow precipitate is formed; and with
folutions of iron and copper, a precipitate in-
clining to green. If inflcad of a folution of
- cauftic alkali, a folution of carbonat of alkali
be ufed, acids produce with it a more copious

) precipitate
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precipitate of a redder hue: but the rednefs
differs according to the acid employed. Alumi
alfo produces with the latter alkaline folution,
a red precipitate, which is fo light, that it
generally fwims on the furface of the liquor.
This colouring matter is fo delicate, and fo eafily
changed, that if heat be employed to diffolve
it, the precipitates produced by acids will not
have fo fine a colour.

Mr. Beckmann has obferved, that the cai-
thamus of Thuringia contained much moré
of the yellow matter, than that of the Levant:
that in other refpefts the red matter of the
former was by no means inferior in beauty to
that obtained from the latter: yet, that to pro-
duce equal effefts, half as much more of it
was required. He next examined, whether this
diffcrence depended on the chmate, or only on
the mode of preparauon

Haffelquift relates, in his travels in Egypt,
that when the flowers of carthamus are gathered,
they are prefled between two ftones, to fqueeze
out the juice. After this they aré wafhed feve-
ral timés with water, which in Egypt is natu. .

‘rally falt. When taken out of the water they
are prefled between th¢ hands, and then fpread
on mats, placed on the flat roofs of their houfes;
vhere they are covered in the day nme, that

Qz the
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the fun may not dry them too faft, but lcft
expofed to the dew at night. They are occa-
fionally turned, and when fufficiently dry,
taken in, and kept for fale under the name of
Saffranon.

If the carthamus of the Levant, fuch as it
is in commerce, be compared with that of Thu-
ringia, the former will be found to be morc
purc, a little moift, and in compreflfed mafles ;
the latter, drier and more elaftic. Thefc differ-
enccs depend on the preparation.  Writers on
agriculture, deceived by the erroneous name
of baflard faffron given to carthamus, have fup-
pofed, that it fhould be treated like {faffron.
Hence they dire&t it to be gathered in a dry
[eafon, and dried with care. Mr. Beckmann
thinks on the contrziry, that the mode adopted
in Egypt ought to be imitated. He advifes
even to add a little falt to the water ufed in
preparing it, to give it the quality it has natu-
rally in Egypt.

The flower of carthamus has a fine colour
of fire, but in drying it grows yellow. It fhould
not be gathered till it grows dry; and it is
better, if it has been rained upon in that ftate,
though the contrary opinion is erroneouﬂ'y held.
The want of rain may be fupplied by water-
ing the flowers morning and evening. When

they
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they arc gathered, the feeds may ftill be left
to ripen.

The intention of thefe dire&ions is, to pro-
mote the feparation of the yellow matter, the
abundance of which conftitutes the difference
between the carthamus of our climates, and
that of the Levant. Carthamus fhould be kept
in a moift place, as its becoming too dry would
be injurious,

There are many reafons to induce us to
enrich our agriculture with this produétion.
The feeds of carthamus are very good food for
wild fowl, and particularly for parrots, whence
they have received the name of grain de perro-
quet. An uleful oil might be exprefled from
them, and the refiduec given to cattle. The dry
lcaves and ftalks would ferve as fodder for
fheep and goats in the winter; and thofe ftalks
which are too large might be ufed as fuel, after
they had ftripped them. Mr. Beckmann has
found the carthamus ripen well at Gottingen,
where the foil is fandy. The ground fhould
be moderately dunged; and the plant neither
tranfplanted nor watered.

No ufe is made of the yellow fubftance of
carthamus: but to cxtraét that part, it is put
into a bag and trodden in_water, till 'gﬁg more
colour can be preffed out. The flowers, which

Q 3 were
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were yellow, become reddifh in this operation,
and lofe nearly half their weight: it is in this
ftate they are ufed. '

The yellow fubftance might however be
employed: and Mr. Poerner has made many
experiments on the fubje@®. The principal
refults of his experiments were, that wool,
without any preparation, takes from it a yellow
colour, which is not permanent ; but that which
it takes after having been prepared with alum
and tartar, though not very lafting, is better.
Mr. Beckmann afferts, that cloth prepared with
tartar, or with tartar and alum, acquires from
it a good yellow colour; and that carthamus
contains more yellow colouring matter than an
equal weight of fuftic itfelf.

To extraét the red part of carthamus, and
afterwards apply it on the ftuff, recourfe is had
to the property alkalis poflefs of diffolving it,
and it is precipitated by means of an acid. It
has been found, that lemon-juice produces the
finet colour. Mr. Beckmann fays, that next
to this, the fulphuric acid produces the beft
effe&t, provided a proper quantity only be ufed:
too much of it would alter and deftroy the co-

 Chemifche Verfuche und Bemerkungcn zum Nutzen der
Farbekunt; dritter Theil,

Jour.



ART OF DYEING. 231

lour.  According to Scheffer, the juice of
the berries of the fervice tree (forbus aucu-
patorius) may be fubftituted -for lemon-juice.
It is thus prepared. The berries are bruifed
in a mortar with a wooden peftle, and the ex-
prefled juice is left to ferment : it is then bot-
tled, and the clear part, which is moft acid,
becomes fitter for ufe the longer it is kept.
This operation requires fome months, and
fhould be undertaken only in fummer.

It has been feen, that the procefs confifts in
extralting the red colouring matter by means
of an alkali, and precipitating it with an acid.
From this precipitate is procured the rouge ufed
by ladies. To make it, the folution of car-
thamus is prepared with cryftals of foda, and
precipitated by lemon-juice, which has ftood
fome days to fettle. It has been remarked,
that lemons beginning to decay were fitter for
this purpofe than thofe lefs ripe, the juice of
which retains much mucilage. The precipitate-
of carthamus is dried on plates of delft with
a gentle heat: from thefe it is feparated, and
ground very accurately with talc, previoufly
reduced to a very fubtile powder by means:
of the leaves of fhave-grafs, and paffed fuc-
ceflively through fieves of different degrees
of finenefs. The finenefs of the talc, and its

Q 4 proportion
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proportion to the precipitate of carthamus,
make the difference between the cheaper and
- dearer rouges. '

Wool may be dyed red by means of cartha-
mus, as Mr. Beckmann has expcricnced; but
this red foon .changes towards an orange: and
as the fineft and moft various reds may be
obt.ined from cochineal, which are at the fame
time much more permanent than thofe of car-
thamus, . the ufe of the latter for wool is relin-
quifhed.

Carthamus is ufed for dycing filk poppy
colour, a bright orange red (nacarat) cherry,
rofe, and fleth colour. The procefles differ
according to the intenfity of the colour to be
given, and the degree in which it approachcs
that of fire: but the carthamus bath, which
varies in the mode of ufing, is precpared as
follows :

After having extrated the yellow matter of the
carthamus, and opened the cakes, it is put into
a deal trough, where it is fprinkled at different
times with cendres gravelées, or {foda, the latter
of which is beft, well powdered and fifted, in
the proportion of fix pounds to a hundred;
mixing it well as the alkali is put in. This
operation is called ameftrer. The carthamus

thus mixcd with the alkali, is put into a {mall
‘ 2 trough
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trough with a grated bottom, firft lining it with
a clofely woven cloth. When this trough 1is
nearly ‘half filled, it is placed upon the large
onc, and cold water is pourcd on it till the
lower trough is full. The carthamus is then
fet over another trough, till the water comes
from it almoft colourlefs. A little more alkali
is then added, and {refh water is poured on,
Thefe operations are repeated, till the cartha-
mus is exhaufted, and become yellow.

The filk being diftributed on the rods in
hanks, lemon-juice, which comes from Pro-
vence in cafks, is poured into the bath, till it
is of a fine cherry colour. This is called turn-
ing (virer) the bath. Having ftirred the bath
well, the filk is dipped in, and turned on the
fkein fticks as long as it appears to get any
colour. For poppy colour, it is taken out,
wrung, drained on the pegs, and pafled through
a new bath, where it 1s treated as in the former.
It is then dricd, and pafled through frefh baths,
wafhing and drying it after every operation, till
it has obtained the dcpth of colour required,
When it is at the proper point, it is brightened,
by turning it feven or eight times in a bath
of hot water, to every bucket of which about
a gallon of leman-juice is to be added.

When
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When filk is to be dyed poppy or fire colour,
it muft be firft fcoured as for white; and muft
then have a flight annotta ground, in the manner
that will be mentioned when treating of. that
fubftance. This filk ought not to be alumed.

Bright orange reds and deep cherry colours
are treatcd exattly in the fame way as poppy
colour, except that they have not the annotta
ground, and that they may be dipped in the
baths that have been alrcady ufed for poppy
colour, which w.1l exhauft them. Frefh baths
are never made for thefe colours, unlefs the
dyer have no occafion for a poppy.

The lighter cherry colours, rofe colours of
every fhade, and flefh colours, are madc from
baths of the fecond and third runnings of the
carthamus, which are weaker than the firft. In
thefe the deepeft thades are firft dipped.

The lighteft of all thefe fhades, which is
a very pale flefh colour, requires a little foap
to be put into the bath : this {oftens the colour,
and prevents it from taking too quickly or un-
evenly. The filk is then wafhed, and brightened
a little in ‘the path' which has been ufed for
brightening the deeper colours.

All thefe baths are ufed as foon as they are
made, and as quickly as poffible, as by keeping,
they lofe much of their colour, which would

3 even



ART OF DYFEING. 235

even be entirely loft after a time. They are
alfo ufed cold, becaufe the red fecula lofe their
colour‘on being expofed to heat. The reader
muft have obferved, that in the experiments
1 have defcribed, cauftic alkalis attack the deli-
cate colour of carthamus, and turn it yellow :
on this account cryftals of foda fhould be pre-
ferred to any other alkali. At leaft we {hould
choofe one that contains moft carbonic acid, as
falt of tartar.

To leflen the expence of carthamus, it is
ufual, for deep fhades, to mix with the firft
and fecond bath about a fifth of the bath of
archil.

When raw filk is to be dyed, that which is
very white fhould be chofen, and treated as
boiled filk, with this difference only, that the
poppy colours, bright orange reds, and cherry
colours, are paffed through baths that have
been ufed for the fame colours for fcoured filk,
becaufe the raw filk in general takes colours
more readily. _

Poppy colour prepared in an acid liquor re-
fifts the attion of vinegar, but it foon changes
and fades in the air. Scheffer fays, that when
he ufed the juice of fervices inftead of lemon-
juice, the colour flood fomewhat longer.

Mr. Beckmana
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Mr. Beckmann has made fome cxperiments
on applying the red colour of carthamus to
cotton . Having macerated cotton two hours
in melted lard, he wafhed it well, and dyed it
in the common way with carthamus deprived
of its yellow matter. This cotton took a deeper
colour than fome which had undergone no pre-
paration.  Soap fucceeded equally well; and
olive oil fiill better. Mr. Beckmann then dip-
ped his cotton in oil repeatedly, drying-it cach
time. After the laft drying he wathed and
dried it; and then pafled it through the yellow
bath of carthamus, to which he added galls and
alum. Finally, he dyed it with the alkaline
folution of carthamus and lemon-juice. By
thefe means he obtained a fine full red. Cotton
treated in the fame manner, without having
been impregnated with oil, took a colour of
the fame kind, but lefs full, and lefs capable
of {tanding thc aétion of the air. From thele
experiments, he thinks, that cotton to be dyed
with carthamus fhould receive a preparation
fimilar to that given it for the Adrianople red.

To dye cotton poppy colour, Mr. Wilfon di-
refts the carthamus, thoroughly freced from the

. Expet. Lma xylina tingendi Flor. Carth. tinc. Comv
ment, Soc Reg. Gotting. vol. iii, 1780,

ycllow
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yellow colouring mattcr, to be put into a veffel,
at the bottom of which is a hair fieve, and to
pour on it a folution of pearl-athes, mixing
them well, and leaving them to fland all night.
The next morning the liquor is to be drawn off
by a cock at the bottom of the veflel, and the
cotton to be dyed is to be put into it, and
turned by means of a winch. In the mean
time a folution of tartar is prepared, and left
to fettle, and whilft it is yet hot, it is poured
into the carthamus bath, till the liquor is ren-.
dercd a little four. The cotton muft continue
to be turned in this, till it has acquired. the
proper fhade. It is then wafhed lightly, and
dried in a ftove. In this way it obtains a fine
colour.

'Fo give cotton a {carlet, it muft firft be dyed
ycllow, in the manner direéted under the article
annotta, and whilft yet wet, muft be dyed with
carthamus, in the manner juft defcribed. It thus
acquires a fine [carlet; but it is not permanent,
and will not ftand wafhing.

CHAP
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C H A P X.

Of Brafil-Wocd.

HIS wood, which is of extenfive ufe in

dyeing, derives its name from that part
of America from which it was firt imported.
It bears alfo the names of Fernambucca, wood
of St. Martha; of Japan, and of Sapan,
according to the place where it was produced.
At prefent it is cultivated in the Ifle of France,
where it is naturalized. That of the Antilles,
called érafiletto, is leaft efteemed.

Linnzus -defcribes the tree that furnifhes
brafil-wodd by the name of cefalpinia crifia :
that which gives the japan or fapan-wood,
diftinguifhed into large and fmall fapan-wood,
by the name of cefalpinia fappan: and that
from which we have the &rafiletto he calls
cefalpinia veficaria.

" This tree grows generally in dry places, and
amidft rocks. Its trunk is large, crooked, and
knotty. The flowers of the cefalpinia fappan
and cefalpinia weficaria have ten ftamina ;

thofe of the true brafil-wood, only five.
That
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That which comes from Fernambucca is moft
valued.

Brafil-wood is very hard, and fufceptible of
a fine polifh. It finks in water. It is pale
when cut, but reddens on expofure to the air ;
having different fhades of red and orange
colour. Its goodnefs is diftinguifhed chiefly
by its weight. When chewed, it has a {weetifh
tafte. It may be eafily diftinguifhed from red
fanders, becaufe the latter does not give out
its colour to water.

Boiling watcr takes the whole of the colour-
ing matter from brafil-wood, and becomes of
a fine red, if the boiling be continued long
enough. From the refiduum, which appears
black, much colouring matter may ftill be
extrafled by means of alkalis. The folution
in fpirit of wine, and that in volatile alkali,
are deeper than the preceding. According
to Dufay, a tinéture of brafil-wood in alcohol
will give hot marble a red colour, which
changes to aviolet. If the marble thus ftained
be covered with wax, and the heat increafed,
the colour will pafs through the different
:dfhades of brown, till it arrives at a cho.
colate. ) .

Frefh decofion of brafil-wood yields, by the
addition of fulphuric acid, a fmall quantity of

ared
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a red precipitate inclining to fawn-colour : the
liquor remains ycllow and tranfparent.  Nitric
acid renders the liquor yellow at firft :- but if
more be added, the liquor acquires a decp
“orange colour, and becomes tranfparcnt, after
having depofited a precipitate nearly refem-
bling the former in colour, but morc abun-
dant. Muriatic acid afts on it like the ful-
phuric. The oxalic acid produces a precipi-
tate of an orange red, nearly as copious as
the nitric acid does : the liquor remains tranf-
parent, and of the fame colour as in the
former trials. Diftilled vinegar gives a very
little precipitate of the fame colour ; the liquor
remaining tranfparent, and a littlc more in-
clining to orange. Tartar furnithes ftill lefs
precipitate, and lcaves the liquor turbid, and
redder than in the preceding inftance. Fixed
alkali reftores the decoétion to a crimfon, or
dccep violet, inclining to brown ; and produces
a fcarcely perceptible precipitate of the fame
colour. Ammoniac gives a brighter purple,
or violet, and a little precipitate of a fine
purple. Alum occafions a red precipitate,
inclining to crimfon, copious, and fubfiding "
flowly : the fupernatant liquor retains a fine
red colour, fimilar to that of the frefh de-
‘€oftion: this liquor alfo affords a copious

precipitatc,
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precipitate, on faturating the acid of the alum
with an alkali. In this manner an inferior fort
of carmine is prepared, and alfo a liquid lake
for miniature painting. Alum and tartar prq.
duce a litle brownith red precipitate; t
liquor remaining very clear, and of an orange
red. Sulphat of iron caufes the tinfture to
afflume a black colour, inclining to violet : the
precipitate that falls down is abundant, and of
the fame colour, as is alfo the liquor that
fwims above it. Sulphat of copper likewife
produces a great deal of precipitate, the colour
of which is darker : the liquor remains tranf-
parent, and of a brownifh red. Sulphat of
zinc gives a brown precipitate, fmall in quan-
tity, leaving the liquor tranfparent, and of
the colour of pale beer. A folution of acetite
of lead occafions a copious precipitate, of a
pretty fine deep red : the liquor is of an orange
red and tranfparent. Solution of tin in the
nitro-muriatic acid gives a very abundant pre-
cipitate of a fine rofe colour: the liquor
remains tranfparent, and perfe@ly colourlefs.
Finally, with corrofive fublimate a light pre«
cipitate of a brown colour is obtained; the
liquor remaining tranfparent, and of a fine
vellow.

Vor. IL 'R In
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In the Fournal de Phyfique, for February
1785, are {ome curious experiments on the
* atlion exerted by acids on the colour of-brafil-
wood. If, after having changed it yellow by
eans of tartar and acetous acid, the nitro-
muriatic folution of tin be poured in, a very
copious rofc-coloured precipitate is immeédiately
formed. If to tie folution rendered yellow by
an acid, a greater quantity of that acid, or an
acid more powcrful be added, the red colour
will be reftored. The fulphuric acid is beft
calculated to produce this effeél. Some falts
-alfo reftore the red colour of brafil-wood,
which has bcen deftroyed by the aétion of
acids.

It has been remarked that the decotion of
brafil-wood, called juice of brafil, is lefs pro-
per for dyeing when frefh, than when it is
old, or has cven undergone fermentation. By
keeping, it acquires a yellowifh red colour.
Hellot rccommends the hardeft water than can
be had to bc ufed for making this decotion:
but it is neccilary to obferve, that fuch water
decpens the colour by means of the earthy
falts it contains. Having boiled the wood
reduced into chips for three hours ; the liquor
is poured into a calk, frefh water is added to

the brafil, it is boiled threc hours longer, and
2 this
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this liquor is added to the formér. When
brafil-wood is ufed in a dye-bath or flat, it is
proper to enclofe it in a thin linen bag, as it
is all colouring woods.

Wool dipped in the brafil-juice would ac-
quire only a flight tint, that would foon fade :
it is neceffary therefore, that it fhould undergo
certain preparations.

The wool is to be boiled in a folution of
alum, to which a fourth of its weight, or even
lefs, of tartar has been added. A greater
proportion of tartar would render the colour
yellow. 'The wool thus impregnated is to be
kept at leaft a week in a cool place; after
which it is dyed by boiling gently in the brafil-
juice. The colouring maiter which is firft
depofited does not yield fo fine a colour: it
is proper therefore, to dip the coarfeft ftufl’ in
the bath firft. In this manner a bright red
is obtained, which ftands the ation of the air
tolerably well.

If the red colour of brafil-juice be deftroyed
by means of any acid, it will give woollens a
more or lefs dcep dun colour, which is very
“permanent.

Mr. Poerncr prepares the cloth with a boil-
ing compoled of folution of tin, alum, and a
fittle tartar; and makes his bath with bralil-

‘R a2 wood,
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wood, and‘a confiderable proportion of alum.
In the refiduum of this bath he dyes a fecond
piece, which has received a fimilar preparation.
The firft piece takes a fine brick colour; the
fecond, a colour that approaches fcarlet *. The
fhades may be greatly varied by varying the
proportions of the ingredients.

Colours obtained from brafil may thus be
rendered tolerably permanent: yet they are
not comparable in this refpeft, to thofe ob-
tained from cochineal, or madder. A bloom
is fometimes given to colours produced from
the latter fubflance, by paffing the cloth dyed
with it through the brafil-juice : but this bloom
foon vanithes.

Mr. Gubhliche gives a procefs, by which he
pretends finer and more permanent colours
are obtained, than by thofe in ufe. He
dircéls pure vinegar, or aceto-citric acid ®, or

aqua

2 Inftru&ion fur I’art de la teinture.

b I give the appellation of aceto-citric atid to a liquor of

which Mr. Gulliche makes great ufe in dyeing, under the
name of vegetahle acid fpirit, which he prepares in the

following manner. |
He takes any quantity of lemons, thofe of which the
rind is rotten will do, removes the peel, and the fkin that
“ adheres to it, and flices them inte a veflel, which fhould
not be made of wood. He then fprinkles them with a
quantity
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aqua regia, to be poured on brafil.woad, re-
duced to a powder, or very fmall chips, till it
is covered with thé liquor, or even till the
liquor is a certain height above it ; the mixture
to be well fhaken, and then left to fettle for
twenty-four hours : after which it is to be
decanted, filtered, and kept for ufe. On the
. refiduum, a vegetable acid, or pure water, is to
be poured, and nhaving ftood a day or two,
filtered. This is to be repeated till all the
colouring matter 4s extrafted, when the wood
will be found to be black. All thefe liquors

are to be mixed together.
The ftuff having been prepared with a flight
galling of fumach, or white galls, is flightly

quantity of good vinegar, which he thinks comes near
that of the lemon-juice, fqueezes out the liquor through a
flannel, by means of a prefs, and filters the exprefled liquor
through paper. It may be ufed with fuccefs in this ftate;
but it is apt to grow mouldy, and the acid is watery. In,
order that it may keep therefore, and not dilute the baths
into which it is put, he direéts it to be purified and con-
centrated as follows: The liquor is to be expofed to the
fun, till a fediment forms, and it grows clear, It is then
to be filtered, and diftilled in a fand-bath. The receiver is
to be changed when the liquor that drops becomes acid,
and the diftillation continued till oily ftreaks are perceptible
in the neck of the retort, 'The acid found in the receiver

is to be kept for ufe,
R 3 alumed :
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alumed : being juft rinfed, it is 'put quite wet
into a bath prepared as follows :

Some of the acid folution of brafil-wood -is
diluted with a quantity of water proportionate
to the quantity of the ftuff, and the depth of
the colour to be given it. When this 1s fo
hot that the hand will juft bear it, {olution of
tin is pourcd in, till it is of a fire colour: it is
then Rtirred and the ftuff is put in.  After this
has remained in half an hour, it is taken out
and wathed. The remainder of the bath may
be uled for lighter fhades: but thofe ftuffs only
muft be galled that are for-deep ones.

Brafil-wood is ufed for dyeing filk what is
called fa/fe crimfon, to diftinguifh it from that
produced by means of cochincal, which is far
morc pcrmanent.

The filk fhould be boiled with foap, in the
proportion of twenty pounds of the latter to a
hundred of the former, and afterwards aluined.
Lefs alaming is required for this than for grain
crimfon. Having refrefhed it at the river, it
is dipped in a bath, more or lefs charged with
brafil-juice according to the fhade to be given.
If water containing no earthy falt be employcd;
thc colour will be too red for crimfon: to
remedy which, the filk may be paffed through
a flight alkaline folution, or a little alkali may

be
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be added to the bath. Wafhing the filk in
hard water, till it has acquired the proper hue,
will anfwer the fame purpofe.

To make falfe crimfons deeper, or dark
reds,” juice of logwood is added to the brafil
bath, after the fitk has been impregnated with
the latter. A little alkali may alfo be putin
according to the fhade to be obtained.

To imitate poppy or fire colour, the filk
muft have an annotta ground, cven deceper
than when it is to be dged with carthamus :
after which it is wafhed, alumed, and dyed
with the brafil-juice, to which a little foap-fuds
is commonly added.

Solution of tin cannot be ufed® for dyeing
filk with the juice of brafil-wood, as with
cochineal ; and the recafon in both is the
fame : the colouring particles would fcparate
too quickly to be capabie of fixing on the
filk, which does not attraét them fo powerfully
as wool. But as Bergman remarks, in his
notes on Scheffer ¢, the colours imparted by
dye woods may be much improved by fteeping
the filk in a cold folution of tin. A ftrong
' decoftion of brafil-wood, fays he, gives yel-
low filk a fcarlet colour, inferior indeed to

¢ Effai fur I'art de la teinture, °

R 4 that
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that given by cochineal, but finer and more
permanent than if it be fteeped in alum only,
.and as capable of ftanding the proof by vine-
gar, as crimfon or poppy in grain. It is
neceffary, inftead of ufing raw filk, to give
a yellow ground to filk that has been feoured,
or to mix fome yellow fubftance with the
brafil-juice. ~ Of late many artifts have
turned their attention to this procefs, and
have produced various effe€ts by applying it
to. different colouring fubflances, which of
themfelves afford colours of little durability,
either employing them alone, or mmed in
various ways.

Mr. Guhdiche however, defcribes a procefs
in which he ufes folution of tin immediately,
to give filk a fire colour. He direéls the filk
to be galled with a folution of galls in white
wine, aflerting, that an aftringent folution thus
made preferves the brightnefs required in filks,
much better than one prepared with water.
With this folution he mixes water, till it has
acquired a yellow colour; and impregnates
the filk well with it, leaving it ta fteep in
it cold for twelve hours. He then preffes
out the liquor ftrongly, but without wathing
the fitk, which he dries, and afterwards foaks
{¢F ‘twelve hours in a folution of alum, con-
’ taining
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taining four.ounces for every pound of filk.
The filk, taken out of the alum water, 1is
wrung,’ and put while wet into a bath, pre-
pared as above dircfled, after adding to it an
ounce of folution of tin. The remainder of
the bath may be exhaufted for lighter fhades.
If the fire colour be required more approach-
ing to orange, the filk is not to be galled,
but to be alumed cold, with two ounces of
alunr to the pound of fitk : after which it
muft be dyed orangc colour with amnotta,
without boiling, and before it dries, dyed in
the bath of brafil-wood above defcribed. -The
author confefles, that thefe colours, particu-
larly the latter, are not very permanent. For
rofe colours he omits the galling, and for
the aluming ufes only two ounces of alum.
For light fhades he recommends the folution
of alum to be decanted from the fcdiment
that may have been depofited, and prefers
dyeing them cold, ufing a bath more rich of
colour. The filk is to be taken out as foon:
as it has acquired the proper tint, and the
bath- may be exhaufted for other fhades.
He affures us, that with thefe precautions,
fine colours of tolerable permanency-may be
obtained.

3 Mr. Poerner
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Mr. Poerner has made many experiments
en methods that may be employed for dycing’
cotton with brafil-wool by means of different
mordants, as alum, folution of tin, fal ammo-
niac, pot-afh, &c. ufed either in the bath, or
in the preparation of the cotton. He could
not producc a colour however, that would ftand
wathing with foap, though fome would ftand
the action of the air, and wathing with water,
tolcrably 'well. He rccommends cotton thus
dycd to be dried in the fhade <.

To Mr. Brown, a gentleman of great zeal for
the improvement of the arts, I am indebted
for the following procefs, ufed by fome manu-
fa@lurers for giving cotton a crimfon colour.

A folution of tin is prepared in the propor-
tions of nitric acid two pounds, muriatic acid
-one pound, tin eight ounccs, water one pound,
The liquids being mixed together, the tin is to
be addcd by little and little.

For a piece of cotton velvet weighing fiftecn
or fixteen pounds, a bath is prepared, confifting
of boiling-water four parts; firong decottion of
galls two parts. Having ftirred the bath with
the rake, the piece is put in, worked for half

d Verfuche und Bemerkungen zum Nutzen der Farbe.
kgnR. Zweyter Theil, '

. an



ART OF DYEING. g5t

an hour, and left to foak two hours, when it
is taken out, and left to drain. Another bath
being ‘prepared with three buckets of boiling
water, and one of decoftion of brafil-wood,
alfo boiling, is to be raked, and the piece
worked in it an hour, This Bath is to be
thrown away, and the vat wafhed out, and then
filled with a pure deccoflion of the wood, in
which the piece is to be worked half an hour,
and then raifed on the winch. A bath of very
clear river water, with a quart of folution of
tin, being prepared and raked, the piece is to
be worked in it a quarter of an hour. It is
then raifed on the winch, and fet over the vat
containing the bath of decoétion of brafil-w -od,
one fixtecenth of which is to be taken out, and
replaced by an equal quantity of boiling decoc-
tion. This being raked, the piece is worked
in it half an hour, raifed on the winch, and
carried back. to the vat containing the folution
of tin. Thefc operations are performed alter-
nately fix or cight times, oblervii.g cach time
to take out a fixteenth of the hath of brafil-
wood, and replace it with an equal quantily
of boiling decottion of the fame wood, to rake
the ba'h of compofition each time, and to finifh
the dycing with the latter. The piece is to

be
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be wathed in the river, and dried in a dark
. place.

Methods have long been fought, for giving
greater’ permanency to the fine and various
colours obtained from brafil-wood at little ex-
“ penee. In ufing this fubftance we fhould call
to mind fome of its properties. The colour-
ing matter of brafil-wood is eafily affe@ed and
turned yellow by acids. It then becomes a
permanent colour. But what diftinguifhes it
from madder and kermes, and makes it refem-
ble cochineal, is that it refumes its natural
eolour when precipitated in combination with
alumine or oxyd of tin. Thefe two combi-
_nations appear beft calculated to render it dura-
ble. We fhould thercfore feek the circum-
flances moft proper to favour the formation
of thefe combinations according to the nature
of the ftuff. .

The aftringent principle alfo appears to con-
tribute to the permanency of the colour ob-
tained from brafil-wood :" but galling deepens
it, and cannot be employed for light fhades.

The colouring matter of brafil-wood is very
eafily affeed by alkalis, which gives it a
purple tint; and there are many proceffes in

which alkalis, cither fixed' or volatile, are ufed
" to
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to form violets and purples: but the colours
obtained by thefe means, eafy to be varied
according to the intention, are perifhable, and
have only a temporary brightnefs. Alkalis do
not appear to injure colours obtained from
madder ; but they accelerate the fading of moft
others.

It appears, from what Mr. Wilfon fays, that
in England woods for dyeing are ground in
mills conftru@ted for that purpofe, and kept
moiftened with urine; or if the latter be not
done, a little alkali is added when they are
boiled.

The cuftom of reducing the woods to powder
is advantageous, and cught to be adopted: but
putrid urine and alkali, whilft they favour the
extraétion of tke colouring matter, and heighten
its colour, may frequently counteraét the effeft
to be obtained, and muft be injurious to the
permanency of the colour.

CHAP,
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C H A P. XL
Of Logwood. .

IND I A, Jamaica *, or Campéachy wood, has
received thofe different names from the
places where it grows moft plentifully. It is
very common at Jamaica, and on the eaftern
fhore of the bay of Campeachy; and is found
alfo at St. Croix, Martinico, and Granada.
The tree is called by Linnaus bematoxylum
campechianum. It grows very high dnd large
in a good foil: the bark is thin, fmooth, and
of a bright gray, or fometimes yellowifh: the
trunkis ftraightand prickly: the leavesfomewhat
refemble thofe of the bay-tree in appearance,
and alfo in their aromatic qualitics, whence the
trec has been called aromatic bay, or Indian bay :
its feceds have been improperly called clove-
Jeeds, from their flavour, and in England are
known by the name of Famaica pepper, or all-

Jpice.
* In England, the name of Jamaica wood is commonly

applied to the better fpecies of mahogany, the inferior kind
being hrought from Honduras, T, '

Logwood
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Logwood is fo heavy as to fink in watcr,
hard, compaét, of a fine grain, capable of be-
ing polifhed, and fcarcely fufceptible of decay.
Its predominant colour is red, tinged with
orange, ycllow, and black.

For ule, its juice is commonly extrafted like
that of brafil-wood. It yiclds its colour both
to {pirituous and watery menftrua.” Alcohol
extraéls it more readily and copioufly than wa-
ter. The colour of its dycs is a fine red, in-
clining a little to violet or purple, which is
principally obfervable in its watery decoétion.
This, left to itfelf, becomes in time ycllowifh,
and at length black. Acids turn it ycllow:
alkalis dcepen its colour, and give it a purple
or violet hue. Sulphuric, nitric, and muriatic
acids, produce in it a {mall quantity of a pre-
cipitate, which is fomc time in feparating, and
its colour, with the fulphusic acid, 1s a dark
red ; with the nitric, feuillemort ; with the muri-
atic, a lighter red. The fupernatant liquor is
tranfparent, of a deep red colour with the ful-
phuric and muriatic acids, and yellowifh with the
nitric. The oxalic acid forms a light marrone .
‘precipitate ; the liquor remaining tranfparent]
and of a yellowifh red. . The acctous acid aéls
nearly intize fame manner, except that the colour
of the precipitatc is alittle deeper. Tartar gives

the
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the fame precipitate as vinegar, but the liquor
remains turbid, and more inclined to yellow,
Fixed alkali occafions no precipitate, but
changes the decoétion to a deep violet, which
afterwards becomnes nearly brown.  Alum pro-
duces a pretty copious precipitate, of a lightith
violet colour; the liquor remaining violet, and
nearly tranfparent. Alum and tartar occafion
a dark red precipitate in tolerable quantity;
the liquor remaining tranfparent, and of a yel-
lowifh red. Sulphat of iron gives it inftantly
a blueifh black colour, like that of ink; a
pretty copious precipitate of the fame colour
forms, and the liquor remains,turbid a long
.while; but if it be fufficiently diluted, and efpe-
cially if there be a {fmall excefs of the fulphat,
all the black matter is at length depofited. Sul-
phat of copper produces a very copious preci-
pitate, of a browner and lefs bright black than
the preceding : the liquor remains tran{parent,
and of a very deep brownifh or yellowith red.
Acctite of lead inftantly occafions a black pre-
cipitate with a flight reddifh tinge; the liquor
remaining tranfparent, and of the colour of
Very pale beer. Finally, tin diffolved in nitro--
muriatic acid forms immediately a precipitate

of a very fine wiolet or purple, almoft prune
' de
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de monfieur: the fupernatant liquor is very
clear, and perfeétly colourlefs.

Stuffs would take only a flight and fading
colour from decoétion of logwood, if they were
not previoufly prepared with alum and tartar.
A little alum is added alfo to the bath. By thefe
means they acquire a pretty good violet.

A blue colour may be obtained from log-
wood, by mixing Verdegris with the bath, and
dipping the cloth till it has acquired the proper
fhade.

Thefe ufes of logwood have obtained it the
names of violet wood and blue wood. Of
thefe I fhall fpeak more largely, when I come
to treat of compound colours.

The grand confumption of logwood is for
blacks, to which it gives a luftre and velvety
caft (velouté), and for grays of certain fhades.
It is alfo of very extenfive ufe for different
compound colours, which it would be difficult
to obtain of equal beauty and variety, by means
of drugs affording a more permanent dye.

Juice of logwood is frequently mixed with
that of brafil, to render colours deeper; their
proportion being varied according to the fthade
defired. :

Logwood is ufed for dyeing filk viclet.
For this the filk muft be {coured, alumed, and

Vor. Il S wathed ;
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wathed ; becaufe without aluming it would take
only a reddifh tinge, that would not ftand wet-
ting. To dye filk thus, it muft be turned in
a cold decoftion of logwood, till it has ac-
quired the proper colour: if the decoétion
were ufed hot, the colour would be in ftripes
and uneven.

Bergman has already obferved, that a fine
violet might be produced from logwood, by
impregnating the filk with folution of tin, as
has been faid in the preceding chapter. In fadt,
we may thus obtain, particularly by mixing
logwood and brafil in various proportions, a
great number of fine fhades, more or lefs in-
clined to red, from lilac to violet.

If decoétion of logwood be fubftituted for
that of brafil in the procefs communicated by
Mr. Brown, a fine violet colour will be ob-
tained ; and if the two be mixed, we fhall have
‘fhades of puce colour, and prune de monfieur,
more or lefs inclining to red.

The remarks made on brafil are alfo appli-
cable to logwood, the colouring matter of whlch
exhibits fimilar properties.

SECTION
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SECTION ]V.

Of Yellow:

C H A P I
Of Weld.

ELD or woald (refeda lutecla, Lin.) is

a plant very common in the erivirons
of Paris, in moft of the French provinces, and
in a great part of the reft of Europe. It
pufhes out long narrow lcaves, of a lively
green: from the midft of thele leaves the ftalk
rifes to the height of three or four feet, fre-
quently branchy, and furnithed with léaves,
narrow like the radical ones, but fhorter as
they approach the flowers, which are difpofed
in long fpikes. TLe whole of the plant is ufed
for dyeing yellow.

Two forts of weld are diftinguifhed. The
baftard or wild, which grows naturally in the
fields; and the cultivated, the ftalks of which
are {maller, and not fo high. For dyeing, the

S e latter
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latter is preferred; it abounding more in colour-
ing matter. The more flender the flalk, the
" more it is valued. |

When the weld is ripe, it is pulled, dricd,
and made into bundles, in which fate it is
ufed.

When the decoftion of weld is very ftrong,
it has a yellow colour inclining to brown: if it
be greatly diluted with water, its yellow, which
is more or lefs pale, ir.clines a little to green.

If alittle alkali be added to this decottion,
its colour grows decper, and after a certain time
alittle ath-coloured precipitate falls down, which
is not {~luble in alkalis.

Acids in general rendcr its colour paler, and
occafion a little precipitate, which will diffolve
in alkalis, giving them a yellow colour inclining .
to brown.

Alum forms with it a yellowifh precipitate,
and the liquor retains a finc lemon colour. I
a folution of alkali be poured into this liquor,
a whitifh yellow nrecipitate, foluble in alkalis,
is thrown down, but the liquor flill remains
coloured.

Solution of common falt, or of muriat of
ammoniac, renders the liquor turbid, and its
colour at firft a little deeper; by degrees a
decp yellow precipitate forms, and the fuper-

natant
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natant liquor retains a pale yellow colour a
little indJiring to green.

Solation of tin produces a copious bright
yellow precipitate : the liquor remains a long
tane turbid, but flightly coloured.

Sulphat of iron produces a plentiful dark °
grav precipitate, and the fupernatant liquor is
brownifh.

Sulphat of copperc ogcafions a brownifh green
precipitace, and the liquor preferves a pale
green colour.

The yellow communicated to wool by weld
Las Wle permanency, if the wool be not
previoully prepared by fome mordant.  For
his purpofe alum and tartar are ufed, by
mcans of which that plant gives a very pure
yellow, which has the advantage of being
vermanent.

¥or the boiling, which is conduled in the
sommon way, Hellot dircfts four ounces of
slum to every pound of wool, and only one
ounce of tartar: many dyers however, uie
half as much tartar as alum.. Tartar renders
the colour paler, but more lively.

For the welding, that is, for the dyeing with.
weld, the plant is boiled in a frefh bath, en-
clofing it in a bag of thin linen, and keeping
it from rifing to the top by means of a hecavy
. S 3 woodcn
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wooden crofs. Some dyers bail it till it finks
to the bottom of the copper, and then let a
crofs down upon it : others, when it is boiled,
take it out with a rake and throw it away.

Hellot dire&ts five or fix pounds of weld
for every pound of cloth: but dyers feldom
ufe fo much, contenting themfelves with three
or four pounds, or even much lefs. Many
indeed, add to the weld a little quicklime and
afhes, which favour the extra&ion of the co-
louring matter, and heighten its colour, but
at the fame time render it liable to be changed
by the ation of acids. The quantity of weld
however, ought to be proportionate to the depth
of the fhade to be obtained.

Lighter and brighter fhades may be obtained
by dyeing after deeper ones, adding water at
each dipping, and keeping the bath boiling :
but light fhades procured in this way are not
fo lively as when frefh baths are ufed, propor-
tioning the quantity of wecld to the depth of
the fhade.

Common falt added to the weld bath ren-
ders its colour richer and deeper : fulphat of
lime, or gypfum, alfo deepens it: but alum
renders it paler and more lively ; and tartar,
ftill paler. Sulphat of iron or vitriol makes
#t incline to brown. The fhades obtained

from
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from weld may be modified by fuch additions,
by the proportion of the weld, by the length
of the opcration, and by the mordants em-
ployed in preparing the ftuff. Thus Scheffer
fays, that by boiling the wool two hours with
a fourth its weight of folution of tin, and
the fame of tartar, wathing it and boiling it
fifteen minutes with an equal weight of weld,
it will take a fine yellow, which however, will
not penetrate its internal texture. Mr. Poernet
alfo direfls the cloth to be prepared as for
dyeing fcarlet. By thefe means greater bright-
nefs and permanency are given to the colour,
which (cxteris paribus) is at the fame time
lighter.

The colour may be modified alfo by pafling
the cloth, when it comes out of the dye,
through another bath. Thus, to produce a
golden yellow, the cloth, when it comes out
of the welding, may be paffed through a
flight madder bath; and for a tawny, (tannéc)
through a bath made with a little foot. Thefe
methods will be mentigned in treating of
{addenings.

To dye filk plain vellow, in gencral no
other ingredicnt than weld is ufed. The filk
ought to be fcoured in the proportion of twenty
pounds of foap to the hundred, and afterwards

S 4 alumed
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alumed and refrefhed, that is, wafhed after
the aluming.

A bath is prepared with two pounds of weld
for each pound of filk, which after a quarter
of an hour’s boiling, is to be pafled through a
fieve or cloth into a vat ; when it is of fuch a
temperature as the hand can bear, the filk is
put 1, and turned until the colour is become
uniform : during this operation the weld is
boiled a fecond time in freth water; about
half of the firt bath is taken out, and its
place fupplied by a freth decoftion. This
freth bath may be ufed a little hotter than
the former ; too great a degree of heat how-
ever muft be avoided, that no part of the
colour already fixed may be diffolved; it is
to be turned as before, and in the mean time
a quantity of cendres gravelées is to be dif-
folved in a part of the fecond decoftion ; the
filk is to be taken out of the bath, that more
or lefs of this folution may be put in, accord-
ing to the fthade required. After it has been
turned a few times, a hank is wrung with the
pin, that it may be feen whether the colour
be fufficiently full, and have the proper gold
caft : if it fhould not, a little more of the
alkaline folution is added, the effe® of which
Is to give the colour a gold caft, and to render

.4
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it deeper. In this way the procefs is to be
continued, until the filk has attained the defired
fhade ;" the alkaline folution may alfo be added
along with the fecond decottion of the weld,
always. taking care that the bath be not too
hot.

If we wifh to produce yellows with more of a
gold or jonquille colour, a quantity of annotta
proportioned to the fhade required, muft be
added to the bath along with the alkali.

For the light fhades of yellow, fuch as pale
lemon, or canary-bird colour, the filk ought
to be {coured as for blue, becaufe the fhades
are more beautiful and tranfparent, in propor-
tion as the ground on which they are laid is
whiter : the firength of the bath is proportioned
to the fhade we wifh to obtain; and if we
intend that the yellow fhould have a tinge
inclining to green, morc or lefs of the indigo
vat is added, if the filk has not been azured.
To prevent the fhades from being too deep,
the filk may he more {lightly alumed than
ufual. :

Scheffer dircéls that the filk thould be foaked
twenty-four hours in a folution of tin, made
with four parts of nitric acid, one of common
falt, and one of tin, and faturated with tartar;

that it fhould be walhed, and boiled half an
hour
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hour with an equal quantity of weld flowers.
He fays, that a fine ftraw colour is thus ob-
tained, which poffefles the advantage of refift-
ing the aftion of acids. By following this
procefs, very little tin fhould be left in the
folution, becaufe the acid of tartar precipitates
it. '

In dycing cotton yellow, we begin by {cour-
ing it in a bath prepared with the ley of the
athes of green wood ; it is then wafhed, dried,
and alumed with one fourth of its weight of
alum ; after twenty-four hours it is taken out of
the aluming, and dried without being wathed.
A weld bath is then prepared, with the pro-
portion of a pound and a quarter of weld for
cach pound of cotton, in this the cotton is
dyed, by being turned and wrought in it until
it has acquired a proper fhade ; it is taken out
of this bath to be foaked for an hour and a
half, in a folution of fulphat of copper or
blue vitriol, in the proportion of one fourth
of the weight of the cotton ; it.is then thrown,
without being wathed, into a boiling folution
of white foap made with the fame propor-
tions ; after becing well ftirred, it is boiled in °
it for nearly an hour, then wcll wafhed and
dried.

If
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If a deeper yellow be required, the cotton
is not alumed, but two pounds and a half of
weld for each pound of cotton are employed,
to which a dram of verdegris mixed with a
part of the bath is added ; in this, the cotton
is dipped and worked, until it has acquired an
uniform colour ; it is then taken out of the
bath, that a little ley of foda may be poured
in; returned into the bath and kept there for a
full quarter of an hour, when it is taken out,
wrung, and dried.

Lemon colour is dyed by the fame procefs,
except that only one pound of weld is employed
for each pound of cotton, and that the pro-
portion of verdegris may al{o be diminifhed, or
even entirely omitted, aluming being fubfti-
tuted in its ftead. The fhades of yellow may
thus be varied in many different ways. The
procefles for thread are the fame.

For the yellow colours on printed cotton,
the ftuff is impregnated by means of engraved
ftamps, with the mordant defcribed when treat-
ing of madder, made by the mixture of acetite
of lead or falt of faturn and alum; the
yellow colour, which the parts not impregnated
with the acetite of alumine have acquired, is
then difcharged, by the aftion of bran and
expofure on the grafs. The fame mordant

3 might
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might undoubtedly be employed with fuccefs
for cotton and linen to be dyed yellow.

—-—*—

y ¢t

C H A P II.

Of Yellow-Wood, Fuftic, Bois jaune®.

HIS wood is obtained {rom a large tree
(Morus Tiné?oria) which grows in the
Antilles, and principally at Tobago. Itis of
a yellow colour, as its name exprefles, with
orange veins. Its medullary produélions.are
very {mall, it is not very hard or heavy.

This wood has been extenfively ufed in
dyeing only within thefe few years; it abounds
much in colouring particies, and aftords a
very permanent colour, it unites well with
indigo, and bears a moderate price; in fhort,
it poflefles qu litics which ecntitle it to a
place among the moft ufeful ingredients in
dyeing.

* T have tranflated bois jaune, fuftic, becaufe the Mor.

Tin@. is univerfally fo called by our botanifls, though V. de
Bomare makes it the tulipifera. Vid. Hort. Kewens. T.

A ftrong
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A ftrong decoétion of this wood is of a
deep reddifh yellow colour; when diluted
with water, it becomes of an orange yellow.
Acids with fome flight differences, render this
liquor turbid, a finall quantity of a greenifh
yellow precipitate is formed, the fupernatant
liquor is of a pale yellow : alkalis rediffolve
the precipitate, and give the liquor a deep
reddifh colour.

This is the colour which alkalis produce in
a decottion of fuftic, they deepen it much
and make it almoft red. After {fome time, a
yellowifh fubftance is feparated, which adheres
to the veflel, and fomectimes {wims at the
top.

Alum forms a fmall quantity of a yellow
precipitate, the liquor remains tranfparent but
of a lighter yellow.

Alum and tartar produce a precipitate of
thc fame colour, but which is more flowly
formed, the colour of the liquor is ftill paler.

Muriat of foda or common f{alt, makes the
liquor fomewhat dceper colourcd, but without
rendering it turbid.

Sulphat of iron forms a precipitate which
is at firflt ycllow, but afterwards becomes more
and more brown, the liquor remains brown
and turbid.

Sulphat
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Sulphat of copper gives a great quantity of
a brownifth yellow precipitate ;5 the fupernatant
liquo. remains of a very flightly greenith
colour. ‘

Sulphat of zinc gives a greenifh brown
precipitate, the liquor remains of a reddifh
yellow.

For ufe, yellow wood muft be fplit, or what
is better, cut into chips, and enclofed in a
bag, that no part of it may fix in the ftuff and
tear it.

Weld gives a cloth which has not been
prepared, only a pale yellow, which foon
changes in the air; but fuftic without the aid
of mordants gives it a brownifh yellow, which
is dull indeed, but which ftands very well
when expofed to the air; its colour is rendered
more bright and fixed, by the mordants em-
ployed with weld, which aét on it in a fimilar
manner ; thus alum, tartar, and a folution of
tin, render the colour brighter ; common falt,
and fulphat of lime or gypfum, rendcr it deeper.
We may then treat fuftic in the fame way as
weld, with only this difference, that in erder to
obtain the fame fhade, much lefs yellow wood
is required ; thus from five to fix ounces of
this woad are fufficient to give a lemoa coloar

to a pound of cloth, but the colours obtained
from
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from it incline more to orange, than thofe
obtained from the weld; and therefore, they
are fometimes ufed together in quantities pro-
portioned to the effett we wifh to produce.

C H A P II1.

Of Annotta.

NNOTTA, rocou, or roucou, is a

fomewhat dry, hard paﬁe,' brownifh on
the outfide, and of a fine red within; it is
ufually brought to us in cakes of two or three
pounds weight, wrapped up in very large rced
lcaves, from America, where it is prepared
frop the feeds of a certaintree (Bixa Orellana,
Lin).

Father Labat fays, that the Americans pof-
fels a fpecies of annotta, which has a more
beautiful and durable colour than that brought
tous; and that in order to prepare it, they
bruife the feeds with their hands meiftened
with oil, and detach with a knife, the paite

that
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that is formed, and then dry it in the fun;
whereas they prepare the annotta for fale, by
pounding the feeds with water, in whi¢ch they
are left to ferment. Annotta diffolves much
better and more eafily in alcohol, than in water,
hence it+is employed in yellow varnifhes that
are defigned to have an orange caft.

‘The watery decoétion of annotta has a ftrong
finell, and a difagreeable tafte, its colour is of
a yellowifh red, it is fomewhat turbid ; an alka-
line folution changes it to an orange yellow,
which is brighter and more pleafing; a fmall
quantity of a whitifh fubftance is feparated from
it, which remains fufpended in the liquor. If
we boil annotto in water with an alkali, it dif-
folves much better than in water alone, ard the
liquor is of an orange colour.

Acids form with this liquor an orange-
coloured precipitate foluble in alkalis, which
communicate to it a deep orange colour; the
fupernatant liquor retains only a pale yelloy.

Solutions of ¢ ymmon falt and fal ammoniac
produce no ferfible change.

The folution of alum gives a confiderable
quantity of orange precipitate, which is deeper"
than_ that which acids produce, the liquor re-
mains of a pleafant lemon colour, bordering a
little on a green.

Sulphat
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Sulphat of iron forms a precipitate of ay
orange brown; the liquor remains of a pale
yellow.

. Sulphat of eopper gives a precipitate of a

yellowith brown fomewhat brighter than the
former; the liquor preferves a greenith yellow
colour. _

A folution of tin produces a lemon-cdloured
precipitate, which is depofited very flowly.

When annotta is ufed, it is always mixed
with an alkali, which facilitates its folution, and
gives a colour lefs inclining to red. It is
cut in pieces, and boiled in a caldron, with an
equal weight of cendre gravelée, provided tke
defired fhades do not require a {maller propor-
tion of alkali; the clo.h may be tlen dyed in
this bath, either with thefe ingredients alone;
or with the addition of others to modify the
colour; but it feldom happens that annotta is
ufed for wool, becaufe the eolours it imparts
are oo fading, and may be obtained of a more
durable nature By other means. Hellot em-
ploycd it in dyeing a ftuff’ prepared with alum
and tartar, but the permanency of the colour
was not much increaled, it is almoft {olely ufed
for filk. : '

For filks to be dyed of an aurora, or orange
colour, it is futhicient to {cour them with twenty

Vou. II. T pounds
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pounds of foap to the hundred ; after they have
been well cleanfed, they may be immerfed in
a bath of water, with which more or lefs of
the alkaline folution of annotta (according to
the fhade required) has been carefully mixed.
+ The heat of this bath ought to be between
tepid and boiling watcer.

When the filk has acquired an uniform co-
lour, one of the hanks muft be taken out,
wafhed and wrung, to fee whether the colour
be fufficiently full, and if it be not, more folu-
tion of annotta muft be added, and it muft be
turned again, This folution preferves its colour
unchanged.

When the defired fhade has been obtained,
nothing remains but to wafh the filks, and to
beetle them twice, by a ftream of watcr, to frec
them from the fuperfluous annotta, which would
injure the beauty of the colour.

When raw filk is to be dyed, fuch as is
naturally white muft be chofen, and it muit
be dyed in the annotta bath, which ought only
to be tepid, or cven cold, that the alkali may
not diffolve the gum of the filk, and deftroy
its clafticity, which we with to preferve.

What has been now faid refpefls the filk
intended to receive the aurora colour : to make
the orange, which contains more red, alter

dyeing
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dyeing with annotta, it is neccflary to redden
the filks with vinegar, alum, or lemon juice.
The acid, in faturating the alkali ufed to dif-
folve the annotta, deftroys the yellow fhade
which the alkali had imparted, and reftores its
natural colour, which inclines a good deal to-
wards red.

For the very deep fhades, it is the praflice
at Paris, as Mr. Macquer informs us, to alum
them; and if the colour is not yet red enough,
to pafs them through -a weak bath of brafil-
wood. At Lyons, the dyers, who ufe car-
thamus, fometimes employ the old baths made
with that ingredient for the deep orange co-
lours.

When orange colours have been reddened
with alum, they muft be wathed in a ftream
of water, but it is not neceflary to beetle them,
unlefs the colour be too red.

Shades which preferve a reddith hue may
likewife be obtained by a fingle operation,
namely, by employing in the preparation of
the annotta bath, a {maller quantity of alkali
than that above diretted. -

« Mr. Guhliche advifes us not to employ heat
in the preparation of annotta. He direéts that it
fhould be put into a glafs veflel, or one of earth-

en ware with a vitreous coat, and that as
T 2 folution
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folution of pure alkali fhould be added as will
cover it, and that this mixture fhould be left at
rcft for twenty-four hours; that the liquor fhould
then be decanted, and filtered, and the refi-
duum repeatedly wafhed with water, lcaving
the mixture at reft each time for two or three
days, till the water no longer reccives any
colour; that thefe liquors fhould be all mixed
together, and put into a well ftopped veflel and
kept for ufe.

He direfts that the filk fhould be ftceped
for twelve hours in a folution of alum, in the
proportion of two ounces of the falt to a pound
of the filk, or in water acidulated with the aceto-
citric acid before deferibed ; when taken out of
this mordant, it is to be well wrung.

The {ilk thus prepared is put into the annotta
bath quite cold, and kept there, and ftirred
about, until it has acquired the proper fhade,
or it is kept at a degree of heat far below ebul-
lition ; when taken out of the bath, it is wathed
and dried in the fhade.

For the brighter fhades, a liquor is employed,
which is lefs loaded with colour, to which may
be added a little of the acid liquor, which has:
been ufed as a mordant, or the dycd filk may
be, paflcd through acidulated: water.

)
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If we wifh to have the laft fhades with lefs of
an orange caft, and approaching to nankeen, a
{mall quantity of folution of galls in white wine
may be added to the bath.

To give an orange colour to cotton, Mr. Wil-
fon dire@s the annotta to be ground while it
is kept moiftened, boiled in water with double
its weight of alkali, left to fettle for half an
hour, and the clear liquor to be put into
a heated veflel; in this, the cotton is to
be immerfed, when it will take an orange co-
lour. A hot folution of tartar is then to be
poured into the bath, fo that it may become
weakly acidulated, it is to be again turned in
it on the fkein ficks, or wound upon the winch
when in the piece; in this way, the colour
becomes more lively, and fixes better; thcy
then wafh the cotton flightly and dry it in a

flove.

T3_ .CHAP-.
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CHAP. 1IV.

Of Saw-wort and feveral other Subflances
which dye Yellow.

SAVV -WORT (farette) ferratula tinfloria,
is a plant which grows abundantly in mea-
dows and woods. Without mordants, it gives
a yellowith green colour which has no dura-
bility ; but hy means of alum, employed either
in a feparate boiling, or put into the bath with
the faw-wort, it gives a yellow colour which
is both pleafing and durable.  According to
Mr. Poerncr, the beft mordants for it, arc alum,
and fulphat of lime. It is unneceffary to re-
peat, that the latter produces the deepeit co-
lour, the fhade of which may alfo be varied
by the proportions of mordant and faw-wort.
Scheffer direéts that the wool fhould be pre-
pared with alum and one-twelfth of tartar: he
fays, that if it be prepared with three-fixteenths
of folution of tin and as much tartar, it ac-
quires a much brighter colour than in the'

former cafe.
Dyers broom, or dyers weed, (la geneftrole)
genifia tinfloria, which grows plentifully in dry
- and
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and mountainous foils, gives a yellow colour,
not comparable in beauty to that of weld, or
faw-wort, but which becomes fufficiently fixed
by means of mordants, the moft advantageous
of which, either for the preparation of the
cloth, or for being put into the bath, are tartar,
alum, and fulphat of lime.

Camomile (anthemis tin€oria) camomilla ma-
tricaria, a well known plant, gives a weak yel-
low colour of a to'erably plcafant hue, but
without durability ; mordants give it a little ;
the moft ufeful of thefe are alum, tartar, and
fulphat of lime.

According to Scheffer, a very fine ycllow
may be given to filk with a decottion of this
plant, into which a little folution of tin mixed’
with tartar till its colour is become yellow, has
been added drop by drop; for dycing the filk,
it is kept warm, but without boiling : he recom-
mends that geod water which docs not precipi-
tate folution of tin fhould be employed.

Fenugreek (trigonella fenugrecum) affords
fceds, which when ground, are capable of giv-
ing a pale and tolerably durable yellow: the
mordants which fucceed beft with this {ubftance,
are alum, and common falt.

‘Turmeric (terra merita) curcuma ’nga, is a
root brought to'us from the Eaft-Indies, I have

T 4 had
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had an opportunity of examining fome turmeric
which came from Tobage, which was fuperior
to that which is met with in commerce, both
“in tl.e fize of tle roots, and the abundance of
colouring particles. This fubftance is very
rich in colour, and there is no other which
gives a yellow colour of fuch brightnefs, but
it poflefles no durability, nor can mordants
give it’ a fufficien' degrce : common falt and
ammoniacal muriat are thofe which fix the
colour beft, but they render it deeper, and
make it incline to brown, fomeé recommend a
fmall quantity of muriatic acid. The root
muft be reduced to powder to be fit for ufe.
It is fometimes employed to give the yellows
made with weld a gold caft, and to give an
orunge tinge to fcarlet; but the fhade the

turmeric imparts foon difappears in the air.
Mr. Guhliche gives two proceffes for fixing
the colour of turmeric on filk. The firft
confifts in aluming in the cold for twelve
hours, a pound of filk in a folution of two
ounces of alum, and dyeing it hot, but without
boiling, in a Bath compofed of two ounces of
turmeric, and a quart {mefure) of aceto-citric
acid mixed with three quarts of water. The
fecond procefs confifts in extraéling the colour-
ing particles from the turmeric by aceto-citric
' o acid,
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acid, in the way defcribed for brafil-wood,
and in dyeing the filk alumed as already
mentioned in this liquor, either cold, or only
moderately warm. The colour is rendered
more durable by this, than by the former
procefs. The firft parcel immerfed acquires
a gold yellow ; the colour of the fecond and
third parcels are lighter, but of the fame kind ;
that of the fourth is a ftraw colour. Mr.,
Guhliche employs the fame procels to extra&
fine and durable colours from fuftic, broom,
and french berries : he prepares the wool by @
flight aluming, to which he adds a little muri-
atic acid ; he fecms to content himfelf in thefe
cafes with vinegar or fome other vegctable
acid, inftead of his aceto-citric acid for the
extraftion of the colour; he direéts that a
very {mall quantity of {oletion of tin fhould
be put into the dye-bath.

Venus's fumach (fuftet) rdus cotinus®, is a
wood the colour of which is orange and green-
ifh, with fibres of a fhining appearance; it 1s
made ufe of in the form of chigs.

2 According to the beft intelligence I can obtain from
our dyers, they never employ this fubftance; the morus
tin®oria, or bois jaune, being among them diftinguithed by
the name of futic. T.

This
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This wood gives a fine orange colour pof-
feflcd of no durability ; fo that it is not
employcd alone but mixed with other colouring
fubflances, particularly cochineal, to give a
fire colour ta fcarlet, for pomcgranatcs, ju-
jubes, langouftes, oranges, jonquilles, gold co-
loars, bufls, and in general for all thole colours
which it is wifhed fhould have fomewhat of
an orange hue. The advantage derived from
the ule of this [ubftance i<, that its colour is
weakenced and difcharged, without the hue
being changed ; bcfides, when it is united with
other colours it i1s more durable than when
alone.

French berries (la graine d’Avignon) rbam-
nus infefforius, gives a pretty good yellow but
void of durability ; when employed, the cloth
is prepared in the fame manner as for dycing
with weld.

The leaves of the willow are mentioned by
Scheffer as proper for giving a fine yellow
colour to wool, filk, and thread. Bergman
afferts that the lcaves of the fweet willow
(laurier faule¥/ulix pentandra, thould bc em-
ployed, and that the leaves of the common -
willow give a colour, which is for the moft
part difcharged by the fun in a few weeks.

Schefler direéts that the wool fhould be left

a whole night in a cold folution of three ounces
of
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of alum, and one ounce of tartar to the pound.
The boiling is made with leaves gathered about
the end of Auguft or beginning of September,
dried in a fhady but airy place: as much of
thefc as is thought proper is boiled for half an
hour, and half a dram of white pot-ath for
each pound is added, to render thc colour
more bright and decep, and the bath is palfed
through the fieve; it is kept nearly boiling,
and the wool left in it, until it has taken the
defired colour. He direéts the fame procefs
for filk, and for thread, except that the pro-
portion of alum is increafcd an ounce per
pound. According to Bergman’s account,
Mr. Alftroemer has obferved that the colour
was rendcred richer by foaking the thread with
fix ounces of alum, wringing and drying it,
before being dyed ; and that half an ounce of
pot-afh per pound was rcquired, for the com-
plete extrattion of the colouring matter.

According to M. d’Ambourney, the bark
and morc efpecially the young branches of the
Jralian, and fome other fpecies of poplar, give
wool a beautiful and permanen¥ yellow, parti-
cularly when it has been prepared with {olution
of tin; nearly fcven parts by weight of this
wood, are required to dye one of wool.

The
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The feeds of purple trefoil (2rifolium pratenfe
purpurcum majus, Raii.) are employed in dye-
ing, in Epgland and Switzerland. Mr. Vogler
has endeavoured to difcover what colours
might be obtained from them ; and has found
that a bath of this feed and folution of pot-afh,
afforded a ve y deep ycllow; with fulphuric
acid, a I'ght yellow; with folutions of alum
and tin, a lemon colour; with f{ulphat of
copper, a grcenifh ycllow.  Wools impreg-
nated with thefe mordants, and boiled for
fome minutes in a bath of red trefoil feed,
are found to be permancntly dyed of the
colours above mentioned ; thefe yellows give
a fine grecen with indigo: lucern (medicago
Sativa) afforded Mr. Vogler the famec re-
fults ®.

M. Dizé has made expcriments of compa-
rifon on trefoil and weld < : whence it appears
that the trefoil feed gives wool a fine orange
yellow, and filk a grecnith yellow ; that {olu-
tion of tin cannot be employed in this dye,
but that aluming is ncceflary ; laftly, that the
blue applied upon the ycllow produced by
the trefoil, gives a lefs beautiful, and more

b Ann. de Chym. tom. iii. < Journ. de Phyf. 178qg.
3 dull
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dull green, than that for which weld has becen
employcd.

Common Canada golden rod (/olidago ca-
nadenfis) had already been recommended by
Hellot. M. Gaad had remarked in the Stock-
holin memoirs, that this plant afforded a yellow
colour cven f{uperior to that of weld, and
greatly preferable to that of dycrs-weed ; as
however, its ufc has not been adopted, though
the plant is eafily cultivated, M. Succow has
fubjetted it to frefh trials. I fhall pals over
the experiments with reattives, which aftord
nothing particular. A decoétion of the ftalks
of this plant, to which the author had added
a confiderable proportion of alum, gave a
pattern of cloth which had received no prepa-
ration, a very lively firaw colour ; to another
pattern prepared with fulphat of iron, a greenith
ycllow ; and a very pure and lively lemon
colour to a third pattern, which had bocn
prepared with alum.

The flowers of french marygold (ragetes potu-
la) feparated from their calices, werc-ubjetted
to the fame trials. The cloth without preparation
acquired a deep yellow colcur in a decotlion
of thefc flowers ; when prepared with fulphat
of iron, a greenifth colour, which by a con-
tinuance of boiling became very deep ; finally,

cloth
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cloth prepared with alum, acquired a very
bright yellow inclining a little to green. If a
little alum be added to the bath before the
ftuff is put in, a very fine and lively yellow is
obtained, which has even more brightnefs than
that produced by the Canada golden rod.

Dr. Bancroft has made known the ufe of
the bark of a kind of oak, called yellow oak,
in New-England, and has obtained an exclufive
right to the traffick of this bark in France and
England : he calls it quercitron °.

According to Dr. Bancroft, the quercitron
bark may be advantageoully fubftituted for
weld in the printing of linens, but it muft be
only fimply infufed in warm water, and only onc
part employed, inftead of ten of weld.

To dye wool yellow, Dr. Bancrolt advifes
that folution of tin and alum fhould be put
into the bath with the quercitron. Silk ought
to be treated in the [ame manner as with weld :
if a very bright yellow is required, it muft be
prepared with folution of tin.

It appears from fome information for which
I am indebted to Mr. Brown, that many
manufa&turers of printed linens in England,
at prefent prefer this bark to weld, becaufe it

4 Inftru&ions, &c.
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is confiderably cheaper and the ground whitens
more eafily. Some find it advantageous to
mix a certain proportion of decoétion of weld
with the quercitron bath, which fhould be
expofed to only a gentle heat. M. d’Am-
bourney afferts, that to obtain the advantages
fet forth by Dr. Bancroft, the wool muft be
firft prepared with folution of tin, and then
his procels followed.

Therc is a great number of other fubftances
which are employed to dye yellow, and which
afford fhades endued with different degrees of
bcauty and durability ; of this fort is the bark
of the berberry (I'epine-vinette), wild chervil,
or cow-weed (cerfeuil fauvage), common fting-
ing-nettle (grande ortic), the root of p-tience
dock (patience fauvage), bark of the ath (fréne),
the leaves of the almond, peach, and pcar-
tree, flowers of common furze (jonc marin),
&c. We have alfo feen in the firft part of
this work that thc nitric acid might be em-
ployed to produce a yellow colour.

According to the obfervations of Lewis,
white flowers give cven a deep yellow colour
.o the water in which they are boiled ; acids,
alkalis, and other falts have the fame effett

upon this colour, as upon thofe of other
" ycllow
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yellow vegetable fubftances*. Mr. Guhliche
gives a procefs for dyeing filk of a firaw
colour, with the white flowers of the’ acacia,
fuch as is difficultly obtained in equal perfec-
tion by other- fubftances. Having collefted
thefe flowers and dried them in the fhade, he
fubmitted them to a flight roafting, keeping
them flirred in a veflel heated by means of
live coals; when they have become yellow,
he adds to them fuch a quantity of lime water
as takes a pretty deep colour; he digefts this
mixture in a gentle heat, until the flowers are
become white, and then filters the liquor. For
a pound of filk, he adds to a bath madc with
four ounces of dry flowers;, half an ounce of
powdered oyfter fhells, two drams of alum, or
a little aceto-citric acid. In this bath while
ftill warm, he dyes the filk, which has either
received a very flight aluming, or his been
ftecped in the acid liquor ; a little folution of
indigo produces a beautiful fhade of light green
with this yellow.

It appears that the fubftances which may be
employed to dye yellow are very numerous;
they differ from each otlier in the quantity of -
their colouring matter, in their dye being

- ¢ The chemical works of Cafpar Neumann.

more
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more or lefs free, more or lefs inclining to
orange or green, in poflefling different de-
grees ‘of brightnefs and durability, and in
their price. Thefe properties taken together,
ought to regulate our echoice, according to
the quantity of the ftuff, the colour required,
and the particular circumftances in which we
are placed.

In general, alkalis render the colour of thefe
fubftances deeper and more of an orange caft ;
they facilitate the extraflion of the colouring
partioles ; it is indeed only by means of them
that we obtain the particles from annotta, but
they alfo favour their deftru&tion. Sulphat of
lime or gypfum, common falt, and fal ammo-
niac render the colour of yellow fubftances
deeper ; acids render it more clear and more
durable ; alum and folution of tin, while they
render it more clear, alfo confer greater
brightnefs and durability. Silk may be advan-
tageoufly . prepared with folutiop of tin; as !
we have fe'n that it oughtftﬁ be, in order
to take a durable colour from brafil and

logwood.

tor. II. U SECTION
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SECTION V.

Of Fawn Colour (fauve).

SHALL give an analyfis of only fome of

the fubftances employed to produce fawn
colours ; becaufe the number of thofe which
may be employed, is too great to admit of a
particular examination of each, and they bear
fo near a refemblance to each other, that
the obfervations made on fome will apply to
the remainder.

B I

C H A P. I.
Of Walnut-Peels,

ALNUT-PEELS form the green co--
vering of the nut: thefe, it is well
known, are white internally, but grow brown
or black when expofed to the air, whence it

happens,
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happens, than when the fkin has been impreg-
nated with their juice, it foon afflumes a brown
or almoft black colour.

If the internal part of the frefh peel be

immerfed in very weak oxygenated muriatic
acid, it alfo acquires a. brown colour in that
fluid. .
The filtered deco&tion affumes a deep brown
colour in the air; on evaporation, it affords
pellicles which, when removed, well wathed,
and dried, are nearly black ; the liquor fepa-
rated from the pellicles affords a brown extrat,
which may be rediflolved completely. in water,
but which by a frefh evaporation, again yields
pellicles fimilar to the former.

‘Thefc pellicles which are formed in many
other evaporations, are owing to the colouring
matter, the propertics of which have been
changed by a flight combutftion.

Alcohol precipitates the colouring particles
from the decottion of walnut-peels, in the
form of a brown fubftance, which may be re-
diffolved in water. o

Solution of pot-ath produces no fenfible
change at firft, in the decotion of walnut-
peels; by degrees it grows a little turbid, and
the colour becomes deeper. :

U2 . The
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The muriatic acid rendered the colour more
clear, and reduced it to a yellow; a little
brown precipitate was formed, and the liquor
remained of a clear yellow.

Solution of tin produced in the decoftion a

. copious fawn coloured precipitate, inclining
to an afh colour ; the liquor retained only a
flight yellow colour.

Solution of alum rendered the liquor {lightly
turbid ; a very little brownith fawn coloured
precipitate was formed, the liquor had a lighter
hue, but was ftill fawnt coloured.

Solution of fulphat of copper rendered this
liquor turbid very flowly ; a fmall quantity of
brownifh green fediment was formed ; the fu-
pernatant liquor remained green.

Acetite of lead quickly produced a copious
precipitate of a deep fawn colour.

Solution of fulphat of iron rendered the
colour much deeper and even black; by
dilution with water it was changed to brown,
and to a greenifh fawn colour, but no fediment
was formed.

Solution of common vitriol “of 2zinc ren-
dered the colour much deeper, but produced
-110 precipitate. .

2] * Solution
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Solution of pure fulphat of zinc only ren-
dered the liquor flightly turbid; by which its
colour was a little darkcned,

A decoflion of walnut-tree root exhibits
‘very nearly thé&®fame properties : when the
bark was feparated from the ligneous part of
the root, an equal weight of the former
afforded a liquor much more loaded with co-
lour. The bark of the wood of the walnut-
tree alfo cxhibited properties refembling thefe
of the walnut-peels, but its decofion formed
a blackith precipitate with fulphat of iron.

I have found that wa.lnu.bpeels had a brifk
aftion on oxyd of iron; they diffolve it and
form a black liquor like ink; if they be
boiled with pure filings of iron, thefe are not
atted upon, but when left expofed to the air,
the liquor foon becomes black,

The colouring particles of galnut-peels have
a ftrong difpofition to combine with wool,
and give it a very durable hazel or fawn
colour ; mordants appear to add little to its
durability, but are capable- of varying its
fhades, and giving them greater brightnefs:
"By means of alum in pasticular, when the ftuff
is prepared with jt, a richer and more lively
-colour is obtained. : ’

U 3 The
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Tie ule of walnut-peels is. very alvanta-
geous, for they give fhades which are fuffici-
ently pleafing, and very durable ; and as they
are employed without a mordant, they preferve
the foftnefs of the wool, andl‘ require ohly a
fimple and very cheap procefs.

The peels are gathered when the nuts are
perfeéily ripe, and large cafks are filled with
them, and as much water added as will cover
them. In this ftate they are kept a year or
more at the Gobelins, where the ufe of them
is very extenfive and various ; they are pre-
ferved for two years before they are ufed:
it is found that they then yield much more
colour. They have a very difagreeable putrid
odour. .

‘"The peel feparated from the nuts before
they are ripe may alfo be employed, but it
does not keep {oglong.

When walnut-peels are to be employed for
dyeing, a quantity, proportioned to that of the
ftuff and the depth of the fhade required, is
boiled for a full quarter of an hour in a
copper. In cloths, the deepeft fhades are
commonly dyed firft, and the lighter ones
afterwards ; but for woollen ‘yarn, the light
fhades are generally dyed firft, and the deeper
ones afterwards, frefh peels being added for

+each
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each parcel. Clath and yarn fhould be fimply
moiftened with warm water before they are
put into the copper, where they are carefully
ftirred until they have acquired the proper
fhade, unlefs they have had a previous a-
luming.

The root of the walnut-tree gives the fame
fhades, but for this purpofe, the quantity muft
be increcafed ; it muft be reduced to chips, and
fhould be put into a bag, that the fmall bits
may not flick to the ftuff. It readily happens
that the colour turns out unequal and fpotted :
to avoid this inconvenience, the fire muft be
kept low at the beginning, that the colouring
particles may be diftributed through the bath,
in proportion as they are extratted from the
root. If any of the parts fhould be dyed
unequally, as the colour is a fixed one, there
is no other remedy, but to referve the ftuff
for a decper colour.

I have dyed different patterns of wool with
decottion of walnut-peels, adding to one, oxyd
or calx of"tin, to another, oxyd or flowers of
zinc, to a third, femivitrified oxyd of lead or.
litharge, to a fourth, oxyd of iron. The
quantity of déeé€tion; ‘weight of the pattern,.
time of boiling, and all other circumftances
were equal, both with refpe@ to thefe, and

U 4 another
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another pattern which was treated without
addition, and intended to ferve as a ftandard
of comparifon ; the oxyd of tin gave a more
clear and bright fawn colour, than that of the
ftandard ; the oxyd of zinc a coleur ftill more
clzar, and approaching to an afh-coloured
gray ; the oxyd of lead, a colour with more
of an orange caft ; the oxyd of iron, a greenith
brown colour.

C H A P 1IL

Of Sumach, and fome other Subflances pro-
per for grving a Fawn Colour.

OMMON fumach (rbus woriaria) is a
fhrub that grows naturally in Syria,
Palefiine, Spain, and Portugal, in the two
laft it is cultivated with great care ; its fheots
are cut down every year quite td®the root, and
after being dried, they are reduced to powder

by & mill, and thus prepared for the purpofes
. . of
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of dyeing and tanning. The fumach culti-
vated in the neighbourhood of Montpellier is
called rédoul or roudou.

The infufion of fumach, which is of a
greenifh fawn colour, foon becomes brown
by expofure to the air: a folution of pot-afh
produces. but little change on it while recent ;
acids brighten its colour and turn it yellow ;
folution of alum renders it turbid, and produces
in it'a fmall quantity of yellow precipitate ; the
liquor remains yellow.

Acetite of lead produced 1mmed|ately a
confirlerable quantity of yellowifh precipitate,
the furface of which was brown; the liquor
remained of a clear yellow.

Sulphat of copper produced a copious pre-
cipitate of a yellowifh green, which after fome
hours changed to a brownifh green ; the liquor
remained clear and flightly yellow.

Common fulphat of zinc rendcred the hi-
quor turbid, darkened its colour, and produced
a deep blue precipitate. :

Pure fulphat of zinc did not deepen the
colour nearly fo much, only a fmall quantity
‘of a brownifh fawn cmourcd precipitate was
produced.

Muriat of foda or fea falt, at firt produced

no fenfible change ; but after fome hours,. the
liquor

L)
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liquor became fomewhat turbid, and its colour
was renderd a little more clear. .

Sumach aéts on a folution of filver juft as
galls do, it reduces the filver to its metallic
ftate, and the reduélion is favoured by the
altion of light. I have elfewhere enlarged on
the explanation of this phenomenon, and the
inferences to be drawn from it.

Of all aftringents, fumach bears the greateft
refemblance to galls : the precipitate however,
produced in folutions of iron, by an infufion
of it, is lefs in quantity than what is obtained
by an equal weight of galls, fo that in moft
cafes, it may be fubftituted for galls, the price
of which is confidcrable, provided we propor-
tionally increafc its quantity.

Sumach alone gives a fawn colour inclining
to green ; but cotton ftuffs which have becn
impregnated with printers mordant, that is
acctite of alumine, take a pretty good and
very durable yellow. An inconvenience is
experienced in employing fumach in this way,
which arifes from the fixed nature of its'colour ;
the ground of the ftuff does not lofe its colour
by expofure on the grals; fo that it becomes
neceflary to impregnate all the ftuff with dif-
ferent mordants to vary the colours, without

leaving any part of it white.
The
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The bark of the birch tree*, (betuls alba)
affords a decoftion of a clear fawn colour,
which foon becomes turbid, and changes to a
brown ; by expofure to the aix with a folution
of alum, a yellow precipitate in confiderable
quantity is formed; with a folution of tin, a
copious precipitate of a clear yellow colour is
produced ; it blackens the folutions of iron,
producing a confiderable quantity of preci-
pitate, fo that it contains a good deal of the
aftringent principle : it diffolves a pretty large
quantity of oxyd or calx of iron; hence arifes
the cuftom of euploying it in the black vats
intended for dyecing thread ; it does not how-
ever poflefs the propesty of diffolving iron,
in the fame degrece as the decoétion of wal-
nut-peels does. :

The number of fubftances which are capable
of producing fawn colours, might be greatly
extended ; almoft all vegetables containing,
(particularly in their bark) a greater or lefs
quantity of colouring particles, fitted for giving
different fhades of fawn colour, inclining to
yellow, brown, rcd, or grecn. Thefe colour-
ing particles vary in quantity, and even in
quality, according to” the age, the kind of

a3 According to the author, ecorce de I'aune. T.

vegeiable,
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vegetable, and the climate in which it grows.,
Great variety of fhades may be produced, by
modifying the natural fawn colour of vege-
tables, by means of different mordants. This
has been carried into execution by Mr. Sief-
- ferts b, and particularly by Mr. d’Ambourney <.
In the great number of experiments which
Mr. d’Ambourney has. made with different
vegctables, modified by different mordants, we
obferve, that the colours which he produced
arc for the moft part between a yellow and
brown, fuch as carmclites, olives, cinnamons,
and marroncs. _

The decottion of moft vegetables, and par-
ticularly of their bark, not only affords the
fame colour, differing only as to fhade, but
alfo thews nearly the fame propertics with re-
aflives; with alum, it forms a nrore or lefs
deep yellow precipitate, and with folution of
tin, a clearcr yellow: on folutions of iron, it
afts as an aftringent; decoftion of walnut-pecls
however affords a fingular exception with re-
fpeét to folution of iron: it affumes a very

b Verfuche mit einheimifchen farbe materien,

© Recueil de procédés & expériénces fur les teintures foli-
des que nos végétaux indigenes communiquent aux laines, &
aux lainages.

deep
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deep c¢olour, but no precipitation takes placc,
even after three or four days.

It would appear that this property of walnut-
peels, which is alfo obfervable in the root of
the walnut-tree, depends on the tendency which
its compound with the oxyd of iron has, to
remain united with the acid; for the decottion
has a powerful aftion on the oxyd of iron, it
becomes faturated with it, and forms a black
liquor, and if even filings of iron be put into
this decoéttion, left expofed to the air, a black
liquor is formed in two or three days, by means
of the oxygen it attrafts from the atmofphere.
If the decoftion with the addition of fulphat
of iron be boiled, a confiderable quantity of
black precipitate is inftantly formed. It is
only then in a very trifling circumftance, that
walnut-peels and the bark of the walnut-tree
differ from the other fubitances which afford
a fawn colour; but their extrative part pof-
fefles in a remarkable degree, the property of
growing black by the a&tion of the air, and the
pellicles which it has formed.when it is evapo-
rated, acquire in a very marked degree the
appearance of a coaly fitbftance.

I have endcavoured -to give the rationale of
thofe general properties of the fubftances which
produce a fawn colour, and which muft, in a

greatcr
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greater or lefs degree, be looked upon as aftrin-
gents?: I have confidered them to be the pro-
duce of the colouring ftubftance formed in the
leaves and flowers, and which eniering into the
circulation whichis proper to vegetables, have
undergone, both by the aftion of the external
air, and of that contained in the air veflels
of vegetables, a fpecies of combuftion, by which
their hydrogen is diminifhed and their carbo-
naceous principle becomes predominant.

If the yellow colowr which many vegetable
fubftances produce, be compared with the fawn
colour which moft of them yield, a near con-
neftion will be found betwecn thefe colours;
there are even fome which may be referred
equally to yellow or to fawn colour :. there are
fome which are fawn coloured, but which by
means of alum and folution of tin become yel-
low, and thefe yellows are very durable. This
difference may be eftablithed between them:
the yellows are in general lefs fixed, and more
liable to give fading colours; becaufe they
. have not been reduced to a permanent ftate,
by a combuftion fo far advanced as that which
the fawn colours have undergone; and there-
fore the colour of yellow fubftances requires to

d Ann' de Chym» tom, Vio
' be



- ART OF DYEING. 303

be fixed by means of mordants, wheréas, moft
fawn-coloured fubflances yield of themfelves a
colour ‘which is fufficiently durable.

As the fawn-coloured fhades obtained from
- different fubftances vary even to a great extent,
feveral of thefe fubftances are fometimes mixed
together in different proportions, to produce a
particular colour; they are alfo mixed with
other fubftances, to modify the colour obtained
from them, and to make it more fixed.

Among thefe fubftances there is ftill one
which merits attention, that' is faunders or
Jandal.

'Three forts of faunders are diftinguifhed, the
white, the yellow, and the red; the laft js the
only one employed in dyeing: it is a folid,’
compatt, heavy wood, brought to us from the
coaft of Coromandel, which grows brown by
remaining expofed to the air: it is commonly
employed ground into very fine powder; it
gives a fawn colour with a brownifh caft inclin-
ing to red; of itlelf it gives little colour, and
it is faid to make the wool harfh ; but its colour-
ing matter diffolves better when it is mixed with
.other fubftances, fuch as walnut-peels, fumach,
and galls; befides, the colour which it gives is
durgble, and advantageoufly modifies thofe of
other fubftances with which it is mixed.

Mr. Vogler
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Mr. Vogler having obferved, that diluted
alcohol or brandy diffolved the colouring mat-
ter of faunders much better than watér, em-
ployed this folution, both alone and mixed with
fix or ten parts of water, to dye patterns of
wool, filk, cotton, and thread, which had been
previoufly prepared by being impregnated with
the folution of tin, and afterwards wafhed and
dried. Thefe patterns took all of them alike
a poppy colour. Patterns of the fame kind
prepared with alum; alfo took a rich fcarlet
colour ; prepared with fulphat of copper, a fine
clear crimfon colour; prepared with fulphat of
iron, a beautiful deep violet °.

Wjth the f{pirituous liquor he dyed in the
cold, but employed a gentle degree of ebulli-
tion with that which had béen mixed with wa-
ter; this mixture takes -place without injuring
its tranfparency.

Soot is likewife employed to give wool a
fawn colour, or a brown, which is more or lefs
deep according to the proportion of that fub-
ftance which is employed ; but foot gives-only
a fading colour, becaule it only attaches itfelf
feebly to the wool inftead of combining with:
it; it renders it harfh and leaves a difagreeable

,c‘d‘o Aﬂlo,lfwo ’
fmell :
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fmell: it is ufed however for browning certain
colours in fome manufaftories of eminence;
no doubt becaufe certain fhades may be ob-
tained by it, which would be difficultly got by
other means.

Vor. 11. X SECTION



306 ELEMENTS OF THE

SECTION VL

Of Compound Colours.

HAT compound colours arc formed by

the admixture of fimple ones, is well
known; and if the colouring particles were
not liable to vary in their cfleéts, according to
the combinations they form, and the influence
exerted on thcm by the different fubftances
contained in the baths, the fhade which fhould
refult from the mixture of two colours or fub-
ftances which would produce thefe colours
when unmixed, might be determined with accu-
racy ; but the chemical aétion of mordants, and
of the liquor of the bath, frequently change
the rcfults; theory however may be cxtended
to thefe effeéts.

We muft not confider as a conftituent part
of compound colours that which is natural to
the colouring particles, but that which they
ought to affume with a particular mordant, and -
in a particular bath, fo that our attention muft
be principally fixed on the effeéts of the chemi-

dgents we employ.
It
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It is in this part of dyeing that the know-
ledge of the artift may be moft ufeful, by
enabling him to vary his proceffes accord-
ing to the fantaftical changes of the fafhion,
and to arrive at the end propofed in his opera-
tions, by the moft fimple, fhort, and cheap
means.

The proceffes for compound colours are very
numerous. I fhall mention only thofe which
have appcared to me molt worthy of attention,
and fhall endeavour more efpecially to eftablifh
by examples, the principles by which we ought
to be guided. I have already in the courle
of the work defcribed many procefles for co-
lours which may be confidered as compound
ones, becaufe I did not think it right to con-
finc myfelf ftri€tly to a plan, which involved
the neceflity of feparating operations nearly con-
netted with each other.

X 2 CHAP
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C H A P I.

Of the Mixture of Blue and Yellow,

or Green,

ANY different plants are capablc of af-

fording green colours, fuch as the field
broom-grafs (coquiole mnoire) bromus fecalinus,
the green berries of the berry-bearing alder
(bourdaine) rhamnus frangula, wild chervil or
cow-weed (cerfeuil fauvage) cherophyllum fyl-
vefire, purple or honeyfuckle clover (le trefle
des prés) trifolium pratenfe, common reed (le
rofeau) arundo pbragmitis; but thefe colours are
not permanent.

M. d’Ambourney however afferts, that he
has obtained a permanent green from thc fer-
mented juice of the berries of the berry-bearing
alder; he prepared the cloth with tartar, nitrous
folution of bifmuth, and common falt, and added
to the fermented juice of the berries when
warmed, a little acetite of lead: the cloth'
acquired in this bath a middle fhade betwcen
parrot and grafs green.

It
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It is by the admixture of blue and yellow,
that the dyers make green, which is diftin-
guifhed into a great number of different fhades;
it requires addrefs and experience to obtain this
colour uniform and without fpots, particularly
in the light fhades. _

Green may be produced by beginning either
with the yellow or the blue dye; but the firft
method is attended with fome inconveniencies,
for the blue foils the lincn, and a part of the
yellow being diffolved in the vat, changes and
makes it green; the fecond method is therefore
prefered.

The paftel vat is commonly employed, but
for fome kinds of green, folution of indigo
in the fulphuric acid is ufed; and then, the
blue and yellow are either dyed {eparately, or
all the ingredients are mixed together, to dye
by a fingle operation; finally, {olutions of cop-
per with yellow fubftances may be employed.
We fhall briefly mention the different pro-
ccffes.

The blue ground ought to be proportioned
to the green we wifth to obtain; thus for the
green, like that of a drake’s neck, (verd canard)
a ground of deep royal blue is given; for par-
rot green, a ground of fky blue; for verd naif-

X 3 fant,,
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fant, a ground of whited bluc (bleu blanchi) is
given. .

When the cloths have received the proper
ground they are wafhed in the fulling mill, and
are boiled as for common welding, but for the
light fhades, the proportion of falts is dimi-
nilhed. Moft commonly the cloths intended
for the light fhades are boiled firft ; and when
thefe are taken out, tartar and alum are added;
and this praftice is purfucd until we come
to the cloths intended for the darkeft fhades,
more and more tartur and alum being always
added.

The welding is conduéted in the fame man-
ner as for yellow; but a larger quantity of
weld is employed, unlefs for the lighter fhades,
which on the contrary require a ftill fmaller
proportion. For the moft part, a fucceffion
of thades from the dcepeft to the lighteft is
dyed at the fame time, beginning with the
deepeft and proceeding to the lighteft : between
each dip, which lafts half an hour, or three
quarters, water is added to the bath. Some
dyers give each parcel two dips, beginning the
firft time with the deep fhades, and the fecond’
with the light oncs; in that cafe each parcel
fhould remain a fhorter time in the bath: for
: the
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the very light fhades, we muft take care that
the bath does not boil.

To the very deep greens a browning with
logwood and a little fulphat of iron is given. .

In filk it is ftill more difficult to prevent the
green from being fpotted or ftriped than in
cloth. The fcouring of the filk intended for
greens, is conduted in the fame manner as
for common colours; for the light fhades how-
ever it muft be thoroughly fcoured as for
blue.

Silk is not firft dyed blue like cloth, but after
being well alumed, it is flightly wafhed at the
river, and divided into fmall hanks that it may
take the dye uniformly ; it is then turned care-
fully in the weld bath. When it is thought
that the ground is fufficiently deep, a pattern
is tried in thc vat, to determine whether the
colour is of the proper fhade; if it has not
ground enough, decoétion of weld is added;
and when it is certain that the yellow has at-
tained the proper degree, the filk is taken out
of the bath, wafhed, and dipped in the vat as
for bluec. '

To render the colour deeper, and at the fame
time to vary its hue, ' decoétion of logwood,
fuftic, or annotta, are added to the yellow bath
after the weld has been taken out; for the

X 4 very
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very light fhades, fuch as apple and fea-green,
a much weaker ground is given than for the
others. For all the light fhades except fea-
green, it is thought beft to give the yellow
by baths which have been already ufed, but
which contain no logwood or fuftic; becaufe
fiik when completcly alumed take the colour
too quickly in frefh baths, and is then fubjeét
to be dyed unequally.

When raw filk is to be dyed green, that
which is naturally whitc is chofen, as for yellow,
and after being well foaked, is alumed and
treated in the fame way as other filks.

When the blue vat is employed to dye green,
faw-wort may be employed inftead of weld;
it is even preferable, becaufe the colour it gives
inclines naturally to green: dyers-broom may
alfo be employed, and fometimes thefe fub-
ftances are mixed together; other fubftances
which dye yellow may alfo be employed, and
a variety of fhades thus procured.

The green obtained by means of folutions
of indigo in fulphuric acid is known by the
name of Saxon green; it has more brightnefs,
but lefs durability, than that above defcribed :
this procefs was firft executed in Saxony, and
government caufed a defcription of it to be

publifhed
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publifhed in 1750° According to this de-
fcription, the clath muft be boiled .for half an
hour with alum and tartar, taken out and aired
without being wathed ;. the bath is then to be
cooled, and the folution of indigo well mixed
with it, adding at firft only one half; the cloth
is then put in and turned rapidly without boil-
ing for five or fix minutes; it is then taken
out that the remainder of the folution may be
added, which ought to be mixed with great
care: after having gently boiled the cloth in
it for feven or eight minutes it is taken out and
cooled; the bath is emptied to about three
fourths, perhaps fomewhat more or lefs, accord-
ing to the fhade of green we wifh to producc;
it is then filled with a decoftion of fuftic, and
when this bath is very hot, the cloth which
had been dyed blue and cooled, is dipped in it,
until it has acquired the proper fhade. Cloth
dycd blue in the bath with alum and tartar,
has a lefs vivid, but more durable colour, than
when it is dyed blue in a bath with water, with-
out any other addition.

Expcrience has taught a more expeditious
and even a more certain mode of condu&ling
this procefs; a boiling 1s given as for welding,

* Maniere de teindre un drap blanc en verd, nom:mé verd

de Saxe,
and
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and the cloth is then wathed, fuftic in chips
enclofed in a bag, is put into the fame bath,
and boiled for an hour and a half, then taken
out and the bath cooled to a temperature which
the hand can fupport; nearly a pound and
a quarter of the folution of indigo for each
piece of cloth of eighteen ells which is to be
dycd, is then added ; at firft it is to be turned
with rapidity, and afterwards flowly ; the cloth
is to be taken out before the bath boils. It is
a proper praftice to put in only twa thirds of
the folution at firft, to take out the cloth after
two or three turns, and then to add the laft
third ; the- colour is thus rendered more uni-
form; if it is obferved that the colour does
not take well, a little calcined alum reduced
to powder is added. The faxon apple green
is dyed in the bath which has ferved for faxon
green, after one third or one half of it has been
taken out, and after it has been cooled; the
c¢loth is turned in it until it is near boiling.

It is eafy to perceive, that a great variety
of greens may be produced, not only according
to the proportions of the indigo and yellow dyc
employed, but according to the nature of the*
yellow fubftance, which may affeét the green,
both as to fhade and fixity ; and the colour may
be ftill further modified by reaélives.

M. Pocrner
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M. Poerner thus obtains a great variety of
fhades by means of a folution of indigo in the
fulphuric acid, to which he adds pot-ath, and
which has been defcribed in treating of indigo.
Hc prepares a pound of cloth, by boiling it
two hours with two ounces and a half of alum,
and lcaves it for twenty-four hours in the bath
after it has grown cold; he then boils it for
an hour, in a bath made with five ounces of
weld; after which he adds two ounces and two
drams of the indigo dye, makes the bath boil
a quarter of an hour, redips the cloth which
he had taken out, and boils it again for an
hour. It thereby acquires a light green colour
inclining to yellow. To make the colour more
of a grcen, M. Pocrner adds to the bath either
tartar, which weakens the yellow colour, or
fulphat of lime, which renders it deeper, or
fulphat of copper or verdegris; he alfo in-
creafes the quantity of folution of indigo as
far as two ounces and a half; fometimes he
increafes the quantity of the weld. By thefe
means, feveral of which he- fometimes unites
together, he obtains greens, in which the yel-
low or the blue are more or lefs predominant,
and which are morc or lefs deep. He employs
the fame procefles with many other yellow in-
gredients, fuch as faw-wort, broom, fuftic, &c.

and
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and cach of thefe fubftances likewife produces
varieties. ‘

According to M. Guhliche, three yellow fub-
ftances may be cmployed for dyeing filk of a
faxon green; turmcric, fuftic, and french ber-
ries.

The greens obtained by means of turmeric
are the moft beautiful, but the moft fading.
The filk is alumed in the proportion of four
ounces of alum to the pound, being left twelve
hours in the folution when cold: a bath is pre-
pared with an ounce of pounded turmeric, to
which as much folution of indigo in fulphuric
acid as will give it a fufficiently green colour
1s added; an ounce of folution of tin is then
mixed with it, and the alumed filk dipped until
it has acquired a fine grcen colour, when it is
wrung, wafhed, and dried in the fhade.

When french berries are ufed, a more
bcautiful colour is obtained by employing the
tinfture made with the aceto-citric acid, as
already mentioned: as the bath is acid, only
two ounces of alum are employed in aluming
cach pound of filk ; in other refpefts, the pro-
ccfs is condufted like the former. The fhades
may be varied by the proportions of the folu-

tions of indigo. If the bluc prevails, a fea
green
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green is produced. The light fhades may be
dyed after the deep ones.

It is mentioned as a fault in the faxon blue,
that it has a greenifth caft, which is probably
owing to the flight alteration produced in the
particles of indigo by the fulphuric acid; it is
alfo faid to be a fault in faxon green, that it
has lefs durability than the blue and green pro-
duced by means of the vat. It has been at-
tempted in England, to obtain the brightnefs
which charafterizes the faxon blue and green,
avoiding the faults which accompany it, and
uniting the advantages of the blue of the vat,
and thole of the folution of indigo in the ful-
phuric acid. M. Gubhliche dcfcribes a procefs
for giving filk the englith blue and green. I
have judged it proper here to unite thefe two
objeéls together.

M. Gubhliche defcribes a cold vat which he
employs for dyecing filk blue, and which he
highly extols for convenience and cheapnefs, as
well as for the beauty of the colours it produces.

This vat is compofed of a pound of indizn,
three pounds of good quick lime, or lime
{lacked by the air, three pounds of englifh
vitriol, and a pound and a half of orpiment.
The indigo fhould firft be carefully ground

and mixed with water, put into a wooden vat
and
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and diluted with water to a proper degree, ac:
cording to the intenfity of the colour we with
to obtain; the lime is then to be added, and
the mixture well ftirred, covered up, and left
at reft for fome hours, when the vitriol reduced
to powder is to be added, the whole well ftirred,
and the vat covered; f{ome hours after, the
orpiment in powder is to be thrown in, and the
whole again left at reft for fome hours; after
this, the mixture is to be ftirred, and left to
fettle until the fupernatant liquor appears clear,
when the flower which covers it is put afide;
the filk is then dyed hank by hank, after having
been previoufly dipped in warm water. When
taken out of the bath, it is wafhed in a ftream
of water and dried. When the bath becomes
turbid, it is left to fettle till it grows clear,
a precaution eflentially neceffary for the light
fhades, and when it begins to bc cxhaufted,
one third of the ingredients are added, pro-
ceeding as at firft. In proportion as the vat
is exhaufted, the fhades become lighter. This
vat ferves equally well for filk, thread, and cot-
ton. M. Gubhliche is of opinion, that thofe
who have not fucceeded in dyeing filk in the:
cold vats, or who complain that only weak
fhades are thus obtained, have been led into an

2 error
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error by having employed too fmall a quantuy
of orpiment ®.

For englifh blue, it is neceffary firft to give
filk a light blue : when taken out of this bath,
it is dipped in hot water, wafthed in a fiream,
and left in a bath compofed of the folution of
indigo in the vitriolic acid, to which a little
folution of tin has been added, until it has
acquired the proper fhade, or has exhaufted
the bath: before it is put into this bath, it
may be dipped in a folution of alum, in which
it muft not be fuffered to remain too long.
Silk dyed in this manner has neither the reddifh
caft given by the blue vat, nor the greenifh
caft of the faxon blue.

To make englith green, which is more
beautiful than common green, and more dura-
ble than faxon green, Mr. Guhliche firft gives
the filk a light blue in the cold vat, foaks
it in warm water, and wafhes it in a ftream,
dips it in a weak folution of alum, prepares
a bath with the folution of indigo in fulphuric

b For wool Mr. Guhliche employs a vat compofed of
one pound of indigo, four pounds of pot-ath, one pound
‘of lime, and a pound or a pound and a half of orpiment.
The procefs is the fame, except- that he keeps this laft vag
at a moderate degree of hcat. He employs it alfo in the
fame way to give englifh blue and green to cloth.

acid,
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acid, an ounce of folution of tin, and the
tinture of french berries already defcribed :
in this bath the filk is kept until it has taken
the defired colour, when it is wafthed and dried
in a fhady place; the lighter fhades may be
dyed afterwards. The fhades are rendered
more or lefs blue, or more or lefs yellow,
according to the proportions of the ycllow
fubftances and folution of indigo. When a
golling green (verd d'oie) is to be given to
filk, .it is firt dyed of a light blue, either in
the hot or cold vat, then paffed through hot
water, and wafhed in a ftream, and while fill
moift, dipped in an annotta bath.

To give a green colour to linen and cotton
thread, they are firft fcoured, dyed in the blue
vat, cleanfed and dipped in the weld bath.
The firength of bluc and the yellow. is pro-
portioned to the colour we wifh to obtain. As
it is difficult to dye cotton velvet uniformly
in the common blue vat, it is firft dyed yellow
with turmeric, and finithed green with the folu-
tion of indigo in the fulphuric acid. It isa
matter of indifference whether we begin with
the yellow or the blue. -

Mr. Pileur d’Apligny defcribes a proccfa
for dycing cotton velvet,. or fkeins of cotton,

of a fea or apple green in a fingle bath. -
Verdegris
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Verdegris is mixed with vinegar, and the
mixture kept well ftopped fifteen days in aftove ;
four hours before ufing it, a folution of a
quantity of cendrés gravelées e¢qual in weight
to that of the verdegris is added, and the
mixture is kept hot. The cotton, thread, or
velvet are prepared, by being foaked in a
warm folution of alum, made in the pro-
portion of one ounce of falt, and five quarts
of water to the pound, they are then taken
out, and the verdegris mixture added to the
bath, into which they are rcturned in order to
be dyed.

All the fhades of olive, and drake’s-neck
green, are made by giving the thread a bluc
ground, galling it, and dipping it in a weaker
or ftronger bath from the black cafk, then in
the weld bath with the verdegris, and afterwards
in the bath with the fulphat of copper; and
laftly, the colour is brightened with foap.

A green colour may alfo be given to cotton
which has been dyed blue with pruffian blue,
by the procefs defcribed, Seét. II. Chap. V.
of the fecond part ; the piece while flill wet

' with the blue, is alumed ® and dipped in a weld
bath, which is ftronger or weaker according to

¢ L’art du fabricant de velours de coton,

Vour. II. Y the
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the fhade required. Weld produces a more
lively colour than fuftic, which gives a decper
fhadec and diminifhes the brightnefs of the
blue ; if a green inclining to olive be required,
fultic is preferable. It is dried in the open air
as for blue.

There is nothing obfcure in the formation
of the grcen, produced by giving a yellow
colour to a ftuff previoufly dyed blue and
wafhed. The colour inclincs more or lefs to
yellow or to blue, according to the depth of
the blue fhade, and the ftrength of the yellow
bath. The intenfity of the yellow is increafed
by alkalis, fulphat of lime, and ammoniacal
falts; it is diminithed by acids, alum, and
folutions of tin. The fhades alfo vary ac-
cording to the nature of the yellow fubftance
employed. '

Different effctts will be produced by the
fame ingredients in the formation of faxon
green, according to the procefs which is
cmployced : if a faxon blue be firft given, and
afterwards the yellow colour, feparately, the
cffetts will be fimilar to thofe juft mentioned ;
but if the folution of indigo be mixed with
the yellow 'ingrcdients, other refults are ob-
taincd, for then, the fulphuric acid afls on

the
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the colouring particles and diminifhes the in-
tenfity of the yellow.

When a fucceffion of fhades are dyed in a
bath compofed of yellow and the folution of
indigo, the laft approach more and more to
yellow, becaufe the particles of indigo become
attached to the ftuff in preference to the
yellow ones, which are therefore rendered pre-
dominant in the bath.

Although fulphat of copper and even verde-
gris, which is fometimes employed, chiefly to
dye thread and cotton, have a blue colour,
yet they give the ftuff a greenith colour,
becaufe the oxyd of copper which is attached
to it, acquires that colour by combining with
a larger quantity of oxygen; for it has been
fhewn in the firft part, that the colour of this
oxyd changes from bluec to grcen, according
to its quantity of oxygen. This colour is
made to incline to an olive Lue by means of a

yellow fubftance.

Y 2 CHAP
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C H A P II.

Of the Mixture of Red and Blue.

Y the mixture of red and blue, we obtain

violet, purple, dove colour, panfey, ama-
ranth, lilac, mauve, and a grcat number of
other fhades, dctermined by the nature of the
fubftances, the red colour of which is com-
bined with the bluc,” by the proportion of
thele fubftances, and the different fteps of the
procefs.

According to Hellot’s obfervations, ftuff
which has been dyed fcarlet, takes an uncqual
colour when bluec is to be united with it.
The blue is therefore given firft, which, even
for violet and purple, ought not to be decper
than the fhade diftinguifhed by the name of
{ky-blue, a boiling is given with alum mixed
with two fifths of tartar, the ftuff is then
dipped in a bath compofed of nearly two
thirds as much cochineal as for fcarlet, to
which tartar is always added. The circum-
ftance which diftinguifhes the procefs for purple
from that for violet, is, that for the former, a

' lighter
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lighter blue ground is given, and a larger
proportion of cochineal is employed. Thefe
colours are frequently dycd after the reddening
for fcarlet, fuch quantities of cochineal and
tartar being added as are thought neceflary.
The operation is conduéted in the fame manner
as for {carlet.

Lilacs, pigeons nccks, mauves, &c. are
commonly dipped in the boiling which has
ferved for violet, after alum and tartar have
been added to it: the blue ground having
been proportioned to the thade required, the
quantity of cochincal is alfo adjufted in a
fimilar manner : a little folution of tin is
added for fome reddifh fhades, fuch as peach
bloffom. It muft be obfcrved, that though
the quantity of cochincal is diminifhed ac-
cording to the lightnefs of the fhade required,
the quantity of tartar is nct leflcned, fo that
the proportion of it compared with that of the
cochincal, is fo much the greater, as the colour
equired is lighter.

Mr. Pogrner is of opinion, that to obtam
the colours compofed of red and blue, it is
"advantagcous to employ the foluiion of -indigo
in fulphuric acid, becaufe a great variety of
fhades is thus more eafily procured, and the
procefs is fhorter and lefs cxpenfive. The

Y 3 colours



326 ELEMENTS OF THE

colours obtained in this way are indeed much
lefs durable than when the blue vat is em-
ployed; but Mr. Poerner afferts, that they
poflefs durability, when f{olution of indigo
to which alkali has been added is em-
ployed.

He prepares a pound of cloth with three
ounces of alum, by boiling it for an hour and
a half, and leaving it a night in the liquor
after it is cold. He makes the bath with an
ounce and a half of cochineal, and two ounces
of tartar, boiling it for three quarters of an
hour, and then adding two ounces and a half
of folution of indigo, he ftirs it, and makes
it boil gently for a quarter of an hour : he thus
obtains a very beautiful violet.

For the different fhades which refult from
the mixture of red and blue, according as one
or other of the colours prevails, he increafes
or diminifhes the proportion of the folution of
indigo ; he increafes it as far as five ounces,
and diminifhes it to five drams for each pound
of cloth: he alfo reduces the quantity of
cochineal, but never bclow an ounce, becaufe
the colour would become too dull : he changes
the proportion of tartar, and finally, he varies
the preparation given to the cloth, by the

addition
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addition of tartar or lolution of tin in different
quantities,

In filk, two kinds of violets are diftinguifhed,
the fine and the falfe : the laft is made either
with archil or brafil-wood.

For the fine violet, the fuff is ﬁrﬂ paﬂ'cd
through cochineal, and afterwards dipped in
the vat ; the filk is prepared and dyed in the
cochineal in the fame manner as for crimfon,
except that neither tartar nor folution of tin,
which ferve to heighten the colour, are em-
ployed. Morc or lefs cochineal is ufed,
according to the intenfity of the fhade re-
quired. The common proportion for a fine
violet, is two ounces for each pound of filk.
When the filk is dyed, it is wafhed at the
river and beetled twice, then dipped in a
vat of greater or lefs firength, according to
the depth we with to give the violet; finally,
it is wafhed and dried with the precautions
which are proper for all colours dyed in
the vat. To give greater ftrength and beauty
to the violet, it is commonly paflfed through
the archil bath; and this cuftom, which is
frequently abufed, is indifpenfable for the lighg
fhades, the colour of which would otherwife

be too dull.

Y 4 When
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When the filk has been dyed with cochineal
as above direted, a very light blue thade muft
be given it for purple : only the deepeft fhades
are dipped in a weak vat ; fuch as are lefs deep
arc only dipped in cold water, into which a
little of the liquor of the vat has been put,
becaufe they would take too much blue in the
vat itfclf, though ever fo weak. The light
fhades of this colour, fuch as gilly-flower,
gridelin, and peach bloflom, arc made in this
way, by diminifhing the proportion of cochi-
neal.

The falfe violets in filk are produced in
many different ways; thofe which are moft
bcautiful and moft in ufe, are prepared with
archil. The ftrength of the archil bath is
adapted to the colour we with to abtain;
the filk is turned in it on the fkein fticks, after
having been beetled at the river after fcouring :
when the colour is thought to be fufficiently
deep, a pattern is tried in the vat, to fee
whether it takes the violet we with for. If
the fhade is found to be of the proper depth,
the filk is beetled at the river and dipped in
the vat as for the fine violets; lefs of the
blue, or lefs of the archil colour are given,
according as we mean that the violet thould
incline to red or blue,

3 , According

-
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According to Mr. Guhliche, beautiful violets
may be produced in filk by means of the
folution of indigo-; but they poffefs little
durability and become reddifh, becaufe the
colour of the indigo fades firft.

A pound of filk is foaked in a bath compofed
of two ounces of alum and two ounces of
folution of tin, after being decanted from the
fediment formed in the mixture. The dye
bath is prepared with two ounces of cochineal
(reduced to powder with.a dram of tartar) and
the remainder of the bath which has ferved
as mordant, with the addition of a fufficient
quantity of water ; after being flightly boiled,
fuch a quantity of folution of indigo is added,
as gives the bath a proper fhade of violet;
the filk is then immerfed, and boiled untl it
has acquired the proper fhade, when it is
wrung, wathed in a ftrecam, and dried in the
fhade, like all delicate colours. -The bath is
exhaufted by the light fhades.

A violet is given to filk, by dipping it in
water with which verdegris has been mixed,
inftead of aluming it; and then giving it a
bath of logwood, where it aflumes a blue
colour, which is changed to violet, either by
adding alum to the bath, or by dipping it in a
weaker or ftronger folution of alum, which

gives
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gives the particles of logwood a red colour.
It is unneceflary to obferve, that this violet is
of a very fading nature, and only a moderate
degree of beauty ; one poflefling much greater
beauty, and to which a confiderable degrec of
intenfity may be communicated, is made by
dipping the alumed filk in a bath of brafil-
wood, and again, after it has been wafhed at
the river, in a bath of archil. Madder is alfo
employed in dycing cloth, after it has had a
bluc ground ; couleur de roi, minime, and
obfcure amaranth, are thus obtained ; galls are
commonly added to the madder, and for the
light fhades, brafil-wood ; for the deep fhades,
more or lels browning is given, with a folution
of fulphat of iron. Thcfe colours are rendered
more beautiful by the addition of kermes, or
more efpecially of cochineal.

By employing folution of indigo with mad-
der, in the fame way as with cochineal, we
may, according to Mr. Poerner, obtain brown
colours inclining the more to red, the lefs
folution of indigo we employ ; alum and tartar
may ferve for the preparation, but alum muft
not be put into the bath.

Mr. Poerner employs brafil-wood and folu-
tion of indigo, to obtain different colours,

which incline more or lefs to bll}e and red,
by
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by 4 procefs fimilar to that pointed out for
cochineal and madder. Thefe are beautiful,
but durability cannot be expeéted in colours
obtained by fuch means. The fubftances which
render them moft fixed, are fulphat of lime,
fulphat of zinc, or white vitriol, and acetite of
copper, or cryftallized verdegris, which muft
be added to the bath.

Logwood is alfo employed to make floe,
damafcene, purple, and other fhades. This
wood with the addition of galls, very eafily
communicates all thefe colours to wool pre-
vioufly dyed blue. When we with to brown
them, a little fulphat of iron is employed, and
by thefe means we produce fthades, which are
much more difficultly obtained from durable
ingredients, but they poflefs little ftability :
durable colours which have been highly efteem-
ed, have however been obtained from brafil
and logwood. I am indebted to Mr. De-
croizille, who is occupied in the arts with
all the knowledge of a well-informed chemift,
for the following particulars of the procefs
employed, of which the defcriptions given have
been inaccurate.

« Mr. Giros dc Gentilly is the firft who
s fucceeded in France, in obtaining a durable
¢ dye from violet wood fixed by folution of

“ tin.
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tin. His firft eflays were made at Louvicrs,
with Meflrs. Petou, Nephew, and Frigard,
about twelve ycars ago. From what he
had fuffcred to tranfpire refpeéing the fub-
ftances which compofed his mordant, I
fucceeded in imitating him tolerably well.
I made a folution of tin in fulphuric acid,
to which I then added muriat of foda, red
acidulous tartrite of pot-ath, and fulphat
of copper. My fuccels was fo great as to
induce Mr. Giros to offer me a partnerfhip
in the very lucrative trade in this article,
which he carried on at Louviers, Elbocul,
Abbeville, Sedan, and the Pays de Licge.
Mr. Giros then taught ‘me a much more
convenient mode of forming this compound ;
it confifts in making a folution of tin in a
mixture of fulphuric acid, muriat of foda,
and water ; to this folution, the tartritc and
fulphat are added, in the form of powder.
Of this mordant we made no lecfs than
fifteen hundred quarts in twenty-four hours,
in a fingle leaden veflel moderately heated.
We carricd on a very profitable trade in
this article at the rate of thirty fols (fificen-
pence Eng.) per pound for three years, fince
which time it canftantly dcclined, until we
loft it altogether ; the rcafon of which was

“ this:
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this: Mr. Giros having fuffered his fecret
to tranfpire, we had a number of imitators,
who at firft fucceeded in a lefs dcgree, but
afterwards better than ourfelves. In a com-
pound condifting of fo many ingredients as
this, in an operation which is ftill fo obfcure
as that whercby colours are fixed, it is almoft
impoffible to arrive at perfeftion, by any
other means than random trials, which may
be infinitely varied by the different propor-
tions, and more clpecially by the modus
agendi, and to a much greater extent, than
chemifts who had beftowed lefs time on this
jubje@ than I have done, would fuppofec.
I am thercfore not afhamed to confefs that
I was forced to abandon the buflinefls, while
I faw, and ftill {ce, thofe who are no che-
mifts deriving a very comfortable profit from
it..  What dctermined me to abandon it
altogether, was the invention of the new
procefs for bleaching linen, to the improve-
ment of which I have almoft entircly de-
voted myfelf.

“ Faving given you the hiftory of the
mordant for the prune de Monfieur, I fhall
mention the mode of employing it and its

effctts.

« lf
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“« If it is wool in the fleece which is to be
« dyed, onc third of its weight of mordant is
“ required ; if it is a ftuff, only one fifth is
“ neceflary. A bath is prepared of a degree
“ of heat which the hand can bear, with
« which th¢ mordant is well mixed, and the
“ wool or {tulf dipped in it and properly
“ ftirred, the fame degree of heat being kept
“ up for two hours, and even increaled a little
“ at laft; it is then taken out, aired, and
“ very wcll wathed: a frefh bath of pure
“ water at the fame heat is prepared, a fuffi-
“ cient quantity of the decottion of violet
“ wood is added ; the ftuff immerfed, ftirred,
“ and the fire incrcafed to a boiling heat,
“ which is continued for a quarter of an hour:
« the ftuff being then taken out, aired, and
« carefully rinfed, the dyeing is finithed. If
“ the decoétion of one pound of violet wood
“ of Campeachy, has been employed for three
“ pounds of wool, and a proportionate quan-
« tity for ftufls, which require lefls, a fine
“ violet is produced, to which a fufficient
« quantity of brafil-wood gives the fhade com-
“ monly known by the name of prune de.
«“ Monfieur.

« 'The colouring fubftances which are capa-

s¢ ble of being advantageoully fixed on wool
¢ by
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by this mordant, are thofe of violet and red
wood (logwood and brafil), and fuftic (bois
de fuftet). Bois jaune (morus tinfloria)®,
alfo affords tolerable colours. The colour
which is thus given by violet and red wood
is liable to be changed 'in the fulling, by
means of the foap or the urine employed,
and this change, which is always produced by
alkaline fubftances, is rcmedied by a bath
very flightly acid and a little hot, called
broplening, for which the fulphuric acid is
prefered.  The colour comes out as deep
and often brighter than before the change.
Wools dyed by means of this mordant, admit
of being fpun into a more beautiful and
fincr thread, than when alum has been em-
pleyed. By leaving out - the fulphat of
cupper, more beautiful colours arc obtained
fiom fuftic and yellow wood, as well as
from weld. Madder gives an orange red
colour, but lefs deep than with an equal
quantity of alum; the omiffion of the ful-
phat of copper renders the wool much more
harfh, and bhefides, the mordant thus prepa-
red gives but indifferent colours with violet
and more clpecially with red wood. One

* Vid. notes to pages 268 and 281,

[14 Of
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of the great defefts of this mordant before
it was improved, was, and frequently fill is,
to render the colours uneven; whenever
they are uniform, they turn out always very
beautiful, harmlefs, and foft. :This procefs
fucceeds equally well on filk. By fubfti-
tuting acetite of lead for fulphat of copper,
it fucceeds tolerably well in cotton and
thread previoufly galled; the employment
and carriage of this mordant are inconve-
nient, on account of the heavy fediment
which half fills the veflel under a corrofive
liquor which can only be kept in ftone warec.
I have however, found a remedy for thefe
inconveniences, by omitting the water in
the receipt; by which means I have only a
kind of pafte, the ufe of which is more con-
venicnt, and the carriage two fifths cheaper.
Now that muriat of foda is cheap, I may
poflibly rcturn to the employment of fur-
nifhing our dyers with this mordant, of a
better quality, in my opinion, than that
with which they are fupplied, and more
efpecially, at a much chcaper ratc; but
I muft firlt devote fome more time to the
compofition and employmcnt of your lix-
ivium,”

The
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The moft common method of dyeing thread
and cotton, vialet, is firRk @ give them a
blue ground in the vat, proportiopate ta the
fhade we want, and to dry them; they are
then galled, in the proportion of three ounces
of galls to a pound : they are left for twalve
or fiftecn hours in this gall bath, after which,
they are wrung and dried again. The thread
and cottoen are then paffed through a deco&tion
of logwood, and when well foaked are taken
out, and two drams of alum, and one dram
of diffalved verdegris for each pound of thread
and cottan, are added to the bath ; the fkeins
are then redipped on the fkein fticks, and
turned for a full quarter of an hour, when
they are taken out to be aired; after which
they are again completely immerfed in the
bath for a quarter of an hour, then taken
out and wrung. Laftly, the vat which has
been cmployed is emptied ; half of the de--
coftion of logwood which had been referved
is poured in, two drams of alym are added,
and the thread dipped afrefh, until it is brought
to the fhade required. The deceflion of
logwood ought to be fironger or weaker ac-
cording to the fhade we want: this violet
ftands the aftion of the air tolerably well,

Vor. I1. Z but

-
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but cannot be compared in durability to that
obtained by means of madder, which will
be defcribed in the fourth chapter of this
feftion.

In the produftion of violet by cochineal,
. it may be obferved, that the woollen ftuff
has been difpofed to take a crimfon, by the
bath, which contains alum ; but the tartar
added to the dye bath, brings the colour
back to red; this is a general property of all
acids.

For purple, the red is rendered a little more
predominant, by increafing the quantity of the
cochineal, and diminifhing the intenfity of the
blue ground.

The fhades bordering on thefe two colours
fhould have a more diftin&t red, and the fame
proportion of tartar is preferved, though that
of cochineal and the depth of the blue ground
are diminifhed.

For filk, the tartar is omitted ; it naturally
acquires from cochineal a colour, to which it
is only neccflary to add a flight blue fhade to
produce purple; a deeper blue fhade gives
a violet colour, but to increaflc the fulnefs of,
the violet and give it brightnefs, archil muft
be employed.

When
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When folution of indigo in fulphuric acid
is ufed, the fulphuric acid afts in different
ways on the red fubftance employed ; it pro-
duccs little change in the colour of cochineal,
already difpofed to a crimfon tinge by the
aluming ; but it fhould give a fawn colour
to madder, upon which acids readily produce
this cffeft, and it does not feem probable,
that that fubftance could be employed with
advantage in this procefs; it is better to em-
ploy it in dyeing ftuff, which has already
received a blue ground. Brafil and logwood
too fcem ill adapted to produce fine colours
with the fulphuric folution of indigo, becaufe
acids alfo change them yellow, though in a
lefs diftin& degree ; but they retain their
red colour, as already obferved, when their
colouring particles are precipitated by oxyd
of tin.

Were it allowable to hazard an opinion,
without being guided by any direét experi-
ments, on fo complicated a procefls as that
communicated by Mr. Decroizille, I fhould
cndcavour to explain it in the following man-
per.
The fea falt is decompofed by the fulphuric
acid, and the muriatic acid thus fet at liberty,

Z2 . diffolves
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diffolves the tin; a part of the tin is pre-
cipitated by the acid of tartar, producing
the fediment which has been noticed.” The
oxyd of copper forms the blue with the
colouring particles of the logwood ; the oxyd
of tin produces violet with the fame wood,
and red, with the colouring particles of the
brafil-wood.

As the liquor retains an excefs of acid,
it might perhaps be ufeful to fubftitute ace-
titc to fulphat of copper, becaufe then, the
free acid would have lefs a&ivity ; perhaps
it might be ftill better to employ verdegris,
becaufe that part of the oxyd of copper which
is uncombined in it, would unite with the
excefs of acid, by which means, lefs acid
would remain in the liquor ; perhaps the
quantity of tartar fhould be diminithed, be-
caufe lefs of the tin would then be precipi-
tated.

CHAP
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C H A P 1L

Of the Mixtyre of Red and Yellow.

WHEN treating of cochineal I thought
it would be improper to feparate opera-
tions which commonly fucceed each other in
the dye-houfe, and have therefore defcribed
the principal fhades obtained by the mixture
of the red of cochineal with yellow. Thefe
fhades may be infinitely varied by the different
proportions of the ingredients, by the yellow
fubftances made choice of, by the preparations
given to the cloth, and by the mordants added
to the dye bath. Thus, Mr. Poerner defcribes
a great many varieties, which he obtained by
ufing weld, faw-wort, .dyers-weed, and other
yellows, and by employing in the preparation
of the cloth, or in the bath, tartar, alum, ful-
phat of zinc, or fulphat of copper.

In like manner, various colours may be
vbtained from madder united with yellow fub-
ftances. It is in this way, that mor-doré and
cinnamon colours are produced; thefe colours
are commonly made in two baths. We begin

" Z 3 by
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by the maddering, preceded by a boiling with
alum and tartar, as {or the common maddering,
and then give a weld bath.

For cinnamon colours, the maddering is
weaker, and a bath which has ferved for mor-
.doré is commonly employed. The proportions
are varied, according as we wifh that the red
or yellow fhould prevail ; fometimes galls are
added, and fometimes the colour is darkened
by a browning.

Mr. Poerner obtains many colours from
madder mixed with faw-wort; he prepares the
cloth with different mordants, but more cfpeci-
ally with alum and tartar; he alfo adds alum
and tartar to the bath. When the quantity of
either of thefe falts is confiderable, the colour
has an orange caft, becaufe acids give the co-
lour of madder a yellow hue; but if their
quantity be but fmall, a reddifh ‘yellow is ob-
tained. Mr. Poerner has procured reddifh
brown colours, by putting fulphat of zinc or
white vitriol into the dye.

~Sometimes it is only intended to give a
reddifh hue to yellow; in that cafe the ftuff
immediately after being dyed yellow, may be
paffed through a madder bath of different
‘degrees of firength according to the end pro-
pofed.
o Brafil.
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Brafil-wood is alfo employed with yellow
fubftances, and fometimes it is mixed with
cochineal and madder.

When inftead of weld or other yellow
fubftances, walnut-tree root, walnut-peels or
fumach are employed, fnuff, chefnut, mufk co-
lours, &c. are obtained.

Marrones, cinnamons, and all the interme-
diate fhades are given to filk, by logwood
brafil, and fuftic. .

The f{ilk is fcoured as ufual, alumed, and
a bath prepared, by mixing decottions of the
threc above-mentioned woods made feparately ;.
the proportion of each is varied according to
the fhade required, but that of the fuftic ought
to prevail ; this bath fhould be of a moderate
temperature. The filk is turned on the fkein
fticks in the bath, and when it is taken out, if
the colour be uniform, it is wrung and dipped
in a fecond bath of the three ingredients, the
proportions of which are regulated according
to the effeé&t of the firft bath, in order that the
proper fhade may be produced.

Cinnamon and mor-doré colours are given
-to thread and cotton, by beginning the procefs
for dyeing them with verdegris and weld ; they
are then dipped in a folution of fulphat of iron,
called bain d’affurage,wrung and dried. Whendry,

Z 4 they
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they are galled in the proportion of three sunces
of galls to the pound, dried again, alumed as
for red, and maddered. When dyed and wathed
they are put into very warm joap fuds,and turned
watil they -are fufficiently brightened; decoétion
of fuftic is fometimes added in the aluming.

The mixture of red and yellow affords no
particular obfervations, in addition to thofe con-
tained in the two laft chapters.

For fome colours, blue is united to red and
yellow ; it is thus that olives are made. A blue
ground is firft given, then the yellow dye, and
laftly, a flight maddering. The fhade which
refults from this operation depends on the pro-
portion of the three colours of which it is com-
poled s for the deep fhades, a browning is given
with a folution of fulphat of iron.

Mr. Poerner combines blue with yellow and
red, by employing the folution of indigo in the
fulphuric acid, to which he adds alkali, as
glready mentioned. He prepares a bath with
cochineal and fuftic, adds the folution of indigo,
and dyes the cloth in it after it has been alumed,
He alfo makes a bath with fuftic and brafil-
wood, te which he adds tartar or alum, and-
thus obtains different colours inclining more

of lefs 10 blue, red, or green,

The
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The blue vat is not employed to produce
olives in filk, which, after the aluming, is dip-
ped in a very ftrong weld bath; to this, juice
of logwood is afterwards added, and when the
filk is dipped, a little folution of alkali is put
in, which tums it green, and makes the filk:
take an olive colour. The filk is dipped in this
bath afrefh, until it has acquired the proper
fhade. For the colour which is called olive
rouffe, or rotten olive, fuflic and logwood, but
no alkali are added to the bath after the weld-
ing: if it is intended, that the colour fhould
have more of a red caft, only logwood is added.
A kind of reddifh olive is alfo made, by dyeing
the filk in a” bath of fuftic, to which more or
lefs fulphat of iron and logwood have been
added.

According to M. le Pileur d’ Apligny, a fine
olive is given to thread and cotton, by boiling
four parts of weld and one of pot-ath in a
fufficient quantity of water; brafil-wood which
has been fteeped over night, is boiled fepa-
rately with a little verdegris; thefe two folu-
tions are mixed in different proportions accord-
ing to the fhade required, and the cotton or
thread are dipped in them, -

CHAP



346 ELEMENTS OF THE

C H A P IV.

Of Shades which refult from the Mixture
of Black with other Colours, and of
Brownings,

I H AV E defcribed the procefles whereby we
obtain black, which conftitute the different
fhades of gray ; I have fhewn, that other fhades
of a different kind might be mixed with them,
fo as to make them incline towards certain co-
lours; but black is often mixed with other co-
lours which are to remain predominant: it is
only wifhed that they fheuld be browned, and
at the fame time acquire greater durability.
In the courfe of this work I have fometimes
mentioned that a browning was given to certain
colours; but in the prefent chapter I fhall treat
particularly of this operation, and of the re-
fources which it affords to the art, fometimes
for the purpofe of imitating colours which may
be obtained by other means, fometimes for the .
produétion of new colours.

- To give a browning, ftuff which has been
juft dyed, is dipped in a folution of fulphat
AP : of
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of iron to which an aftringent has been added,
and which confequently forms a dlack bath; more
frequently, a fmall quantity of folution of iron
1s mixed with a bath of water, and more is
added, till the dyed ftuff dipped in it, has at-
tained the fhade required : more rarely, fulphat
of ironis added to the dye bath, but the defired
effeét is obtained with greater precifion, by dip-
ping the dyed ftuff in a folution of fulphat of
iron. Mr. Poerner frequently foaks the ftuff
in a folution of fulphat of iron, to which he
fometimes adds other ingredients, and when
taken out of this mordant, he dips it in the’
dye bath. :

The firft method is employed for marrones,
coffee, damafcene colours, and other fhades of
browns of the common dye; a more or lefs
decep colour is given them, according to the
fhade we wifh to obtain by the browning; a
bath is then made with galls, fumach, and alder
bark, with the addition of fulphat of iron,
The ftuffs intended for the lighteft fhades are
dipped firft; and when they are finifhed, the
browner ones are dipped, a quantity of fulphat
of iron proportionate to the end propofed, be- .
ing added for each operation.

The other brownings have nothing peculiar

in the procefs: I fhall fele€t fome examples
of
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of the effefls produced, and pomt out fome
particular procefles.

We have feen in the firft fe@ion of this fe-
cond part, that for feveral kinds of gray, a
flight blue ground was given. Mr. Poerner
makes blueifh grays, by employing the folution
of indigo in fulphuric acid, which he adds to
a mixture of deco&ion of galls and fulphat
of iron, varying the fhades by the different
proportions of thefe three ingredients; he ob-
tains other fhades, by adding fulphat of iron
to a bath compofed of cochineal, fuftic, and
galls.

For couleur de roi, a fky blue ground is

‘given with paftel, the dye is given with weld
and one fixth of galls, and the browning, with
folution of fulphat of iron.
" Marrone, and the colours which border upon
it, are made with faunders, galls, and a brows-
ing, and fometimes logwood is added: thefe
colours are fometimes made to incline towards
purple and crimfon, by dyeing them in the re-
mdins of a cochineal bath, or by putting a little
madder or cochineal into the bath; the colour
is rendered lighter by a little tartar.

For hazel colours, galls, fuftic, and logwood
are mixed, and more or lefs madder, and a little

alum are added.
M. Guhliche
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M. Guhliche employs cochineal and the folu-
tion of iron already defcribed *, to produce
a violet

* A defcription of the folution of iron employed by M.
Gubhliche, has been given at page 24 of this part; it is a
black dye bath, for a black colour may be obtained from
it, without the ufe of other ingredients. M. Guhliche, in
the fourth volume of his work, defcribes the manner in
which he employs this folution, in order to produce blacks
and grays, in wool and filk. He foaks the wool in a folu
tion of iron, either hot or cold, and then dips it in a bath
compofed of folution of galls in white wine, and of famach ;
he fometimes employs logwood alone, or mixed with a folu-
tion of galls and fumach, and fometimes with a little mad-
der; he fometimes begins by foaking it in the folution of
iron, and afterwards dipping it in the aftringent bath: he
alfo employs his folution alone; but then he does not mix
that which is made with rice, with that made with vinegar,
and he paffes the wool from one folution to the other, either
fteeping it in the cold, or boiling and drying it between the
two immerfions: if he does not find the black fufliciently
decep, he adds a little folution of gal!s to the two baths.

Fle impregnates filk with a folution of galls in white wiae
more or lefs diluted with water; in this, it is left to foak
for twelve hours, then dried, and put into the folution of
iron in the cold, where it is fuffered to remain tilt it has
acquired a proper black ; he fometimes mixes logwood juice
with the folution of iron, and keeps the galled filk m fit,

_making it boil a little towards the end. e alfo makes
ufe of the folutions of iron in the rice water and vinegar,
without mixing them; he begins by macerating his filk in
the firft, cold, then dries and foaks it in the fecond: thefe
immerfions he repeats, if the firlt operation has not given

a {ufficiently
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a violet which indeed inclines to brown but
poflefles great durability. He alums a pound
of woollen ftuff in a felution of two ounces
of alum; he makes a bath with an ounce of
cochineal, and adds an cqual quantity of folu-
tion of iron, in which he kecps the ftuft, until
it has acquired a proper fhade. Lilacs may be
dyed with the remainder. If a colour with
lefs of a brown caft be required, a fmall quan-
tity of folution of iron is cmployed, and an
dunce of nitre is added.

Bralil-wood, the colour of which has been
extratted by means of the aceto-citric or nitro-
muriatic acid, may be cmployed in the fame
“manner.

To obtain puce colour from madder, M.
Gubhliche gives a pound of woollen ftuff a boil-
ing, compofed of two ounces of alum, a cer-
tain quantity of vinegar and folution of iron,
and after a quarter of an hour’s cbullition, he
leaves it twelve hours in the mordant; he
makes a bath with the deco&tion of two ounces
of white galls poured off clear from the fedi-
ment, with which four ounces of good madder

a fufficiently deep black : the remains of all thefe baths are
employed for the lighter fhades, cither feparately or mixed
“together.

are
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are mixed, and when it begins to grow hot,
he dips the ftuff, when taken out of the mor-
dant, and fuffers it to remain there, gradually
increafing the hcat, until it has taken the de-
fired colour; it is then boiled for two minutes,
wafthed and dried in the fun. The colour ob-
tained by this procefs is very durable. If the
alum and vincgar of the mordant be omitted,
a deeper brown is obtained : after thefe colours
the lighter fhades are dyed.  Sumach may alfo
be fubflituted for one half of thc madder.

Brafil and logwood employed in cqual quan-
tities, or in other proportions, give diffcrent
brown colours of tolerable durability, when,
more or lefs folution of iron is mixed with a
decoétion of them, and the wool previoufly
alumed and galled, is dyed in 1t; thele colours
however cannot vie with the former, in dura-
bility.

Different fhades of mor-doré and capucine
may be given to the above colours, by dipping
them in a bath of annotta as foon as they are
taken out of the dye.

M. Guhliche gives filk a purple violet, with-
.out a blue ground; for this purpofe, he mixes
one part of folution of galls in white wine,
with three parts of water, in which he mace-

rates a pound of filk. for twelve hours, foaks
it
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it in a mordant, compofed of two eunces of
alum, one ounce of folution of tin, and half
an ounce of muriatic acid; after it has been
wrung, he dyes it in a bath prepared with two
ounces of cochineal and a little folution of
iron, until it has taken the defired fhade: for
dyeing lighter fhades, the refidua of thefe baths
may be ufcd, either feparately or mixed to-
gether.

He employs madder in the fame way, mace-
rating for twelve hours a pound of filk in a
folution of two ounces of alum mixed with an
ounce of muriatic acid, and a certain quantity
of folution of iron; when wrung, he dyes it
in a bath prepared with eight ounces of mad-
der. If he wifhes to obtain deeper colours,
he adds to the madder and cochineal baths
fome of the folution of galls in white wine.

He alfo dyes filk, foaked in a folution of
two ounces of alum and an ounce of muriatic
acid, in a bath compofed of equal parts of
brafil and logwood juice, with the addition of
a certain quantity of folution of iron; and to
render the colour deeper, he adds folution of
galls. : _ _

To make thefe colours incline to mor-doré
and capucine, he fometimes adds folution of

tin to the above baths,
3 He
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' He makes brick colours, by dipping the flk,
‘prepared with {olution of galls mixed with a
certain quantity of folution of iren, in an an-
notta bath. :

A great variety' of fhades are qbtained hy
the mixture of brafil, logwoad, archil, and galls,
and by a browning with fulphat of iron; but
all thefe fhades are more or lefs difpoled ta
fade, though they have an engaging brightnefs.

The black bath diftinguithed by the name
of black cafk, (tonnean noir) is employed to give
threadand cottona great numberof dark colours;
of which I fhall now mention a few inftances.

To give a durable violet to' thread and cot-
ton, they are fcoured in the ufual way ; a mor-
dant is prepared, compofed of two quarts of
the bath of the black cajk, and four quarts of
water per pound ; this is made to boil, and the
fcum which formg on its furface is removed ;
when no more appears, the liquor is poured
.into a vat, and when it is juft warm, four ounces
of fulphat of copper and an ounce of falt petrg¢
are diffolved in it; the fkeins are then left in
it to foak for ten or twelve hours, wrung and
.dried. When they are to be maddered, they
are carefully wafhed and dipped in a madder
bath. If a deep violet is reduired, two ounces
of verdegris are added to the bath; the colour

‘Vour. 11, Aa . 18
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is rendered fiill deeper by galling the thread
more or lefs, before it is put into the mordant,
and by omitting the falt petre; if the propor-
tion of this laft be increafed, and that of the
fulphat of copper be diminifhed, the violet in-
clincs more to lilac. The mordants may alfo
be modified in different ways, fo as to produce
a great number of fhades.

For the different fhades of marrone, cotton
is galled, dipped and worked in the ufual man-
ner, in a bath, to which more or lefs of the
liquor of the black cafk has been added; it is
then wafhed in a bath, with which verdegris
has been mixed, welded, and dyed in a bath
of fuftic, to which folution of foda and alum
arc fometimes added. After the cotton thus
prepared has been completely wathed, it is well
maddered, then dipped in a weak folution of
fulphat of copper, and laftly, in foap fuds. -

The procefles by which dark colours are
given to printed linens are very fimple; the
parts which have been impregnated with a folu-
tion of iron, acquire in the maddering, a violet
colour approaching more or lefs to black ; thofe
which have been impregnated with the folution.
of iron and the acctite of alumine, take brown
and puce colours.’ '

When
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When a ftuff which has received a colour,
is dipped in a black bath more or lefs dilut.d,
the effet produced is fimple; it is a (hade of
black more or lefs deep, which is united to the

firft colour. g
This is not the cafe when the coloured ftuff .

is dipped in a folution of iron; for then, the
colouring particles which were attached to
the ftuff, aé& upon the fulphat of irorn, take up
a part of its oxyd, and combine with it and
the ftuff: the colour which refults from this
union is more or lefs deep, not according to
the colour which is proper to the colouring
particles, but chiefly, according to the aétion
which they exert on the metallic oxyd, agree-
ably to the principles laid ‘down in the firft
part; thus the brafil and logwood which enter
into the compofition of a colour,” will produce
a much inorc remagkable effeét in the brown-
ing, than madder or cochineal; galls-and fu-
mach will produce a ftill more confiderable
one, though they only affeted the original
colour by the prodution of a fawn-coloured
fhade.

If a black bath be prepared or a black dye
produced, cither in the mordant, or in the dye
bath, the ingredients which are mixed with the
colouring fubflances will inflyence the refult

Aazg of
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of the operation by the aftion they exert on
the black particles; thus, alum, folution of tin,
and folution of indigo, will' weaken the effeft
which the black particles ‘would have pro-
duced : -all the acids will a& in the fame man-
ner, except the acetous, and perhaps fome other
vegetable acids which have not the property
of diffolving the black particles: it would feem
that nitre is capable of diflolving them, as it
renders the colours in which it is employed,
lighter. . '

As.the beft colours which can be given to
thread and cotton aré obtained from madder,
the different means mentioned in treating of
madder, for rendering this dye more durable
muft be attcnded to, and the colour may be
~rendercd darker by different black baths.

For fome hazels and [nuff colours, a brown-
ing with foot is given, affer the welding and
madder bath, to which galls and fuftic have been
added ; foot is fometimes mixed with this bath,
and a browning is alfo given with a folution
of fulphat of iron; walnut-peels arc fometimes
fubftituted for folutions of iron in browning
colours. They have a great advantage for tho
wools intended for tapeftry, for the colour does
not grow yellow by long expofure to the air,
as‘heppens in the brewning produced by iron,

but
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but rgmains a very long time without change;

it has indeed a.dull hue, which is proper for

fhades, and to reprefent the calour of the fleth

if old figures, but which would produce only

dull and heavy colours in ftuffs; the goodnefs

and cheapnefs of this colour however, ought
to render its ufe more extenfive for grave co-

lours, which are fometimes fafhlonablc, at leaft

in common ftuffs.

An infinity of fhades are made by this brown-
ing at the Gobelins: to produce an affortment
of thefe,a boiling with tartar and alum of differ-
ent degrees of ftrength according to the fhades
required, is given to the woollen yarn, which is
then fucccﬂively dyed red; yellow, or fome
other colour,’ recurring to the bath from which
we wifh to obtain a greater effe@. When the
colour is found to be of the proper fhade, it is
left for a longer or fhorter time, in a bath of
walnut-peels of a degree of ftrength adjufted to
the end propofed. This browning is alfo em-
ployed for filk, but then, the bath muft be
fcarcely warm, that the inequalities to which it
is very liable may be avoided.

Aag + DESCRIP-
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DESCRIPTION.

OF THE
TRANSLATOR’S APPARATUS

F or the Diftillation of Acips and
other SUBSTANCES.

The Plate being upon the Scale of about an Inch to a Fool.
—-——*———*—; *

IS the retort, thc neck of which is

ground into and pafled through the
thick ftopper B, rcprefented below feparatély
at b, with its ground ftopper a, which may
be put in when the neck of the retort is
withdrawn. The external part of the ftop-
per B is accurately ground into the wide
ncck of the recciver C, thc narrow neck of
which is ground into the wide neck of the
receiver D, the narrow neck of which is
ground into that of the receiver E; in the
receiver D there is alfo angher aperture in
its fuperior part, into which the tube H open

at both ends, is fitted by grinding, fo that its
lowgr
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lower ‘extremity may reach to the lowermoft
part of the receiver, and confequently be
immerfed in any fluid that may be contained
in it. Into the fmall neck of the receiver D,
there is alfo ground a crooked tube I, forming
a little more'than one fourth of a circle, open .
at both ends, and extending to very near the
lower part of the receiver E, the fmall neck
of which receives a fimilar crooked tube K;
and is received into the wider neck of F,
which receives the tube L in like manner,
and is received into G, the narrow neck of
which alfo receives a crooked tube M N, open
at both ends and bent as reprefented in the
plate; fo as to convey any aerial fluid into
the fmall inverted cup, where it is collefted
and dircéted to pafs by the hole reprefented
in the plate, into one of the four inverted
bottles placed above it, by means of the move-
able frame P; which having four notches to
retain the bottles in an upright inverted pofi-
tion, is movcable on the centre fupport kept
fteady by means of a heavy leaden foot, in the .
centre of a flat pan of water, which covers
the mouths of the botties. The water which
iffues from the bottles when the air is intro-
duced, and which .would make the pan over-
flow, is diretted by a notch in its lip, and the

Aayg . ‘ pipe
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pipe Q, into the bucket R placed under the
frame, which raifed upon four legs ferves to
fupport the whole apparatus, the different parts
of which being fucceflively applied to each
other, beginning with the receiver C, are kept
.in a fixed pofition by flips of wood hollowed
out fo as to fit the curvature of the receivers,
as reprefented below detached at S s. Heat
is applied to thesmatter contained in the retort
A, by means of the lamp placed below it,
which is upon Mr. Argand’s principle, and
a very ufeful acquifition to the laboratory :
of this 1 reprefents the chimney which is moft
conyeniently made of thin metal, as brafs,
copper, or common tinned iron plate, which
being opake, the flame of the lamp within is
not feen. Metallic chimneys are preferred,
becaufe they are fot liable to be broken, and
becaufe it is the heat and not the light which
is here wanted; 2 is the bent wire fervingto
elevate or deprefs the wick; g the refervoir
for the oil ; 4 the fupbbrt of this, "with a fmall
cup to receive the oil which may drop from
within the wick without being confumed; 5 a
pin with its fcrew for fixing the lamp at any
diftance from the retort.

3 of
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Of tbe Ufe and Advanrages qf the above
Apparatus.

IN the annexed plate, the apparatus is re-
prefented as employed in the diftillation of a
fubftance, the vapours of which condenfe with
difficulty, fuch as the oxygenated ‘marine acid.
Let it be fuppofed then that the common falt,
and calx or oxyd of manganefe have been put
into the retort : the vitriolic acid is next intro-
duced by means of a retort funnel; and this
being withdrawn, the neck of the retort is
immediitely introduced into the ftopper B,
"the other parts of the apparatus being previ-
oufly difpofed as in the plate. The lamp is
then brought under the retort, but at a mo-
derate diftance, that the retort’ may ndt be
cracked by the too fudden application of the
heat, nor the vapours be driven over too
rapidly into' the recejgers. As foon as the
heat is applied the falt is rendered fluid by the
vitriolic acid, and the marine acid getting pure
air from the manganefe, begins to pafs over
into the receiver C, in the ftate of qxygenated
marine acid : into this, no water has been put,
in order that the vapours of the common
marine acid may here be condenfed feparately.

The
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The vapours of the oxygenated acid megting
with no water here, pals into the receiver D,
where a fmall quantity is put, by which a part
is condenfed, but another part pafles over into
the receiver E; but for this purpofe it muft
go thirough the wbe I to the bottom of the
water which is placed in that receiver, and
thatpart which is not condenfed there, mufk
rife up through it in bubbles as reprefented in
the plate ¢ thefe, circulating in the receiver E
if not condenfed, will pafs through k, and
the water in F into its upper part, and in like
manner to L, where if not condenfed, they
will be conveyed through the tube M N by
means of the cup into the bottles, each of
which” will in its turn be brought over the
little cup, while the others being filled with
the air, will be removed and replaced by frefh
ones filled with water, without any lofs of the
air, or interruption to the procels : at the fame
time all inconveniencegfrom the overflowing
of the water will be obviated by the tube Q.
To thofe wiio, have been accuftomed to em-
ploy the diflerent kinds of apparatus hitherto
in ufe for the diftillation of the acids, particu-
larly the marine acid, ,1 conceive the advan-
teiges of this will be fufliciently evident; but

to thofe who have had little or no experience
in
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in this refpeft, it-may not be improper to
mentign a few particulars. Firft then, in this
.apparatus, therc is no neceffity for having the
retort tubulated, for the neck of the retort
being ground into the ftopper B, is as eafily
introduced into that while fitted into the firft
receiver, as the ftopper would be into the
fupcrior opening in the retort. This joint is
more likely alfo to be clofe, as the neck of
the rctort is cxpanled when heat is applied,
rather fooner than the orifice into which it is
inferted, bécaufe it is to the rctort that the
heat is more 1mmcd1atcly applied ; whereas in
the tubulated retort, the reverfe of this takes
place, the opening being.in the retort itfelf,
and the ftopper being foreign, and heated only
through the medium of the retort. The neck
of the retort is ground into the piece B, and
not into the receiver C, becaufe the retorts
being much morc frequently broken, the neck
of this recciver. would, foon be worn out by
the grinding.; befides in this way, when the
retort is broken, the receiver being large, is
not fo conveniently ground as the piece B, and
+it is alfo in this way conftantly preferved clean,
and never dirtied by tle fand or other. fub-
ftances ufed in grinding. In the receiver D,
there is the tube I-'I,‘ which being open at both

ends,
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ends, but having its lower extremity ithmerfed
in the water, allows a paffage for the.atmo-
fpheric air downwards, when the vapour is-
fuddenly condenfed by the diminution of heat ;
but prevents the efcape of the vapour upwards:
for when the vapour preffes on the furface of
the fluid in D with an increafed force, a
column of the fluid there, is raifed in the
tube which is fomewhat more than equal in
height to the perpendicular altitude of the
immerfed parts of all thc other tubes taken
together. ) *

This tube, which has been called a tube of
fafety, is an ufeful addition to the apparatus,
and is faid to be the 'invention of a Mr. Welter.
In Mr. Lavoifier's apparatus there is one to
each of the bottles, but this does not appear
to me to be neccflary, as the abforption is
never rapid except in the retort, and the firft, or
at moft, the two firft receivers; énd in the ap-
paratus here reprefented, there is no crooked
tube between the firft .and fecond recciver,
which might convey the liquor of the fecond
into the firft recciver. When only one tube
is employed, the quantity of fluid at firft put
into D fhould be but ¥mall, as a part of that
from E may poffibly pafs over into D. '

This
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“This apparatus has many advantages over
any that I have feen. Its joints are ground
inftead of being luted, and I always find that’
the purity of the produ is injured by lute,
either during the operation; or when the. pro-
du€t is removed: as all the joints are con-..
centric, they are cafily ground ; the joints are
very ftrong : many of the joints cover others,
fo:that fome of them may be bad without
much injury to the apparatus; any of the
joints of the tubes I, K, I, for inftance, may
be bad, with very little inconvenience, as any
perfon may be convinced by leaving any of
the tubes a little loofe. When a moderate
degree of heat only is required, we have no
occafion for a furnace, a lamp anfwering the .
purpofe of one completely, and indecd having
feveral advantages over it.

For firft, we have the heat more immediatt;ly
in our power, as we can faife, or lower, or
rcmove it altogether, by mercly changing the
elevation of the lamp, and we have an eafy
rule for this managemcnt of the heat, in the
velocity with which the air bubbles pafs through
the fluid in the different receivers, and in the
height of the Hluid. in the tube H. It may
not be improper to remark that when the heat
is fuddenly removed, if the diameter of the
- ' tube
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tube H be fmall, it ‘will be proper to blow a
little air through it, left the water fhould get
into the receiver I from E. -
* Secondly, it enables us to eftimate the
weight of the prodyéts at any time during an
-.operation : the weight of the retort and ingre-
~ dients having been previoufly noted, we can
at any time during the procefs that we judge
proper, remove the rctort, ﬁoppmg the hole
from which it was withdrawn with the fmall
ftopper a, weigh it, and return it, (this nced
not take up more than half a minute) and in
the differcnce of the weights, we have the
weight of the produét.

- In every cafe where the lamp is fuddcnly
withdrawn while the rctort is hot, and always
wheti an operation is finifhed, it will be proper
to furround the rctort with a quantity of dry
tow, flannel, or any other rare {ibftance which
tranfmits heat very flowly, that it may not be
cracked by the fudden change of tempcrature :
another circumftance which fhould be attended
to, in order to prevent the breaking of the
retort, is, that its neck fhould be placed with
fuch a degreé of inclination, as to allow the -
drops formed in it by the condenfed ftream,
to run freely into the receiver; as if they

fhould fall bdck,  when the refiduum in the
’ retort
2
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rctort is growing dry, they will certainly crack
the hot glafs. ¥ In the apparatus which the
annexed plate reprefents, this end is accom-
plifhed by inclining the fupport of the whole
apparatus as there reprefented ; but it may be
done in a way which I have adopted fince that
drawing was made, and which feems preferable
in fome refpeéts, ‘particularly in this, that it
admits of the fupport being horizontal, which
enables us to put more water into the receivers.
The retort is made to incline by the hole in
the piece B, which reccives its neck paffing
obliquely through it, {fo as to make the end
of the retort within the receiver to dip con-
fiderably, while its own external part ground
into the receiver C, is in a horizontal pofition:
it is perhaps needlefs to add, that by varying
the .fhape of the receivers, their cifeét may
in fome meafure be varied ; thus by making
them of an clliptical fhape inftead of globular,
if the fhort axis of the ellipfes be placed
horizontally, we may proportionally increafc
the preflure of the uncondenfed vapour on
the furface of the fluid they contain, wherecas,
if the long one be placed in that dircétion, .
we may increafe the furface of the fluid ex-
pofed to its aftion. It feems alfo unncceflary
to obferve, that if the ufe of a furnace be

’ | preferred
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preferred to that of the lamp, all the ‘other
advantages of the apparatus retain the fame ;
and if the retort be of a large fize, that a
furnace muft neceflarily bc employed, as the
neck of the retort might not be able to fupport
the weight of the matter it contained.

VOCABULARY.
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A
A CETITES, falts formed by the union of the

acetous acid, or diftilled vinegar, with different
bafes.
Acctite of Alum, acetated clay.
— Ammoniacal, Mindererus’s fpirit.
w— of Copper, cryitals of venus, or diftilled verdegris.
— of Lead, fugar of lead.
— of Lime, acctous fzalt of lime.
Acid Acetous, diftilled vinegar.
— Curbonic, fixed air, acrial acid, mephitic acid.
— Citric, lemon juice.
— Gallic, gallic acid, aftringent principle.
— Muriatic, marine acid, {pirit of falt.
~— — oxygrnated, dephlogificated marine acid.
~— Nitric, dephlogilticated nitrous acid, white nitrous
acid.
— Nitrous, phlogifticated nitrous acid, fmoking fpirit
of nitre.
~— Nitro-muriatic, aqua regia.
— Oxalic, acid of fugar, of forrel, faccharine acid.
— Phofpharic, acid ot phofphorus.
— Pruffic, colouring matter of pruffian blue.
~ Sulphureous, volatile {ulphureous acid, volatile ¥i-
triolic acid, phlogifticated vitriolic acid.
— Sulphuric, vitriolic acid, oil of vitriol.
— Tartareous, acid of tartar.
Alcobol, fpirit of wing.
Bb Alnine,
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Alumine, carth of alum, pure argillaceous earth, pure
clay.

Ammoniac, cauftic volatile alkali, volatile fpirit of fal
ammoniac.

B
Barytes, bafis of heavy fpar.

C

Caloric, matter of heat.

Carbone, pure charcoal.

Earbonats, falts formed by the union of the carbonic

- "acid with different bafes.

Carbonat of Alumine, aérated argil.

—~ of Ainmmontac, concrete volatile alkali, mild volatile
alkali.

— ¢f Lime, chalk, aérated calcarcous earth.

— of Magnefia, magnefia alba of the thops, aérated
magneha, muriatic earth.

— of Pat-afh, falt of tartar, mild vegetable fixed al-
kali, falt of wormwood, aérated vegetable fixed
alkali, falt of tartar, mephitic tartar.

— of Soda, natrum or natron, marine or mineral
alka}i, cryftals of foda, aérated foda, mild mincral
alkali.

E

Lther Sulphuric, vitriolic ether.

G

Gas, gas, elaftic fluid, aériform fluid.

— Azotic, phlogifticated air, phlogifticated gas.

e— Carbonic Acid, fixed air of Y)r. %lack, mephitic gas.

— Hydrogen, inflammable air, inflammable gas.

— Muriatic Acid, marine acid air or gas of Dr.
Prieftley.

~— Oxygen, vital air, pure air, dephlogifticated air of
Dr. Prieftley. .

Mouriats,
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M

Muriats, falts formed by the union of the muriatic
acid with different bafes.

Muriat of Alumine, marine alum, muriated clay.

"~ of Ammoniac, {al ammoniac.

— of Mercury corrofive, corrofive fublimate.

— }l" Pot-afb, Sylvius’s febrifuge falt, regenerated fea-
alt. )

= of Soda, fea-falt, common falt.

N

Nitrats, falts formed by the union of the nitric acid
with different bafes.

Nitrat of Alumine, nitrous alum, argillaceous nitre.

— of Ammoniac, nitrous fal ammoniac, ammoniacal
nitre.

O

Oxalats, {alts formed by the combination of the oxalic
acid with different bafes.

Ocxalat Acidulous of Pot-ufh, common falt of forrel.

Owxyd, calx.

— of Iron, ysllow, ochre.

Oxyds of Lead, calces of lead. .

Oxyd of Lead, white, by the Acetous Acid, white lead.

—~— of Lead, femi vitreous, litharge.

Oxygen, bafis of vital air, aciditying principle.

P

Pot-afb, cauftic vegetable fixed alkali. )

Pruffats, falts formed by the union of the pruffic acid,
or colouring matter of pruflian blue, with different
bafes. '

Pruffiat of Pot-afb, faturated ferruginous, pruflian al-
kali.

Bbe Soda,
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S

Sodu, cauftic foda, marine alkali, mineral alkali.

Sulphats, falts formed by the combination of the ful-
phuric acid with different bafes.

Sulphat of Alumine, alum, vitriolated clay. -

—of Cspper, roman vitriol, blue ftone, vitriolated
copper.

‘= of Iron, green copperas, falt of fteel.

— of Lead, vitriol of lead.

— of Lime, vitriolated lime, felenite, gypfum, plafter
of Paris.

— of Magnefia, vitriolated magnefia, epfom falt.

— of Pot-afb, vitriolated vegetable alkali, vitriolated
tartar, vitriol of pot-afh.

Sulphurets Alkaline, alkaline livers of fulphur, alkaline
hepars.

Sulphuret of Antimony, crude antimony.

— of Pot-afb, liver of fulphur, having for bafis the
vegetable alkali, i

T

Tartrites, falts formed by the combination of the tar-
tarcous acid with different bafes.

Tartrite Acidulous of Pot-ufb, tartar, cream of tartary
cryftals of tartar.

= of Pot-afb, foluble tartar.

INDEX:
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The letter B refers 1o the Second Volume.

*.* When Bis placed before the firft number referring to
a page in any article, it is to bc underftood that the fecond
volume is referred to through the whole of that article.

A

CACIA flowers,
B 288.

Acetite of copper, 209,
e71--ulcindycingblack,
273--fulphat of copper
and pot-ath may be fub-
ftituted for it, 274.

-— of lead, 30, 275--pre-
paration of, 277.

Acid obtained from wood
by diftillation, 24.1.

Acid accto-citric, B 244,
288.

~— acctous, 243.

— muriatic, mode of pre-

aring, 2£22--with vo-

latile alkali, forms fal.

ammoniac, 226 --with
mercury, corrofive {ub-
limate, 226,

Acid muriatic dephlogifti-
cated, 7.

— —- oxygenated, its ef-
fe&s on lilk, 71--differ-
ence from common ma-
rinc acid, owing to the
quantity of oxygen it
contains, 227--mode of
preparing, 228--appara-
tus for, by the tranflator.
Vide plate and defcrip-
tion--1ts compound with
pot-ath, 231.

— nitric, its cffeés on
wood according to Mr.
Brunwifer, 6;--renders
whitefilk yellow accord-
ing to the obfervations
of de la Folic, 67--of

- Mr. Gmelin, 67--the
Bby more
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moredephlogifticated the
greater the effe®, 69--
this yellow notfromiron,
7o--whenftrong, the filk
1s diffolved with the ex-
trication of azot, 70--
mode of preparing,216--
tranflator’sapparatus for.
Vide plate--theory of its
formation, 21q.

Acic} nitro-muriatic, mode
of preparing, 232 --to
malfe ?olutions gf tin,
233.

— oxalic, 243.

— pruflic, B 103.

— {ulphuric, 208--mode
of preparing, 20g--its
qualities, 211--concen-
trated, employed to dif-
folve indigo, 212, 293.

— fulphureous, fome ecf-
feéls of, 72, 293.

Acids, what, 208.

Alder, 308.

A&za fpicata, B 2.

Alkali, pruffiat of, 11.

Alkalis fixed, 279.

= — mineral, l?ow pre-
pared, 286--how puri-
fied, 286.

— — vegetable, ¢79—
cauftic, 280--its proper-
ties, 28e--mode of pu-
rification, 281--how pre-
ared, 283--when puri-

ed, may be fubftituted
for falt of tartar or cen-

. dres graveleés, 28;5.

Alum, what, 245 -- how

I NDE X.

prepared, 246 -~ theory
of, 247--commonly con-
tains iron, 250 <- Mr.
Chaptal’s mode of pre-
paringit, 251--isdecom-
pofed by alkalis, carbo-
nats &8f lime, and mag-
nefia, 253 --afflumes a
cubical form by the ad-
mixture of lime and cau-
ftic alkalis, 254--its ufe
in theformation of lakes,
255--neutralized, B 25.
Alumine, 29--dccompofed
by wool, g4 --attralts
animal fubftances, 36--
colouring parts of vege-
tables, 96 --diffolves in
cauftic alkalis, 255.
Amaranth, B.
Anarcardium, B 1.
Animal fubftances, abound
morc in azot than vege-
tables, 121--deftroys the
caufticity ofalkalis,122-.
a&ion of acids on, 122.
Annotta, B 271 -- watery
decodtion, B 272--how
affeQed by acids, alkalis,
&c. 272 --feldom ufed
for wool, 273--procefs
for filk, 273--for cotton,

277 o
Anthemis tin¢toria, B 277.
Aqua fortis, 215.

— — of foap-boilers, 289.

— regia, 232.
Archﬁ, B 217--method of
preparing it at Florence,
Bt
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B 216--method of dif-
covering whether a li-
chen will yield archil or
not, 219--gives out its
colour to water, volatile
alkali,andalcohol, 22¢--
method of dyeing with,
221 -- employed princi-
pally for decpening co-
lours and giving them a
bloom, 222--its durabi-
lity increafed by folution
of tin, 224.

Arfenic, 296--oxyd of, 297
combincs with fixed al-
kali, 29

Aftringent principle, folu-
ble in fixed and volatile
oils and ether, 79--ex-
periments of Scheele on,
83--of the author, 87--
different from the gallic
acid, go--not the fame
in all vegetables, g1--
precipitatesiron from all
acidsexcept thofe of phof-
phorus and arfenic, g5--
abundance of charcoal
the eflential chara&erif-
tic of, 107--recapitula-
tion of theory of, 112.

Aftringents, what, 74—
precipitateiron,mercury,
copper, zinc, cobalt, {il-
ver, and gold, 77--pre-
cipitate of iron isof afine
deep blue, 78--aflion of
alkalis and acids on this

recipitate, 78--experi-
:;mntg of "Meflrs. PLa-
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" voifier, Vandermonde,
Fourcroy, and the au-
thor on, 101--effets on
iron, B g--ufe in dyeing
black, 28.

Azure, 136.

B

Barilla, 287.

Baftard faffron, B 224.

Berberry, B 287.

Betula alba, B 29g.

Billon, B 112.

Birch tree, B 299.

Bixa orellana, 271.

Black catk, B co.

Black, produced naturally
by fome vcsetable juices,
B 1--by aftringents and
iron, g--particles thus
formed, blue, 3--thisren-
deredblack by the air,4--
woollencloth dyed black
according to Mr. Hel-
lot’s procefs, 4--without
a blue ground, 6--ufe of
logwood in dyeing, 7
dyed with uva urfi, 8--
for dyeing filk, 9--heavy
and light blacks, what,
10--galling for, 11, 15--
black vat compofition of,
12--common metho;_i of
dyeing filk, 13--rinfing,
fgftenging, 143-- Gcnoga
method, 16--in this the
quantity of fulphat of
iron too {mall, 17--Mf,
Angles’s method, 18-~
Bby linen
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linen and ceotton difh-
cultly dyed black, 2o--
method followed at Rou-
en, 21--at Manchcfter,
23 --according to Mr.
Guhliche,24--according
to Mr. Beunie, 2-,--hx:~.
proce {s for high and low
priced goodc 20, 27--
author’s remarks on the
diffcrent procelles, 28--
ufe of galls in dycing
wool, 28--of {umach,
go--a blue ground ne-
cciTary to dyve black, a1
procefs for ik, g2--filk
has litde 'lttmﬂmn for
the black particles, gg--
the iron thould be more
oxydated than for wool,

97-
Blue printing,
—_— pruﬂmn, 1o°--means of

I NDEX,

blue, 89g--fine, go--for
dyeing raw filk, go--for
dyeing linen and eotton,
go--method employced at
Rouen, ge--Mr. Haufl-
man’s, g4 -- Scheffer’s,
96--Mr. Oberkampf’s,

dycing with, 102 -- by
Macquer, 104--by Abbé
Menon, 104 -- another,
106 — this colour not
changed by the air or
acids, 108.

— faxon, 67, 98--Berg-

man’s expcnments on,
98--on wool, gg--filk,
threcad, and cotton, 100,

36--experiment to prove  Bois jaune, B 268.

this, g7--mixture with Brafil-juice, B 24¢.

other colours, 346. Brafil-wood, 25,116, 248--
Bleaching, theory of, j0. gives out the whole of
Blue, method of dyeing by its colouring matter to

indigo, B 77--may be
dycd withpaftelor woad,
7 g«mode ofpreparingthe
bluecvats with paficl, 78--
ground of thefe, what,
79--flower of, what,8o--
repelled var, '80--means
of recovering it, 81--
method of dyeing cloth
and wool in the blue vat,
85--indigo vat, 86--me-
thod of dyeing filk, 87--
cannot be madc of a

boiling water, 238--cf-
felts of acids, alum, &c.
on its decotion, 240--
mecthod of dycing wool
wnh, 243--Mr. Poer-
ner’s procefs, 243--Mr.
Guhliche’s, 244 — to
dye filk with, 245--to
dye cotton with, 250--
the altringent principle
feems to render the co-
lour more permanent,
252.

+ very deep colour by in- Brevet, what, B 88.
digo alone, 89 --royal Brownings, B 346.
Bucket,
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Bucket, how much, B
147.

.C

Caloric, 4.

Caldrons, 158.

Cefalpinia, B 238.

Camomile, B 27y.

Campeachy wood Besy.

Carbone, 6.

Carbonat of foda, 288.

Carthamus, 15 -- contains
both yellow and red co-
louring matter, Beoog--
aétion of alcohol on nt
226 — preparation for
dyeing, 2e7--fecds good
food tor fowls, 2eg--its
colouring part dillolved
by ails to render it
fitfocdycing, 2g3o--mode
of dycing with it, wool,
filk, ¢32 — baths of,
thould be ufed as quickly
as poflible, 234 — at-
tempts to d)(. cotton
with, 24b.

Carmine, B 180.

Cathew nut, B 1.

Cendre de varech, 288.

Cendres gravelées, 283.

Clay common, what, 251.

Cochineal, B 169 — at-

~ tempts to introduce into

St. Domingo, 171 —
marks of its goodnefy,
172--cffeéls of acids, al-
kalls, &c. on, 174—
Proportion of colouring

matter in, determined
by oxygenated muriatic
acid, 177 -- dittinction
betwecn and madder,
180--ufe in dycing linen
and cotton, 26..

Coccus ilicis, B 2045.
Coccus polonicus B o1a.
Colour, phyhcal theory of,

1~--Deleval’s, o -- Ncw—
ton’s 2--cffeéls of water,
acids, alkalis, foap, upon,
g5--ol oxygenated mu-
riatic acid and air, 46--
feem to produce a kind
of combuftion, ;o--cf-
fects of light on, 53--
Mr. Senncbicer’s experi-
ments on, 54--the au-
thor’s, 55 -- Beccarias,
50--obfervation of Du-
fay relpelting, 58 —
means of judging of the
goudnefs of, 178--expe-
riments of Dutay on this
fubjedt, 179--by proofs,
132-—by the oxygenated
marincacid, 186--which
cuts, B 101, 185--fawn,
B 290 -- produced by
many vegetables, 299--
principally by walnut-
peels, 290--thcory of its
produttion, go1--com-
parifon of this with yel.
low, goo.

.— butl, 191.

— canary-bird, 264.
— capuchin, 191.
— cherry, 192, 234.

Colour
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Calpur coffee, 192.

— dun, 192.

— fawn, B 29o.

— gold, 264.

— jonquille, 191, 264.

— lemon, 267.

— nut,

— olive, 329.

~— orange, 191, 234.

-— pomegranate, 191.

= Poppy, 234-

— rofe, 192, 234.

— f{nuff,

Colouring particles, cover
only a part of the ftuff,
14--divided into extrac-
tive and refinous, 15--
poflefs chemical proper-
ties, 22--precipitate ox-
yds and alumine, 22--
have different attrallions
for wool, filk, and cot-
ton, 22--Dufay’s expe-
riments on this {ubje&,
2 3--their attra&ions for
menftrua, 23--for mor-
dants, air, andlight,2 4--
modifications of confi-
dered, 24--by acids, 26--
by theftuff, 27--attralted
by alumine, g7--lefs af-
fected by the air when
combined than uncom-
bined, 63 -- experiment
with cochineal to prove
this, 63.

— f{ubftances, means of
afcertaining their good-
nefs, 188.

Colours mixed, B goo0.
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Colours blue and yellow,
B g08.

~— — and red, B g24.

~— red and yellow, g41.

Colours fimple, 11.

~ compound and differ-
ence between, B goo.

— compound, go6.

Compofition, 233 -- Mr.
Vogler’s mode of prepa-
ring it, Hellot’s, 234--
Mr. Poerner’s and Mr.
Guhliches, 235--the au-
thor’s, 236--theory of
its a&tionon colours, 237
moft advantageous mor-
dant ufed in dyeing, 238
fubje® to turn, how
avoided, 238, B 102,
188, 201--of Mr. Giros
de Gentilly, defcription
of, B g31--theory of,
339- ,

Copperas green, 6--Vide
ulphat of iron.

— white, 6--Vide {ulphat
of zinc.

Cotton, 145 -- differences
in, 146--fcouringof, 147
aluming of 147--galling
of, 148--dyeing black,
B 22.

Cow-weed, 287, 308.°

Crimfon, B 1g5--for dye-
ing at once, 196 --for
faddening, 197--in half’
grain, 197--to dye filk,
198--proofs for, 200 --
compofition for, 2c1--
Scheffer’s  procefs  for

dyeing,
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dyeing, 2e2 -- anthor’s
experiments on the fub-
ject; 203.
Crimfon falfe, 245.
Curcuma longa, B 279.

D

Deboulli, 104, 182 --in-
ftru&tionrefpe&ing, 194.
Dip, what, 1%2. & 194
Dycing,vide introdu&tion--
art of, what, 15--theo-
ries to explain the co-
lours produced in, 16--
that of Mr.Pocrner,16--
of Hecilot, 17--of Mac-
quer, 18--of Dufay, 19--
of Bergman, 2 1--carried
on moft advantageoufly
in large manufattorics,
156, 1060.
Pyc-houlc,
of, 158.
Dyers.broom, B 278.

F

confltru&ion

Felt, curious obfervations
on, by Mr. Monge, 127.
Felting, operation of, 129.
Fenugreek, B 279.
Fermanbucca, B 238.
Field-broom grafs, B 3o8.
Flax,. 149 -- watcring of,
' 150--cxperimentson, by
Mr. Rolier,
Mr. Prozet, 152--by the
rince of St. Scver, 153
gy Mr. Brile, 155 —

151— by
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when to be dyed, thould

be alumed and galled

like cotton, 156.
French berries, B 282.
Irench marygold, B 283.

-Fuel, 163--comparifon of

the different kinds of,

175.

Fulling, 13e.

Furnaces, Dr. Black’s con-
ftru&tion of, 171.

Furze, B 287.

Fuftic, B 208--effe&s of
acids, alum, &c. on its
decoltion, B 269--me-
thod of empioying 1it,
270.

G

Galls, infufion of, B 26.

Galling, 103.

Gall-nut, what, 75--almoft
totally foluble 1n water,
76--ncarly fo in alcohol, -
76--produéts by diftilla-
tion, 78 --infufion of,
reddens blue paper, 79--
effeéts of alkalis, acids,
and livers of fulphur on,
79--at on iron hlings in
the cold, 8o--this mix-
ture produces inflamma-
ble air, 8o.

— white, contains no gal-
lic acid, gr.

Genipa americana, B ¢,

Golden rod, B 28;5.

Graine d’Avignon, B 282.

Gray colours, produced in

two
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two way$ on wools, B
38, 39--bath for, thould
not boil, 40--on filks, 41
on linens and cottons,
42.

Green, B 328 -- produced
by the admixture of blue
and yellow, gcg--may
be begiin with cither co-
lour,a09--on filks,g11--
ufe of fuflic in, 314--
Mr. Poerner’s procefs
for dycing. g315--accord-
ing to Mr. Guhliche,
316--011 linens and cot-
ton, g20--with pruffian
blue, g21.

— englith, to make, 319.

— parrot, 509.

— [axon, 412.

— fea, 108--dutch mode
of preparing, 109.

Ground, to give a colaur,

~ 162,

Ground of the blue vat,
B 7).
Gucfdre, B 77.
Gucfdron, B 77.

H

Heat, theory of, 164.-Dr.
Crawford’s note to, 168--
application of the theory
of, to the frrufture of
furnaces, 170.

Hazmuatoxylum  campea-
chianum, B 254.

Hydrogen, 6.

1 N b E X,

1

Indigo, B 10, 15--neither
foluble in water nor al-
cohol, 15--digeflted with,
B 48--lcaves a very large
quantity of charcoal 1n
diftillation, 109--means
of afcertaining the good-
nels of, 189--by what
piant produced B 44--
method of preparing it,
44--differences in, 47--
flower, coppery, 47--is
partly foluble in water,
47--this a mode of pu-
nfying it, 48--effelts of
alcohol on, 48--of ether,
49--foluble In concen-
trazed fulphuric acid, 49
not 1n dilute, 4g9--preci-
pitated, what, jo--cffeéls
of nitric acid on, 50--
asobferved by Mr.Haufl-
man, s1--eflets of the
marine, and other acids
on, s2--mode ¢! deter-
mining the goodnels of
by oxygenated muriatic
acid, g3--effcéls of al-
kali on.54--0f fire, 54--
colour of, not owing to
iron, 55--analyfis of, by
Bergman, 55--contains
more coaly mattes than,
any other vegetable fub-
ftance, 57--this the rea-
fon of the durability of

its colour, 59--theory of
the
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the a&ion of alkalis,
lime, and livers of arfe-
nic opn, 6o--phlogittic,
62--antiphlogiftic, 63--
cffetsof crudeantimony
on, 67 -- fome experi-
ments on, with cauftic
alkali and iron filings,
&c. by Mr. Hauflman,
68 -- may be extraéted
from paftel, 72--vat how
preparcd, 86.
Indigo burnt, what, B ;9.
Ink, bow formed, 76—
experiments on, 89,9-~
acquires a deeper biudk
by expofure to the air,
Inflamunable fubltance, .
Intermcdes, q.

Iron, folution cf, for dve-
ing black, B 24, 26.
— folution of, in acetous

acid, 20 1--1n nitric acid,
261 --1n arine acid,
262. .
~ quantity of, contained
in oak, 1o.
Ifatis, B 0qg.

K
Kermes, B 205-edefcrip-
tion of the gathering of,
by Mr. Chaptal, 207--
» to'dye worfted with, 209.
L

Lac, B 213--different kinds
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of, B 214--beft kind for
dycing, 215--employed
for dyeing red morocco,
216.

Lilac, B g24.

Lizari, B 115.

Logwood, B 254--juice of,
255--cffe&ts of acids, al-
cohol, &c. on, B g55--
produces a -blue colour
by mixing verdegris with
the bath, B 257--prin-
cipal confumption 1s for
Llacks, B 257--to dyc
i1k with, B ey,

Lucern, B 284.

M

Madder, B 110 --different
kinds of, 111--prepara-
tion of, 112--Mr.d' Am-
bourney’s  experiments
on dyeing with the freth
root, 114--its colouring
matter foluble in alco-
hol, 115--effe@ of oxy-
gznated muriatic acidon,
110--experimentsof Mr.
Watt on, 116--prozefs
for dycing wool v ith,
121--with the addition
of folution of tin, 10 -
procefs for dycivg filk
with, according to de la
Folie, 12 5--according to
Mr. Guhliche, 126 —
procefs for dyeing linen
and cotton with, 127--
Mr. Vogler’s experi-

ments
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ments on, 127 -- with
alum, common falt, &c.
129--with arfenic, 130--
with pot-ath, glue, &c.
131--with galls, 132--
with folution of nitrat
of lead, 133--with fo-
lution of cobalt in aqua
regia, 134--with nitrat
andmuriat of iron, 134--
his method of preparing
the madder bath, 135--
procefs employed at
Roucn for dyeing red
with, 138 -- objettions
to them, 141--defcripti-
on of thofe employed at
Manchefter, 142.

Martial Ethiops, ge.

Medicago fativa, B 284.

Mordant, what, 28--modes
of employing 29--that
for lincns, 2g--theory of
their altion, 3o--folu-
tion of iron employed
as, gz--ingredients of,
form new combinations,
g3--neutral falts, parti-
cularly nitre and com-
mon falt act as, 41—
calcareous faltsalfo, pro-
bably by the lime they
contain, 41--effeéts of
exficcation on, 43--ve-
getable and animal fub-
ftances fometimes aét as,
44--folution of bifmuth
employed as, 239--alu-
mine diffolved in alkali
as, 255.

I N D E XJ

N

Natron, 286.
Nettle, B 287.

o

Orpiment, 208.

Oxyds metallic, their ufe
in making glafs, 8 —
attra&t colouring fub-
ftances, 38--quit acids
to unite with animal
fubftances, g8 -- attrall
vegetable fubftances
more weakly, 39.

Oxyd of arfenic, 297.

— of copper, 264.

— of iron, precipitated
black by any fubftance
which will take up a
certain quantity of its
oxygen, Q2.

—_ oty%nangganefc, 8.

Oxygen, what, 3--cffels
on colours, .46--on me-
tallic oxyds, 6a.

P .

Paftel, B 69 -- cultivation
and preparation of, 70-~
yields indigo, 72.

Peat, 177.

Pitcoal, 177.

Pot-afh, 279.

Proofs, 104, 182--inftruc-
tion refpe&ing, 194-

Prune de Monfieur, 256,

258--B 334.

€T,

Purple,



I NDE X.

Purple, B 324.
Purple trefoil, 284.
Pyrites, 258.

Q
Quercitro®, B 286.

R

Radicula, 29¢2.

Red, procefs for dyeing
with madder, B 121 --
common madder, and
Adrianople, 127 — for
dyeing cotton at Rouen,

138.
— Adrianople, 143--how
diflinguifhed, 144--de-

feription of the procefs
for, ufed at Vaudreuil,
by Mr. Clerc, 146 —
Mr. Gren’s experiments
on the fubjc£, 157 --
thofe of the author, with
his obfcrvations, 159--
mecthod of dyeing prac-
tifed by the Armenians
in Altracan, 163 --the
colouring matter of, fo-
luble in oil, 164--quality
of the madder influences
the colour of, 165--the
cotton fpun by machines
es this colour beft,
*166--proof by the oxy-

genated marine acid,

167.
Reed, B g08.
Replenith a vat, B g3.
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Rhus coriaria, B 296.

— cotinus, 271.

Rhamnus infe&orius, B
282,

Rinfe, 162.

Rouge, B 231..

Rocou, 271.

Rofe a colour, 162.

Rubia, B 110.

S

Saffron baftard, B 225.

Saffranon, B 228.

Salix pentandra, B 282.

Salt,of forrel, 243.

— of tartar, 282.

Salicor, 287.

Sandal, B gog.

Saunders, B gog--different
kinds of, gog3.

Saw-wort, B 278.

Scarlet, B 181--method of
dyeing, 182--boiling for,
182--reddening for, 183
may be brightencd by
common falt, 189 --in
half gram, 197, 212 -~
in grain, 211.

Scray, 161.

Serratula tin&toria, B 278.

Shakers, 159.

Silk, 133 -- fcouring of,
. 134--by foap, 135--by
water alone, 137--expe-
riments on the fubftance
feparated from it by the
water, 139--method of
-whitening, without de-
ftroying the gumby Mr.

Baumé,
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Baumé, 142 -- prepara-
tion of by alum, 143--
has little attra&tion for
black particles, B 33.

Skein fticks, 161.

Siippe, B 13.

Soap, 2qo--carbonic acid
decompofcs it, 291 —

chief ufe in dycing,
is for whitening filk,
292.

Soda, 286.

Solidago canadenfis, B
285.

Solution of bifmuth, rc-
commended as a mor-
dant, 2£39.

Soot, B goj.

Sorbus aucupatoria, B2g1.

Sour water, go1--B 20g9.

Spirit of nitre, 215.

— of falt, 222.

— of vitriol, 212.

Sugar of lcad, vide acetite
of lcad.

Sulphur, 2ge2.

Sulphuration, 295.

Sulphat of iron, 257--pre-
paration of, 208--h()w
freed from copper and
alum, 259, 260 — be-
comes ycllow by expo-
fure to the air, 2060--
of what ufe in dycing,
261,

o of copper, 263--mode
of preparation, 263 —

- injures cloths more than
fulphat of iron, 265 --
this, with pot-ath may

D E X.

be {ubftituted for verde-
gris, 2

Sulphat of zinc, 266;-com-
monly containsiron, 267
ufe in dycing, 267.

Sumach, B 296 --infufion
of, 297--bears the near-
cft refemblance to galls,
208.

— Venus’s, 281.

Secretage, 131.

Ilﬁ

Tagetes patula, B 285.

Tanning, 106.

Tartar, crcam of tartar fo
calledin this work,241--
mode of purification at
Montpcllier and Venice,
241.

Terra merita, B 279.

Toxicodendron, B 2.

Trigonella  fanugrecum,
B 279.

Trovghs, 159.

Turmeric, B 279.

Vv

Vat, fleeping, for indigo,
B 45.

— beating, for indigo, 45.

— fettling, for lndxgo, 46.

Verdegris, vide acetitg of

coppcr.
— cryltallized, 271.
Violet colour, gaj.
~— wood, B g35--mordant

for, 341.
’ Vitriol
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Vitriol blue, vide fulphat
of copper.

—_ green, vide fulphat of
iron.

— white, vide fulphat of
zinc.

w

Walnut-pecls, B 2go--de-
coction of, 29 1--mcthod
of dyeing with, 294.

Water, 299 — impurities
of, goo--modec of puri-
fying, go1.

— four, go1--B 209.

Weld, B 259--preparation
of, 260 -- cﬂP &s of al-
kalls. acids, &c. on, 260
of dyeing wool with,

" 261--of dyeing filk with,
263--to dye cotton with,
266--of printed cotton,
267.

Whelk, videintrodu&ion,
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naturally yellowifh, be-
comes purple by attract-
ing oxygen, 61.

White, lead, 276.

Willow, B 282.

Wild - chervil,
308.

Winch, 159.

Wool, 132 --its natural
greafe or yolk the beft
prefervative againft
moths, 125 --mode of
fcouring, 125 -- boiling
for, previous to dyeing,
127. .

Wringing pin, 161.
Y

B 287,

Yellow, B 239, 278.
Yellow wood, B 268.

Z
Zinc, fulphat of, 266.

F I N I .

E R R AT A

Page 85, line 11, for larger, read longer.

—— 231, — g, for aucupatorius, read. aucupatoria.

—— 363y —— & Jor are, read is,















