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Sax. deagan, to color.
Often written die. fo
tinge ; color; stain.

His looke was sterne, and seomed still to threat
Cruell revenge, which he in hart did hyde,

And on his shield Sansloy in blcod lines was dyde.
Spenser. Fuerie Queenc.
It will Lelp me nothing

To plead mine innocence ; for that die is on me,

“Which makes my whit’st parc black.

Shakspeare. Henry VIII.

We have dainty works of feathers of wonderful
lustre, excellent dies, and many.

Bacon’s New Atlantis.
So much of death her thoughts
Had entertained, as died her cheeks with pale.
Milton.

He (an obstinate man) will rather suffer self-mar-
tyrdom than part with the least scruple of his free-
%mld; for it is impossible to dye his dark ignorance
nto a lighter color. Butler.

DYE, v. a. & n. 5.
Dryee, 2. s.
Dyr'1ve.

A translator dyes an author, like an old stuff into a
new colour, but can never give it the lustre of the
first tincture 5 assilks that are twice dyed lose their
gl‘:sses, and never receive a fair color. Id.

The fleece, that has been by the dier stained,
“'ever again its native whiteness gained. Waller.
. All white, a virgin saint she sought the skies ;

‘ “Ymarriage, though it sullies not, it dies. Doryden.
Darkness we see emerges into light,
And shining suns descend to sable night :
Bven heaven itself receives another die,
When wearicd animals in slumbers lie
Of midnight ease ; another, when the grey
Of morn preludes the splendour of the day.
14,
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There were'some of very low rank and professi
who acquired great estates: cobblers, diers, :
makers gave publick shows to the people.
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It is surprizing to. sec the i
stamped upon the ec
die of the passions, and appear in 2l the colours
thought. Collicr of the Aspe

Flowers fresh in hue, and many in their class,
Implore the pausing step, and with their dyes
Dance in the soft breeze in a fairy mnass.

PART 1.
THE THEORY GF DYHING.

1. Dyeing is-a chemical art which has for its
object the extracting of the coloring particles
from such substances as afford them, and trans-
ferring them to ceriain stuffs of wool, silk, cotton,
or linen. No art has profited so much from the
improvements of modern chemistry as the art of
dyeing has ; and it cannot be, nor ought it to be
forgotten, that while we owe much to the disco-
veries of our own countrymen, and the applica-
tion of those discoveries to the useful arts, the
art of dyeing is hichly indebted to the national
operations of the French chemists.

2. The origin of this art seems to be of high
antiquity ; a circumstance which renders it im-
possible to say to whom or to what it is to be
attributed : conjecture, therefore, is all we can
pretend to. As most of the materials from which
coloring matter is derived are, of themselves,
either of dark and disagreeable ‘colors, or else
destitute of any particular color, it 'is probable
that, even in the very earliest ages, the love of
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ornamgnt, which is natural to mankind, and
which is founded on the love of distinction, one
of the most active principles of the human mind,
would induce them to stain their vestments with
various coloring ingredients, especially with
vegetable juices. But the means of imparting
permanent dyes to cloth, and affixing to its fibres
such coloring materials, as could not easily be
washed out by water, or be obliterated or greatly
changed by the action of air, or of certain saline
substances, to which they are liable to be exposed,
and which are necessary to render them clean
when soiled, was an art which required the know-
ledge of principles not within the reach of untu-
tored men, and only to be obtained by gradual
investigation, and by the lapse of a considerable
portion of time.

3. According to Pliny, the Egyptians had dis-
covered a mode of dyeing, somewhat resem-
bling that which we use for coloring printed
linens: the stuffs, probably after having been im-
pregnated with different mordants, were immersed
in vats, where they received various colors. And
M. Delaval is of opinion, that they were pos-
sessed not only of the art of dyeing, but even of
that of printing on cloths.

4. The Phenicians seem to have a strong
claim 1o the invention of this art, and they held a
decided pre-eminence in the practise of it for
many ages : their purple and scarlet cloths were
sought after by every civilised nation; and the
city of Tyre, enriched by its commerce, increased
to an amazing extent. But her career was
stopped by the vanity and folly of the eastern
emperors ; under whose dominiou this opulent
city had unfortunately fallen.  Desirous of mo-
nopolising the wearing of the beautiful cloths of
Tyre, these tyrants issued most severe edicts,
prohibiting any one from appearing in the Tyrian
blue, purple, or scarlet, except themselves, and
their great officers of state.  To this injudicious
restriction is to be attributed the destruction of
the Tyrian dyes. TFor under the impolitic
restraint imposed on the consumption of the
Pheenician cloths, the manufacturers and dyers
were no longer able to carry on their trade; it
grew languid and expired: and, with the trade,
the art itself also pevished. It is generally sup-
posed from the name, that the Tyrian purple, so
much celebrated among the ancients, was disco-
vered at Tyre, and that it contributed not a little
to the opulence of that celebrated city. The
liquor which was employed in dyeing the purple
was extracted from two kinds of shell-fish, one
of which, the larger, was called the purple, and
the other was a species of whelk. Each of these
species was subdivided into different varieties,
which were otherwise distinguished, according to
the places where they were found, and as they
yielded more or less of a beautiful color. It is
1n a vessel in the throat of the fish that the color-
ing liquor is found. Fach fish ounly afforded a
single drop.  When a certain quantity of the
liquor had been obtained, it was mixed with a
proportion of common salt, macerated together
for three days, and five times the quantity of
water added.  The mixture being kept in a mo-
derate heat, the animal parts which happened to
be mixed with it separated, and rose to the sur-
face. At the end of ten days, when these opera-
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tions were finished, a piece of white wool wag
immersed, by which means they ascertained
whether the liquor had acquired the proper shade,
Vatious processes were followed to prepare the
stuff to receive the dye. By some it was im.
mersed in lime-water, and by others it was pre<
pared with a kind of fucus, which acted as g
mordant to give it a more fixed color.  Alkanet
was used by some for the same purpose.  The
liquor of the whelk did not alone yield a durable
color, The liquor from the other shell-fish served
to increase its brightnesss ; and thus two opera~
tions were in use to communicate this color. A
first dye was given by the liquor of the purple,
and a second by that of the whelk; from which
it was called by Pliny purpura dibapha, or pur-
ple twice dipped. The small quantity of liquor
which could be obtained from each shell-fish, and
the tedious process of its preparation and appli-
cation to the stuffs, raised the price of purple so
high, that in the time of Augustus a pound of
wool of the Tyrian purple dye, could not be pur-
chased for one thousand denarii, equal to about
£36 sterling.

5. Among the Greeks the knewledge of dyeing
must have been very imperfect, and little assisted’
by science; for the art of dyeing linen appears
not to have been known in Greece before Alex-~
ander’s invasion of India, where, according to
Pliny, they dyed the sails of his vessels of dif-
ferent colors. The Greeks seem to have borrowed
this art from the Indians.

6. India seems to have been the nursery of the
arts and sciences, which were afterwards spread
and perfected among other nations.  Accidents,
which had a tendency to improve the art, could
not fail to be multiplied rapidly, in a country,
—rich innatural productions; requiring little labor
for the support of its inhabitants; and the popu-
lation of which was favored by the bounty of
nature, and simplicity of manners, till it was op-
posed by the tyranny of succeeding conquerors.
But religious prejudices, and the unalterable di-
vision into castes, soon shackled industry ; the arts
became stationary; and it would seem, that the
knowledge of dyeing cotton in that country (for
silk was then unknown, or at least very scarce}
was as far advanced in the time of Alexander, a8
it is at the present period. ‘

7. The beautiful colors, which are observable
in some Indian linens, would lead one to suppose
that the art of dyeing had there attained a bigh
degree of perfection; but we find by the descrip-
tion which Beaulieu, at the request of Dufay,
gave of some operations performed under his owD
eye, that the Indian processes are so complicated,
tedious, and imperfect, that they would be 1m-
practicable in any other country, on account O
the great difference in the price which is paid for
labor. .

8. It is unquestionably true, that European 10<
dustry has far surpassed them in correctness O
design, variety of shade, and facility of execu-
tion ; and, if we are inferior to them with respect
to the liveliness of some colors, it is only to be
attributed to the superior quality of some of theif
dyes, or perhaps to the length and multiplicity
of their operations and processes.  In our oWl
country, however, the art of dyeing made no con-
siderable progress till about the beginning of the
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soventeenth century.  Before that périod our
cloths were sent to Holland, to be dressed and
dyed. This, hovveverz was probably practised
only in the case of particular colors. The dyeiug
of woollen and silken goods has indeed long since
attained a considerable degree of excellence;
put the manufactures of cotton, owing to the
small attraction of that substance for coloring
matters, have been very deficient in this point.
Till within these few years, the colors employed
in the dyeing of fustians and cotton velvets were
few: and, even at this day, many of them are
fugitive.  But it must be allowed that great im-
rovements have been made within these few
years, from the application of chemical principles,
and by a diligent investigation of the nature of
coloring substances. There is however still much
room for the improvement of the art, but this can
ouly be effected by the practical dyer acquiring
chemical knowledge, an acquisition now happily
laced within the reach of every dyer who is
capable of reading and understanding the En-
glish language. It will not be necessary for our
present purpose to enter into a minute examina-
tion of the various theories that have been ad-
vanced of the nature of colors; at the same time
it may be proper, before we deduce a general
theory of dyeing, to make a few observations on
the common properties of coloring substances.
9. In explaining the cause of color, and the
nature of coloring particles, two great inconveni-
ences have arisen. First, from anattempt to illus-
trate the action, which the particles of coloring
substances have on the rays of light, in conse-
quence of their density and thickness, without
having any means of ascertaining this, and
without any regard to the attractions which result
from  their chemical cemposition ; in comparing
the coloring particles to mucilages and resins,
from some very faint resemblances; and in at-
tempting to explain their coloring properties by
conjectures, formed respecting their component
Parts, while these properties ought rather to be
ascertained by direct experiment than explained
by an imaginary composition. It was also de-
Parting from true theory, to ascribe to laws
Purely mechanical, the adhesion of the coloring
Particles to the substances dyed, the action of the
mordants, the difference between the true or du-
rable, and the false or fugitive dyes.
10, Hellot, who has written an excellent trea-
tlSe. on dyeing, seems to have erred on this
f:rll’JECt; and Macquer, who was amongst the first
© entertained just notions respecting chemi-
cal Atractions, seems to have been led astray by
IS Ideas, It appears, however, that Dufay had
HEfme observed, that the coloring particles were
Aturally disposed to adhere more or less firmly
v‘;ﬁ_le filaments which receive them; and had
stuggustly remarked, that without this disposition,
$ would never assume any color but that of
'¢ bath, and would always divide the coloring
p;‘le“llcles equally with it: whereas the liquor of
givi Jath sometimes bec_omeg aslllmpld as water,
wh‘"g off all the coloring particles to the stuff;
ich, he observes, seems to indicate that the in-
g;re‘llems have less attraction for the water than
the particles of the wool.
11. Bergman seems to have been the first who
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referred the phenomena of dyeing entirely to
chemical principles. Having dyed some wool
and some silk in a solution of indigo, in very
dilute sulphuric acid, he explains the effects he
observed in the operation, by attributing them to
the precipitation, occasioned by the blue particles
baving a greater affinity for the particles of
the wool and silk, than for those of the acidu-
lated water. e remarks that this affinity of the
wool is so strong, as to deprive the liquor en-
tirely of the coloring particles; but that the
weaker affinity of the silk can only diminish the
proportion of these particles in the bath, and he
shows that on these different affinities depend
both the permanence and inteunsity of the color.

12. This is the true light in which the phe-
nomena of dyeing should be viewed; they are
real chemical phenomena, which ought to be
analysed in the same way as all those dependent
on the actions which bodies exert, in conse-
quence of their peculiar nature. It is evident,
that the coloring particles of bodies possess che-
mical properties, that distinguish them from all
other substances; and that they have attractions
peculiar to themselves, by means of which they
unite with acids, alkalis, metallic oxides, or calces,
and some earths, prineipally alumine or pure
clay. They frequently precipitate oxides and
alumine, from the acids which held them in so-
lution ; at other times they unite with the salts,
and form supercompounds which combine with
the wool, silk, cotton, or linen. And with these
their union is rendered much more close by
meansof alumine or metallic oxide, than it would
be without their intermedium.

13. The difference in the affinity of the color-
ing particles for wool, silk, ant cotton, is some-
times so great, that they will not unite with one
of these substances, while they combine very -
readily with another; thus, cotton receives no
color in a bath which dies wool scarlet. Dufay
prepared a piece of stuff, the warp of which was
wool and the woof cotton, which went through
the process of fulling, that he might be certain,
that the wool and the cotton received exactly the
same preparation ; but the wool took the scarlet
dye, and the cotton remained white. It is this
difference of affinity which renders it necessary
to vary the preparation and the process, accord-
ing to the nature of the substance which is in-
tended to be dyed of a particular color. And
these considerations ought to determine the
means to be pursued for the improvement of the
art of dyeing. It is highly proper to endea-
vour to ascertain what are the constituent prin-
ciples of the coloring particles. And in this en-
quiry, the most essential circumstances are, to
determine the affinities of a coloring substance;
first, with the substances which may be employed
as menstrua; secondly, with those which may, by
their combinations, modify the color, increase its
brilliancy, and help to strengthen its union with
the stuff to be dyed ; thirdly, with the different
agents which may change the color, and princi-
pally with the external agents—air and light.

14. The qualities of the uncombined coloring
particles are modified when they umite with a
substance ; and, if this compound unites with a
stuff, it undergoes new modifications. Thus the
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properties of the coloring particles of cochineal
are modified, by being combined with the oxide
of tin, and those of the substances resulting from
this combination are again modified by their
union with the wool or silk; so that the know-
ledge we may acquire by the examination of
coloring substances in their separate states, can
only inform us respecting the preparations that
may he made of them; that which we acquire
respecting ...2ir combinations with substances
which serve to fix them, or to increase their
beauty, may inform us what processes in dyeing
ought to be preferred or tried ; but it is only by
direct experiment made with the different sub-
stances employed in dyeing, that we can confirm
our conjectures, and properly establish the pro-
cess.

15. These facts show, that the changes pro-
duced by acids and alkalis on many vegetable
colors, such as the chemists employ, in order to
discover the nature of different substances, are
owing to the combinations, which take place be-
tween these coloring particles and the acids and
alkalis. The compounds resulting from these may
be compared to neutral salts, which possess qua-
lities different from those of their component parts,
but in which one of these parts may be in excess,
and its qualities consequently predominant.
This state of combination is observable between
the coloring particles of cochineal and acidulous
tartrite of potassa, or cream of tartar : by evapo-
rating slowly a solution of this salt in a decoction
of cochineal, crystals are formed, which retain
a fine ruby color, much more bright and intense
than that of the liquor which formed them.

16. It was the opinion of Berthollet that some
of the acids, particularly the unitric, after combin-
ing with the coloring particles, ehanged the
color which they at first produced, making it
yellow, and finally destroying it; after which
they act by means of one of their principles, viz.
the oxygen. But this theovy, Dr. Ure remarks,
is not now tenable, since it is known that
dry chlorine does mot blanch dry litmus paper.
When moisture intervenes, muriatic acid is
formed, and oxygen evolved; to the action of
which body on the cclor the bleaching effect is
to be ascribed.  Water is the source of the dis-
coloration, both in the ancient and modern pro-
cess of bleaching. Blue colors are not the only
ones which become red by the addition of acids,
and green by that of alkalis; most red colors, as
that of the rose, for instance, are heightened by
acids, and made green by alkalis; and some
green colors, such as that of the green decoction
of burdock, according to the experiments of Mr.
Nose, and the green juice of Buckthorn, as is
evident {rom the trials of Mr. Becker, are red-
dened by acids.

17. This property, which is common to most
of the ordinary colors of vegetables, seems to prove
that there is a close analogy between their color-
ing particles; and it is not without foundation,

" that Linnieus supposed, that the red in vegetables
was owing to an acid, and indicated its presence ;
but there are also many vegetables which contain
acid in a disengaged state, withous their possess-
mg a red color. Itis therefore evident, that the
coloring particles have affinities for acids,
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alkalis, earths, and metallic oxides, which cop.
stitute a part of their chemical properties ; and ip,
consequence of which, their colors are more op
less varied; therefore these particles form, with
the stuff on which they are fixed, a compounq
which retains only some of their original proper-
ties; they are also modified by their union with
alumine, or pure clay, metallic oxides, and some
other substances; as are also those new com.
pounds, when they are further combined with
the stuff.

Or MoRrbaNTs.

18. The term mordant is derived from the
French word mordre, which signifies to bite
or corrode. In the art of dyeing, it is applied
to designate all those substances employed for
the purpose of facilitating or modifying the
combination of the coloring particles with the
stuff dyed. Dr. Bancroft, and Dr. Henry of
Manchester, proposed to denominate these. suby
stances by the term basis, since the action of
many of them does not depend on the acid of
corroding principle; but this alteration has nef
been adopted. Mordants desewrt the greatest
atlention ; as by their means colors are Varied‘;%‘
brightened, made to strike, and rendered more
durable. We shall, therefore, examine the nas
ture of the action of the principal bases or mors
dants, and endeavour to determine how their at-
tractions serve to unite the coloring particles with’
the stuff, and how they affect the qualities of the
colors, i

19. A mordant is not always a simple agent;
for new combinations are sometimes formed by the
ingredients that compose it; so that the subk
stances employed are not the immediate agents, but
the compounds which they have formed. Somek
times the mordant is fixed with the coloring par
ticles, and sometimes the stuff is impregnated
with it; on other occasions, bLoth these moded
are united ; and we may dye successively with
liquors containing different substances, the last
of which only can act on the particles with which
thie stuff is impregnated. The art of printing liner
affords many processes, in which it 1s easy to obr
serve the effects of mordants; to elucidate thi§
subject, therefore, we shall mention a few exr
amples. )

20. The basis employed for linens intended to
receive different shades of red, is prepared by
dissolving in eight pounds of hot water, three
pounds of alum, and one pound of acetate
lead, or sugar of lead, to which two ounces ©
potassa, and afterwards two ounces of powdere
chalk are added. The alum is decomposed by
the acetite of lead, because the oxide or calx of
lead combines with the sulphuric or \{lmom
acid, and forms an insoluble salt which is pré-
cipitated ; the base of the alum, alumine, at the
same time combines with the acetous acid,
vinegar, and produces an acetite of alumine ; 30¢
the chalk and potassa answer the purpose of Sat‘;;
rating the excess of acid. One of the advantag
which result from the formation of the acetit®
of alumine is, that the alumine is retained in ¥
by a mhuch weaker affinity than in the alum; #%
that it more easily quits 1ts menstruum, to €08
bine with the stuff and coloring particles. Anothet
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advantage is, that the acid liquor, from which
2lumine is separated, has much less action on the
color when 1t consists of the acetous, than when
it consists of a stronger acid, such as the sul-
phuric. In short, the acetite of alumine not
having the property of crystallising, the mordant,
which is thickened with starch or gum, to pre-
are it for being applied to the block on whicl
the design is engraved, does not curdle, as it
would if it contained alum capable of crystallis-
ing. By attending to the operation performed
upon 2 piece of linen cloth, we find, that when
it has been impregnated by the mordant, in the
maaner determined by the design, it 1is put into
a bath of madder; the whole of the cloth be-
comes colored, but the tinge is deeper in those
parts which have received the mordant; there
the coloring particles have combined with the
alumine and the cotton, so that a triple com-
pound has been formed, and the acetous acid
separated from its basis remains in the bath.
Thus the coloring particles, combined with
the alumine and the stuff, gre much more diffi-
cultly affected by external agents, than when they
are in a separate state, or combined only with the
staff, without any intermediate bond of union ;
and on this property the operations, to which the
* cloth is afterwards subjected, are founded. After
it has been maddered, 1t is boiled with bran, and
spreac upon the grass; and these operations are
alternately repeated until the ground becomes
white. The coloring particles, which have not
united with the alumine, are altered in their com-
position, dissolved, and separated, while those
that have combined with it remain, and are pre-
served, without alteration ; and thus, the design
alone remains colored. Tt seems that this de-
composition of the coloring particles, by ex-
posure on the grass and boiling with bran, is
accomplished in the same manner as that of the
coloring particles of flax, and admits of the same
explanation. The only difference consists in sub-
stituting bran foralkalis, because they would dis-
solve a part of the coloring matter,which is fixed by
the alumine, and would change its color ; instead
of which, the bran, having a much weaker action
on this substance, affects only the coloring par-
ticles, which, by the action of the air, have been
disposed more easily to solution. If, however,
Instead of the mordant, a solution of iron be em-
Ployed, similar phenomena are exhibited. The
C010ring particles decompose the solution of iron,
and form g triple compound with the stuff; but,
!nstead of red, we obtain from the madder, brown
<olors of different shades, down even to black;
and, by uniting these two mordants, alum and
Iton, we have mixed colors, inclining to red on
€ one hand, and to black on the other, such as
ordoré, and puce color. Other colors are also
Procureq by substituting dyers-weed for madder ;
and by means of these two coloring substances,
Indigo, and the two mordants above mentioned,
¢,e obtain most of the different shades that are
Servable in stuffs which are printed.
| 2L, "The different substances which enter into

¢ composition of a mordant remain in combi- |

Mtion til} 4 new action is induced by the appli-

Cation of another substance. Thus the affinity
- “tthe stuff for one of their constituent parts pro-
Vor. V11
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duces a decomposition and new combinations.
But even this effect is sometimes incomplete,
or does not at all take place without the action
of another affinity, namely, that of the coloring
particles.  We have an example of this in the
mixture of alum and tartar, which is one of the
most common mordants in the dveing of wool.

22. M. Berthollet, having dissolved equal
weights of alum and tartar, found that the solu-
bility of the tartar was increased by the mixture.
By evaporation and a second crystallisation, the
two salts were separated, so that no decomposi-
tion had taken place. Half an ounce of alum
and one ounce of wool were then boiled together
for an hour, and a precipitate was formed, which,
being carefully washed, was found to consist of
filaments of wool incrusted with earth. To this
sulphuric acid was added, and the solution being
evaporated to dryness, crystals of alum were
produced, with the separation of some particles
of carbonaceous matter. The liquid in ‘which
the wool had been boiled being evaporated,
yieided only a few grains of alum; what re-
mained would not erystaliise: This being again
dissolved, and precipitated by means of an alkali,
the alumina which was thrown down was of a slate _
color, became black when placed on red-hot coals,
and emitted alkaline vapors. From this experiment
it appears that the alum was decomposed by the
wool, and that part-of the alumina had combined
with its most detached filaments which were least
retained by the force of aggregation; that part
of its animal substance had been dissolved and
prezipitated by the alkali from the triple com-
pound thus formed.

23. M. Berthollet made the same experiment
with half an ounce of alum and two drams of
tartar ; no precipitation took place: he optained
by evaporation a small portion of tartar, and
some very irregular crystals of alum ; the re-
mainder would not crystallise: this, on being di-
luted with water, and precipitated by potassa,
gave by evaporation a. salt which burned like
tavtar. The wool whick had heen boiled with the
alum {elt harsh, but the other retained its soft-
ness. The first had acquired from the madder a
more dull, though lighter tint, but -the color of
tae latter was more full and bright.

24. From these experiments it appears, in the
first place, that the wool had begun 4 decomposi-
tion of the alum; that it had united with a part
of the alumine; and that even the part of the
alum which retained its alumipe had dissolved
some of the animal matter. In the second place,
that the tartar and alum, which cannot decom-
pose each other solely by their own affinities,
become capable of acting on each other when
their affinities are assisted by that of the wool.
And, in the third place, that the tartar appears
principally useful for moderating the too power-
ful action of the alum upon the wool, whereby
it is injured ; for tartar 1s not used in the alum-
ing of silk and thread, which have less action on
the alum than wool has. As the decomposition
of alum by the tartar and wool takes place in
consequence of affinities” which nearly balance
each other, and the process must therefore go on
slowly; it is useful to keep the stuff ir_npregnatt_ad
with alum and tartar for some days 1:21 }fx moist
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place, as is generally recommended. The final
effect of aluming, in whatever manner performed,
and whatever chemical changes may have taken
place in it, cousists in the combination of alumine
with the stuff: this union has probably been imn-
perfect, aud the acids only partially separated,
but becomes complete when the cloth has been
boiled with madder, as in the case of printed
stuffs. But an acid or an alkali may form a su-
percompound with the stuff, the coloring matter,
and the alumine ; for there are some colors which
are changed by an acid, and restored by alkalis,
or by calcarecus earths, which take the acid from
them, or vice versa; bat this supercomposition
does not take place with respect to those colors
which are esteemed durable, being unchangeable
by alkalis or acids, which are not strong enough
to destroy their composition.

25. The attraction of alumine for animal sub-
stances is not, however, merely indicated by un-
certain appearances, nor supposed for the purpose
of being employed in explanations, butis proved
by direct experiment. M. Berthollet united them
together, by mixing an anima! substance with a
solution of alum; a double exchange took place,
the-alkali entered into combination with the acid
of the alum, and the alumine, combining with the
animal substance, was precipitated. e also
proved the affinity of alumine for animal sub-
stances by another experiment : having mixed a
solution of glue with a solution of alum, he pre-
cipitated the alumine by an alkali, and the glue
with which it had combined fell down along with
it. This compound has the appearance of a
semitransparent jelly, and dries with difficulty.
Thus, in the preceding experiments, the alkali
precipitated the alumine combined with the animal
substance, from the uncrystallisable residue of
the alam which had been boiled with the wool,

26. The affinity of alumine for most coloring
substances, may also be shown by direct experi-
ment. If a solution of a coloring substance be
mixed with a solution of alum, a precipitation
sometimes takes place; but if to the liquor we
add an alkali, which decomposes the alum, and
separates the alumine, the coloring particles are
then precipitated, combined with the alumine,
and the liquor remains clear: this compound has
obtained the name of lake. In this experiment,
too much alkali must not be added, because al-
kalis are capable of dissolving lakes in general.
No direct experiment has however yet shown,
that alumine attracts any vegetable substance
except the coloring particles : its affinity for them
seems much weaker than that which it has for
animal substances; hence the acetite of alumine
1s a better basis for cotton and linen than alum
is, and upon this depend the different means
employed to increase the fixity of the coloring
particles of madder in the dyeing of these sub-
stances.

27. Metallic oxides have so great an affinity
foy many coloring substances, that they quit the
acids in which they were dissolved,” and are
precipitated in combination with them. On the
other hand, all metallic oxides have the property
of uniting with animal substinces; and these
different compounds may be formed by mixing
an alkali, saturated with an animal substance,
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with metallic solutions. It is not surprising,
therefore, that metallic oxides should serve as g
bond of union between the coloring particles ang
animal substances; but, besides the attraction of
the oxides for the coloring particles, and for anij-
mal substances, their solutions in acids possess
qualities which render them more or less fit to
act as mordants : thus, those oxides which easily
part with their acids, such as that of tin, are ca-
pable of combining with animal substances, with-
out the aid of coloring particles ; it is suflicient
to impregnate the wool or silk with a solution of
tin, although they be afterwards carefully washed,
which is not the case with other metallic solu-
tions. Some metallic substances afford, in com-
bination, only a white and colorless basis; and
some by the admixture of their own color, modify
that which is proper to the coloring particles;’
but in many metalhc oxides, the color varies
according to the proportion of oxygen they con-
tain, and the proportion of this is easily liable to
change, Upon these circumstances their pro-
perties in dyeing chiefly depenc.

28. The affinity of metallic oxides for sub-’
stances of vegetable origin, Seems much weaker’
than that which they have for animal substances
metallic solutions are, therefore, not well adapted’
to serve as mordants for colors in cotton or linen,;
except iron, the oxide of which unites firmly’
with vegetable substances, as is shown by iron-
moulds, which are owing to a2 real combing-’
tion of this oxide. Whenever the coloring par-
ticles have precipitated a metallic oxide from its
menstruum, the supernatant liquor contains the:
disengaged acid, which is commonly capable of
dissolving a portion of the compound of the co-,
loring substance and oxide, so that the liquor
remains colored ; but sometimes the whole of the
coloring particles are precipitated, when the pro-
portions have been accurately adjusted: this
precipitation is facilitated, and rendered more
complete, by the presence of the stuff, which'
assists, by the tendency it has to unite with the
compound of oxide and coloring particles. Un»
combined metallic oxides have also a very evi~
dent action on many coloring substances when
boiled with them, and modify their color; the,
oxide of tin in particular increases the brightnéss
and fixity of many. .

29. The compounds of oxides and coloring
substances are similar to many other chemigal
compounds, which are ‘insoluble, when the prin-
ciples of which they are formed are properly pto-
portioned ; but which are capable of being
supersaturated by an excess of one of the princi-
ples, and thence of becoming soluble. Thus 3
metallic oxide, united with a coloring substanceé
to excess, produces a liquor, the color of which
will be modified by the oxides ; whereas, when
the coloring matter is not in excess, the com-
pound will be insoluble, or nearly so; thesé
effects are very evident in the combination of iroB
with the astringent principle. Neutral salts.
such as nitre, and particularly muriate of sodd
or common salt, act as mordants, and modify
colors ; but it is difficult to ascertain the manne?
in which they act. M. Berthollet found that
the muriate of soda was contained, in substance;
in the precipitates produced by some species
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coloring particles, and that thesc precipitates
cetained 1 counsiderable degree of solubility ; it
would seem that a small part of the salt becomes
fixed with the coloring particles aud the stuff.
Salts with calcareous bases also modify colors;
but, as these modifications are nearly similar to
those which would be produced by the addition
of a small quantity of lime, it is probable that
they are decomposed, and that a little of the lime
enters into combinaation with the coloring parti-
cles and the stuff. By attention to this, we shall
easily discern what- combinatious are formed by
the agency of the different reactives, employed
in the analysis of coloring substances; but we
must not forget, that the mordants and the color-
ing particles have a mutual action on each other,
which may change their properties. It is evi-
dent that, by varying the mordants, we may
greatly multiply the shades obtained from a co-
loring substance ; even to vary their mode of
application may be sufficient: thus we shall
obtain different effects by impregnating the stuff
with the mordant, or by mixing the mordant
with the bath; by applying heat, or using exsic-
cations, for we operate upon three elective
attractions ; that of the coloring pasticles, that of
thestuffs, and that of the principle of the mordant;
and many circumstances may cause variations in
the result of these attractions; circumstances
which merit further explanation. Exsiccation,
or drying, favors the union of the substances
which have an affinity for the stuff, and the de-
compositions which may result from that union;
because the water which held these substances in
solution, by its attraction, opposed the action of
the stuff; but the exsiccation should be slow, in
order that the substances may not be separated
before their mutual attractions have produced
their effect. )

30, Considerable differences must be observed
in ‘the manner of employing the mordant, as
the force of affinity between the stuff and the
coloring matter 1s greater or less. When

this affinity is strong, the mordant and the co-

loring substance may be mixed together; the’

compound thus formed, immediately enters into
combination with the stuff. But, whea the affi-
nity between the stuff and the coloring particles
18 weak, the compound formed of the latter and
the mordant may separate, and a precipitation
take place, before it can be attached to the stuff;
and hence it is, that the mordant which is to
Serve as the medium of union hetween the stuff
and the coloring matter, must be combined with
the former, before the application of the latter.
Tt is from these differences that different pro-
Cesses must be followed in fixing coléring mat-
ters on animal and vegetable productions.

31. In judging of the effects of mordants, and
§he. most advantageous manner of applying them,
1t 18 necessary to attend” to the combinations
which may be formed, either by the action of the
Mgredients of which they are composed, or by
that of the coloring matter and the stuff. It is
Necessary, also, to take into consideration the cir-
Cumstances which may tend to bring about these
Combinations with more or lgss rapidity, or that
May render them more or less perfect. The action
rWhlch the liquor in which the stuff is immersed
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may have, eithef on its color or texture, must
also be considered; and to be able accurately to
judge of the extent of this action, we must know
the proportions of the principles of which the
mordant is composed ; which of these principles
remains in an uncombined state in the liquor,
and the proportion or quantity which is se-
parated.

32. The coloring particles have been hitherto
considered only as substances capable of forming
different combinations, by which their properties
are modified; but they may be altered in their
composition, either by other external agents, or
by the substances with which they unite. The
stability of a color consists in its power of
resisting the action of vegetable acids, alkalis,
soap, and more especially that of the air and
light ; but this power varies exceedingly, accord-
ing to the nature of the color and the species of
the stuff; for the same durability is not required
in"the colors of silk as in those of wool. There
is not much obscurity in the action of water,
acids, alkalis, or soap: it is a solution brought
about by these agents: and it appears that a
small quantity of acid, or of alkali, sometimes
unites with the compound which gives the color;
because the color is not destroyed, but only
changed, and may be restored by taking away
this acid ; for instance, by chalk and ammoniac,
or volatile alkali, But this is not the case with
respect to the action of air and light.

33. Scheele observed, that the oxygenated
muriatic acid rendered vegetable colors yellow,
and he attributed that effect to the property it
had of taking up the phlogiston which entered
into their composition. Berthollet has shown,
that the properties of the oxygenated muriatic
acid were owing to the combination of its oxygen
with the substances exposed to its action; that it
commonly rendered the coloring particles yellow;
but that, by a continuance of its action, it
destroyed their color; without determining in
what this action cousisted. Fourcroy afterwards
made several observations on the action of oxygen
on the coloring particles, which throw a great
deal of light on the nature of the changes they
undergo, chiefly when watery folutions of them
are left exposed to the air, or have been subjeéted
to a boiling heat. He observed that, in conse-
quence of the action of the air, vegetable decoc-
tions formed pellicles, which lost their solubility,
and underwent successive changes of color; he
marked the gradations of “color thus produced,
and concluded, from his observations, that oxygen
entered into the composition of the coloring
particles; that when it combined with them,
their shade was changed; that the more they
received, the more fixed did their color become;
and that the best method of obtaining permanent
unchangeable colors, for painting, was to choose
such as had been exposed to the action of the
oxygenated muriatic acid.

34. In considering the effects of air on colors,
it is necessary to make a distinction between
those produced by metallic oxides, and those
produced by the coloring particles. Berthollet
is of opinion that the modifications of the former
are entirely owing to different proportions of

oxygen, but from observation he has been led to
a Do
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form a different opinion respecting the modifica-
tions of the latter. He observed, that the
oxygenated muriatic acid exhibited different phe-
nomena with the coloring particles; that some-
times it discharged their colors, and rendered
them white; that most frequently it changed
them to a yellow, fawn, or root-colored, brown,
or black, according to the intensity of its action;
and that, when their color appeared only dis-
charged or rendered white, heat, or a length of
time, was capable of rendering them yellow. He
compared the effect produced by the oxygenated
muriatic acid, when the particles are rendered
yellow, fawn-colored, or brown, with the effect
of a slight degree of combustion, and showed that.
they were the same ; that they were owing to the
destruction of the hydrogen, which, combining
with the oxygen, more easily, and at alower tem-
perature than charceal does, leaves it predomi-
naat, so that the natural color of charcoal is more
or less blended with that which before existed.
This effect becomes very evident, when sugar,
indigo, or the infusion of the gall-nut, or of
sumach, are exposed to the action of oxygenated
muriatic gas; the sugar and the indigo assume a
deep color, and afford indisputable marks of a
slight combustion; the infusion of the gall-nut,
and that of sumach, let fall a precipitate, which
is not far from being pure charcoal or carbon.
Theseappearances areanalogous to those whichare
observed in the distillation of organised substan-
ces; in proportion as the hydrogen is extracted
in the form of oil, or of gas, the substance grows
yellow and at length there remains only a black
coal. If the hydrogen be expelled from an oil, by
heat, it grows brown, evidently in the same way.
35. Berthollet also found, by other experiments
made on alcohol and ether, that the oxygen
united to the marine acid, had the property of
combining with the hydrogen, which abounds in
these substances, and of thereby forming water.
He therefore supposes, that when the oxygenated
marine acid renders a color yellow, fawn-colored,
or brown, the effect proceeds from the coloring
matter having undergone a slight combustion,
by which more or less of its hydrogen has been
converted into water; and that the charcoal, thus
rendered predominant, has communicated its own
color. The art of bleaching linen by means of
the oxygen of the atmosphere, of the dew, and of
the oxygenated marine acid, he also supposes to
depend on this change of the coloring matter.
The coloring particles of the flax are rendered
soluble in the alkaline lixivia, the action of which
ought to be alternate with that of the oxygen.
These coloring particles may be afterwards preci-
pitated from the alkali, and by evaporation and
drying become black, and prove the truth of this
theory, both by the color they have acquired,
and by the guantity of charcoal which they yield on
being analysed. But the alkaline solution of the
coloring matter of linen which is of a dark
brown color, loses its color almost entirely, by
the addition of a cevtain quantity of oxygenated
muriatic acid; and the same eflect is ohservable
in many other substances, which have assumed a
eolor originating from a commencement of com-
Lisstion, A piece of lineq, which appears white,
niy grow yellow in process of time, particulady
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if exposed to a certain degree of heut, if the
oxygenated parts have not been removed by g
sufficiently strong lixivium. In the same man-
ner, the green parts of vegetables are rendered
white by the oxygenated muriatic acid, but
beome yellow when boiled.

36. From these facts it appears, that oxygen
is capable of whitening, or rendering paler, the
coloring matters with which it tunites, perhaps
by having produced the effects of a slight com-
bustion upon them ; or possibly these effects take
place only afterwards in a gradual manner, but
more rapidly, when the whole is exposed to a
certain degree of heat. It is extremely probable,
that in all cases a part of the oxygen unites with
the coloring matter, without being combined
with the hydrogen in particular, and that it is in
this way that oxygen acts, in rendering the color-
ing matter of flax more easily soluble in alkalis,
In many other cases oxygen has evideatly an
influence on the changes which take place in the
coloring particles of vegetables ; these particles
are formed chiefly in the leaves, flowers, and
inner bark of trees; by degrees they undergo a
slight combustion, either from the action of the
atmospheric air which surrounds them, or from
that of the air which is carried by a particular set
of vessels into the internal parts of vegetables.

37. Berthollet, therefore, supposes we may
explain how the air acts upon coloring matters,
of an animal, or a vegetable nature ; it first com-
bines with them, renders them weaker and paler,
and by degrees occasions a slight combustion,
by means of which the hydrogen which entered -
into their composition is destroyed ; they change
to a yellow, red, or fawn-color; their attraction
for the stuff seems to diminish; they separate
from it, and are carried off by water: all these
effects vary, and take place more or less readily,
and more or less completely, according to the
nature of the coloring particles; or rather, from *
the nature of the properties which they possess,
in the state of combination into which they have
gone. The changes which occur in the colors,
produced by the union of the coloring particles
with metallic oxides, are effects compounded of .
the change which takes place in the coloring .
particles, and of that which is undergone by the
metallic oxide. :

38. The light of the sun considerably accele-
rates the extinetion of colors. [t ought, there-
fore, if this theory be well founded, to favor the
combination of oxygen, and the combustion
thereby induced. Sennebier, who has given
many Interesting observations on the effects Of‘
light on different substances, and particularly on
their colors, attributes these effects to a direct
combination of light with the substances. And
the effects of light on the color of wood, have
long ago been noticed ; it preserves its natural
appearance while kept-in the dark, but when
exposed to the light, it becomes yellow, brown,
or of other shades. The same writer also re<
marked the varieties which oceur in this particu-
lar in different kinds of wood, and found, that
the changes are proportioned to the brightness
of the light, and that they take place even under
water, but that wetted wood underwent thesé
chanzes bess quickly thun that which was drys
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that several folds of riband were required to
defend the wood completely, that a single leaf of
black paper was sufficiert, but that, when paper of
any otner color was substituted, the change was
pot prevented ; a single covering of white naper
was insuflicient, but two intercepted the action
of the rays of light.

39. Ile extended his experiments to a great
number of vegetable substances, in a manner
that may serve to illustrate different, phenomena
of vegetation. If a well-made solution of the
green parts of vegetables in alcohol, which has
a fine green color, be exposed to the light of the
sun, it very soon acquires an olive hue, and loses
its color in a few minutes, If the light be weak,
the etfect 1s much more slow; and in perfect
darkuess, the color remains without alteration,
or, if any change does take place, it requires a
great length of time. An alkali restores the
ygreen color; but if the change of color in the
liquor has been completed, the alkali has no
effect. No change of color takes place in azotie
gas, nor in a bottle which is exactly full. A
bottle half full of this green solution was inverted
over mercury, by Berthollet, and exposed to the
light of the sun; when the color was discharged,
the mercury was found to have risen in the bottle,
and consequently vital air had been absorbed,
the oxygen having united with the coloring mat-
ter.  The precipitate which M. Sennebier men-
tious was not evident; the liquor had continued
transparent, and retained a slight yellow tinge.
On evaporating this liquor, its color was immedi-
ately rendered darker, and became brown; the
residuuwm was black, and in a carbonaceous state.

40. Light, therefore, acts by favoring the ab-
sorption of oxygen, and the combustion of the
coloring matter, At first, the marks of combus-
tion are not evident ; the liquor retains ouly a
aslight yellow tinge; but, by the assistance of
heat, the combustion is completed, the liquor
becomes brown, and leaves a black residuum.
If the vessel which holds the liquor contains no
oxygen gus, the light has no effect on the color-
g matter ; azotic gas in this situation suffers no
diminution. The observatiown, that ribands, or
a siugle leal of white paper, do not prevent the
action of light, deservesattention, as it shows that
light can pass through coverings which appear 1o

¢ opaque, and exert its energy a considerable
depth within.  Beccaria and Sennebier have
compared the effects of light on ribands of
various colors; but the differences they have
Observed are rather to be attributed to the nature
of the coloring 1natters, than to the colors; for
& riband dyed with Brasil-wood will lose its
¢olor mucl"sooner than one dyed with cochineal,
Llorgh the shade should be exactly the same in
cach,

+1. Although light greatly accelerates the com-

Wstiou of the coloring particles, and seems even
Décessary for their destruction in some cases, in

others i{ is not required. It was found, by
p‘.‘t‘tmrg some plants into a dark place, in contact
Wiih yitg]

air, that that air was absorbed by some
them; and, also, that the rose suffers a change,
and becomes of a deeper hue, when it is not in
tontact with vital air, probably because it con-
tains y ligtle oxygen, the combination of which

of
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then becowes more intimate.  But many flowers,
when iu azotic gas, retain their color in perfec-
tion. The tincture of turnsole was placed in
contact with vital air over mercury, both in the
dark, and exposed to the light of the sun; the for-
mer continued unchanged for a considerable
length of time, and the vital air had suffered no
diminution ; the other lost much of its color;
became red ; and the air was, in a great measure,
absorbed, and a small quantity of carbonic acid
was produced, which undoubtedly had occasioned
the alteration of color from blue to red. From
this we may form an idea of some of the changes
of color, produced by a particular disposition of
the component principles of vegetable substances,
when, by their combination with oxygen, they
undergo the effects of a slight combustion, which
may generate an acid, as in the leaves in autumn,
which grow red before they become yellow, and
in the streaks whici are seen in flowers, the vege-
tation of which is becoming weak.

42. On the whole it is evident, that coloring
substances resist the action of the air more or
less, accordiug as they are more or less disposed
to unite with oxygen, and thereby to suffer more
or less quickly a smaller or greater degree of
combustion. Light favors this effect, which in
many cases is not produced without its assist-
ance; but the coloring matter, in its separate
state, is much more prone to this combustion, -
than when united to a substance, such as alumine
which may either défend it by i‘s own power of
resisting combustion, or, by attracting it strongly,
weaken its action on other substances, which is
the chief effect of mardants. This last compound
acquires still -greater durability, when ir is capa-
ble of combining intimately with the stufl upor
which it is deposited. Thus the coloring matter
of cachineal is easily dissolved in water, and its
color is quickly changed by the air; but when
united to the oxide of tin, it becomes much
brighter, and almost insoluble in water, though
it 1s still casily affected by the air; and by
oxygenated muriatic acid; it resists the action of
these better, however, when it has formed a triple
compound with a woollen stuff. But still it is
not to be inferred, that all yellow colors are
owing to the carbunaceous part of the coloring
substance; very different compounds are capable
of producing the same colors; thus, indigo is
very different from the blue of our flowers, from
that of oxide of copper, and from that of Prussian
blue. Berthollet does not even suppose, that
oxygen may not unite in a’small proportion with
some coloring substances, without weakening
their color, or changing it to yellow. Indigo
becomes green by uniting with an alkali, with
lime or a metallic oxide; but resumes its color,
and quits these substances, when it recovers a
small portion of the oxygen which it had lost.
The liquor of the whelk, employed to dye purple,
ir naturally yellowish; but when exposed to the
air, and more especially to the sun, it quickly
passes through various shades, and at length
assumes the exquisite purple color of the ancients ;
and which, according to the testimony of Eudo-
cid, derived its lustre and perfection from expo-
sure to the sun’s rays. .

43. 1t may then be cousidered ag a general
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fact, that colors become brighter by their union
with a small portion of oxygen. Itis on this
account found necessary to air stuffs when they
come out of the bath, and sometimes even to
take them out of it from time to time, expressly
for this purpose; but the’ quantity of oxygen
which, thus becoming fixed, contributes to the
brightness of the color, is very considerable in
some cases and the deterioration of shade soon
begins. But the action of the air affects not only
the coloring matter and the stuff, but also metallic
oxides, when they are employed as intermedia;
because the oxides, which have at first been
deprived of a part of their oxggen by the color-
ing particles, may absorb it again. Those then,
the color of which varies according to their pro-
portion of oxygen, have thereby an influence in
effecting the changes which the stuff undergoes.
It is undoubtedly to this cause that the change
observable in the blue given to wool, by sulphate
of copper, or blue vitriol, and logwood, is to be
attributed. This blue soon becomes green by the
action of the air: now copper, which has a blue
color, when combined with a small proportion of
oxygen, assumes a green one by its union with a
larger quantity. The change which the coloring
particles undergo, may indeed contribute to this
effect ; but the coloring particles of the logwood,
which have themselves a dark color, should rather
become brown by combustion, than grow yellow,
which would be necessary in order to produce
a green with the blue. It has been observed,
that coloring particles in a state of combination
were less disposed to be changed by the action
‘of the air, than in an uncombined state. This is
generally the case, but thereare someexceptions ;
an alkall, for instance, produces a contrary effect.
A matrass half filled with an infusion of cochineal,
was exposed to the light, over mercury; a similar
matrass contained an infusion of cochineal made
with a little tartar; and in a third, a small quan-
tity of alkali had been added to the infusion.
The second matrass appeared least altered in
the same space of time, and in it the absorption
had been least comsiderable. In the third, the
color of the liquor became first brown, and was
then discharged; and the absorption of air,
though inconsiderable, was greater than in the
two others. On evaporation it assumed a brown
color ; and left a residuum of a yellowish brown.

44. Similar experiments having been made on
different coloring substances, the alkali was found
to darken their color, which grewmore and more
brown, and promoted the absorption of air.
Madder appeared to be the only esception to
this rule : its color, which became darker at first,
stood better than that of the infusion made with-
out alkali. The general effect of alkalis on the
coloring particles is consonant to that which it
produces on many other substances, such as sul-
phur; it favors the absorption of air, because it
has a strong affinity for the substance which is
the result of that absorption. From this effect of
alkalis, a fact which has been observed by Becker
may be explained ; viz. that a vegetable infusion,
rendered green by an alkali, becomes graduaily
yellow, if left exposed to the air, and that when
the yellow is completely formed, acids cannot
restore the original color: but that this is not the
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case, when a vegetable color, reddened by ap,
acid, has been kept in like manner for some time,,
Those instances 1 which acids have been em.
ployed, which act by giving off their oxygen,
must be excepted, for in these there is an extrag.
tion of the eolor.

45. From the above remarks on mordants
must appear very obvious that the practical dyer
ought to be exceedingly careful in his selection
of substances, giving the preference to those that
most readily resist the action of the causes whick
we have specified.

46. It may not be improper to notice the
action of these acids on animal substances, in
consequence of its intimate connexion with the
subject of mordants. It was observed by M,
Brunwiser, that wood, on being exposed to the
action of the air, assumed different colors: thig
led him to endeavour to ascertain whence those
colors arose, and to produce them by artifi-
cial means. He remarked that on moistening
the surface of wood, sparticularly young wood,
with nitric acid, it assumed a yellow color; and
that, by applying in the same way the muriatie
and sulphuric acids, the wood assumed a violet
color. Hence he inferred that, as all colors are
produced by a mixture of yellow, blue, and red,
all those colors which are seen in the leaves,
fruits, and flowers of trees, are owing to the color<
ing particles which exist in the wood, and are
there kept in a state of disguise, by the action of
an alkali; that the mineral acids, by taking up
this alkali, set the coloring particles at liberty ; and
that the fixed air, by penetrating the leaves, fruits,
and flowers, produces naturally the same effect;
by combining with the alkali which kept them
disguised.

47. M. de la Folie informs us that having im~
mersed a skein of white silk in nitrous acid of the
strength generally used in commerce, the silk in
three or four minutes assumed a fine jonquille
yellow. He washed it several times in water,
that it might not be affected by any adhering
acid; the color sustained several trials to which
he submitted it, and the silk preserved its lustre
unimpaired. When dipped into an alkaline solu=
tion, a fine orange color was the result. Dri
Gmelin observes, that he has given a fine brim-
stone color tosilk, by keeping 1t for a day in cold
nitric acid, or some hours only, when the acid
was warm. Boiling with soap and water dimi-"
nished the brightness of this color; and it was
changed to a fine lemon color, by being kept for
twelve hours in an alkaline solution; but, when
the solution was employed hot, a fine gold color -
was produced. The different solutions of metals
in nitric acid commuuicated a more or less deep
yellow to silk, as did also the solution of alumine
in the same acid; but those of the calcareous
earth and magnesia had no effect whatever.

48. M. Berthollet also found, that the oxyge~
nated muriatic acid has the property of tinging
animal substances yellow; but that it does not
give them so deep a color as the nitrous acid,
and it weakens them much more than that act
when properly diluted ; so that the nitrous acid
is far preterable for the different purposes-of art.
It, therefore, appears that the nitrous acid, di-
luted with a certain quantity of water, gives silk'
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a yellow color, which is more or less'deep, ac-
cording to the concentration of the acid, its tem-
serature, and the time. of immersion ; that the
silk must be carefully washed as soon as taken
out of the acid; that this color possesses consi-
derable brightness; and that it may be made
deep without sensibly weakening the silk, which
may render the process really useful. The color
may also be modified by the use of alkalis.
The solutions of calcareous earth and magnesia
roduce no effect upon silk, because they do not
contain an excess of acid; but the solutions of
glumine and of all metallic substances, produce
a more or less deep yellow, because they all
contain more or less excess of acid, which acts
upon the silk like uncombined acid. )
49. It appears likewise to have been the acid
alone that dyed the animal substances yellow, in
the experiments of M. Brunwiser, and not the
matter extracted from the wood, as he supposed.
Nor is the yellow color in these cases owing to
iron, as De la Folie supposed; for the purest
nitrous acid, which contains no iron, produces it,
as well as that in which the presence of that
metal may be supposed to exist.  Silk, when put
into concentrated nitrous acid, quickly assumes
a deep yellow color, loses its cohesion, and is
dissolved ; during this solution, the azote, which
enters into the composition of animal substances,
is extricated, with a long continued efferves-
cence ; if heat be applied, it expels much nitrous
gas, and the liquor immediately acquires a deep
color and grows brown. At this time, the oxygen
of the nitric acid combines with the hydrogen
which abounds in animal substances, forming
the oil which is obtained from them by distilla-
tion, and which renders them so inflammable.
‘When the acid begins to act, and to render the
silk yellow, the same effect should also begin to
take place. M. Berthollet therefore- supposes,
that the yellow color arises from a commence-
ment of combustion ; but that this combustion
being very slight, does not sensibly weaken the
silk 5 if, however, the acid be a little too strong,
or the immersion too long continued, or if the
whole of it be not carried off by careful washing,
the silk immediately becomes weak, and 1s
burnt. 1t is, therefore, evident why the nitrous
acid is preferable in this operation to that which
1S saturated with nitrous gas; for, in the former,
the proportion of oxygen being greater, it is
better fitted to produce the effects of combustion,
than it becomes in the state of mnitrous acid.
'“19 same explanation ought to apply to the
action of the oxygenated muriatic acid on animal
substances; it differs, however, in some essential
Circumstances, which are not easily explained.
50. Silk has been observed to receive a yellow
color when the oxygenated muriatic acid is em-
Ployed, which is ‘much lighter than when the
Ntrous acid is made use of; the sulphurous
acid discharges it in a great degree, but has no
effect on the yellow produced by the diluted
Nltrous acid. ~ The oxygenated muriatic acid
'35, however, a much stronger action on the
Silk; it so0n weakens, and even dissolves it ; and
1t be left for some time in this fluid, the yellow
Which at first appeared grows lighter, agreeably
o what has already been remarked, that oxygen,
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by accumulation, is capable of disguising 'the
yellow color octasioned by the combustion,
which it had originally induced. Berthollet has
endeavoured to explain the effects which the
sulphurous acid produces on colors, by the fa-
cility with which it gives off its oxygen, and has
compared them to those of the oxygenated mu-
riatic acid ; but, although it be true that oxygen °
adheres much more weakly to the sulphurous
than to the sulphuric acid, he does not believe
that that explanation is founded in trath.

51. It appears from the observation of De la
Folie, that roses, whitened by the vapor of burn-
ing sulphur, become green in an alkalinelixiviam,
and red in acids; and M. Berthollet has himself
observed, that the sulphurous acid reddened the
tincture of turnsole, which has a very fading
color, but that it acted only like other acids, on
infusions of fustic, Brasil-wood and logwood ;
and further, that silk which has been exposed to
the vapor of sulphur, exhaled the smell of sul-
phurous acid, when moistened with sulphuric
acid, although it could not be perceived before
that odor existed. He therefore supposes, that
the sulphurous acid commonly unites with the
coloring particles, and with the silk, withont
giving off its oxygen to them, and consequently
without producing any combustion; that the
product of that combination sometimes loses its
color entirely, which is probably owing to the
semi-elastic state of the oxygen ; but sometimes
comhustion may,'and even commonly should
take place by degrees, so that the coloring parti-
cles, which have been disguised for some time,
ought ultimately to leave a yellow color.

OF ASTRINGEXTS.

52. Astringents deserve particular attention,
not only from their great use in dyeing, but as
possessing a property common to many vege-
tables. Perhaps, says Berthollet, there is no
property in vegetables concerning which such
vague ideas have been currently received. ‘A
slight relation in taste has frequently been deemed
enough to rank them in the class of astringents
and every substance has been commonly regarded
as astringent, or acerb, which turned a solution of
iron black. This effect has been presumed to
arise from one identical principle residing in all
the bodies that produce it. Experience has sub-
sequently shown, that two species of astringents
ought to be admitied, viz. tannin and gallic
acid. The gallic acid is obtained from gall-
nuts, in which it is found in great plenty.

53. The gall-nut is an excrescence found on
the young branches of the oak, and produced by
the puncture of an insect. Different kinds of
the gall-nut are met with, some inclining to
white, yellow, green, brown, or red ; others, ash-
colored or blackish. They also differ greatly in
magnitude, and are either round or irregular,
heavy or light, smooth or covered with protube-
rances. Those which are small, blackish, knotted,
and heavy, are the best; and are known by the
name of Aleppo galls. These astringent sub-
stances are almost totally soluble . in water by
long ebullition. Sixteen drachms afforded Neu
mann fourteen of extract; from the remaining
two drachms, only four grains could be extracted
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by alcohol.  And the same quantity treated first
with alcohol, and then with water, afforded twelve
drachms and two scruples of spirituous extract,
and four scruples of watery extract; the residuum
weighed half a scruple more than’in the preced-
ing experiment. In the spirituous extract, the
taste is more strong and disagreeable than in the
watery extract. )

54. Many other very interesting observations
have been made on astringent substances, by
Messrs. Scheele, Monnet, and Berthollet. The
latter seems to have proved, that it is not the
gallic acid which communicates the astringent
properties to the substances that possess it; that
the acid itself possesses that property, in a de-
gree inferior to other astringents; and that
sumach, treated like the galls, in the manner
described hy Scheele, affords no gallic acid,
though it possesses a high degree of astmngency ;
walnut peels, treated in the same way, do not
afford any. The property which the infusion of
common galls has, of reddening certain vegetable
colors, appears to proceed only from the gallic
acid. The infusions of sumach, or of sloe-bark,
which very readily produce a black precipitate,
that of walnut-tree bark, or of quinquina, did
not exhibit this property; and thence it is evi-
dent, that the gallic acid does not exist in white
galls; for the infusion of these, though it deposit
a copious sediment on exposure to the air, is not
the gallic acid.

55. If the astringent property were owing to
an individual principle distributed in different
vegetables, the precipitates obtained by their
means, from a solution of iron, would constantly
form the same compounds, and exhibit the same
appearances and properties; but the precipitate
produced by galls is of a blackish blue: that by
logwood has a different shade of blue; that by
oak is of a fawn color, or blackish brown; that
by quinquina, a blackish green. They fall down
with different attendant circumstances, and when
fixed on stuffs, are discharged by alum and
tartar, some much more easily than others ; and,
probably, by multiplying experiments, many
other remarkable differences may be discovered
in the properties of these different precipitates.
Astringents form with Iron different species of
compounds, and consequently do not derive
their properties from one principle; but there
must be a property common to different sub-
stances, to enable them to act uniforinly on so-
lutions of iron, and to produce precipitates more
ov less black, and thus appearing of the same
nature.

56. The metallic oxides, which unite with the
coloring particles, modify their colors ; but some
metallic oxides, and particularly that of iron,
have colors which vary according to the quantity
of oxygen they contain. Iron, when united with
only a small quantity of oxygen, has a black
color.  If any substance, by uniting with the
oxide of iron, had the property of taking from it
a part of the oxygen, which it has when preci-
pitated from its solution in an acid, this would
be sufficient to give it a black color; and if the
peculiar color of this substance were not predo-
minant, or of itself inclining to black, the com-
pound formed would have a bladk color; thus ui-
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trous gas, eitheruncombined or weakly attached tg
the nitrous acid, renders solutions of iron black,
and even precipitates the metal, by depriving it of
a portion of its oxygen. By acting in the same
manner, ammoniac produces a black precipitate
with the solutions of iron; in this case, the hy-
drogen of the ammoniac forms water, by com.
bining with the oxygen that is disengaged from
the oxide of theiron. Galls precipitate g'old and
silver from their solutions, by reducing them to
their metallic state; they, therefore, have the
property of separating the oxygen from those
metals, to which it adheres but slightly; and,
from others, that portion which is retained in the
weakest degree.  Any infusion of galls, of itself,
readily assumes a deep brown color, by exposure
to the air; though it absorbs but a small quantity
of vital air. The infusion of sumach, and that
of woods and barks, also acquire a dark color
by exposure to theair; so that when acting
upon the oxide of iron, by separating a part of
its oxygen, an astringent ought itself to acquire a
darker color, by which the black should be assisted.

57. Various substances, which have in other
respects different properties, produce black with
solutions of iron. Among these, some are real
coloring particles, and employed as such in dye~
ing. Logwood,and even most kinds of colormg
particles, form brown or blackish precipitates
with iron. Sometimes the astringent effect is
not instantaneous ; the color of the precipitate i
at first light; it grows deeper gradually, being
darkened in proportion as the iron loses its
oxygen. The infusion of fustic produces, with
the solution of iron, a yellow precipitate, that
grows brown by degrees, and becomes black
after a considerable time. But though the proJ
perty of precipitating solutions of iron black,
does not indicate the presence of the same indi-
vidual principle in the substances which possess
it, there can be no inconvenience in calling it'by
the name of astringent, provided by that term is
meant only a property, which is common to 8
great number of substances, and which they may
have in various proportions. B

58. The astringent principle is found to preci-
pitate iron from all acids. The acids of phos-
phorus and arsenic only have a stronger attraction
than it has for iron. The phosphoric acid wa$
known to have the property of separating iron
from the sulphuric acid ; but all acids, except @he
acetous, and probably some other vegetable aCId‘S
which have not been tried, redissolve the preci
pitate, and make the color disappear, until they
are saturated with analkali. It is not surprisings
that the astringent principle can unite with me”
tallic oxides, without having the qualities of an
acid ; for animal substances, oils, even alkalis,
and lime, have this property. It is well known,
that it is the precipitate composed of iron an
the astringent principle, which, by remaining
suspended in the liquor, forms ink.

59. But although chemists considered the
astringent principle as always the same, eXPe;
rience shows, that all astringent substances are 1
equally proper for producing a heautiful ant
durable black ; it is of importance to determin®
which of themn may be employed with the greatest
siceess; it is, however, very difficalt to max®

i
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comparative experiments on this subject with
serfect accuracy, because some substances re-
quire much longer boiling than others to extract
their astringency ; because a difference in their
coarseness or fineness, when subjected to ebulli-
tion, is sufficient to produce-differences in the
results; and because the coloring particles have
a greater or less disposition to combine with the
stuff, according to the proportiun of sulphate of
iron that has heen made use of. Solutions of
iron in different acids may produce differences in
the results, according to, the state of oxygenation
of the iron in them, according as the proportion
of that metal is greater or less, and according to
the degree of strength which the different acids,
when disengaged, are capable of exerting on the
newly-formed compound.

60. In the dyeing of stuffs also some differ-
ences will be found to arise from their greater
or less attraction for the coloring particles. Dr.
Lewis has proved in his excellent ohserva-
tions on the process of making ink, that no
known astringent, not even sumach, can he sub-
stituted for gall-nuts. If, says M. Berthollet,
too large a proportion of sulphate of iron be
added to the galls, the ink becomes speedily
brown, and then passes to yellow, because the
astringent is destroyed by the action of the oxy-
gen, which the sulphate of the iron affords, or
progressively attracts from the atmosphere; for
we see that oxygen eventunally destroys those
coloring substances with which it is combined
in too great quantities. When this accident
happens from age, Dr. Lewis found that an infu-
sion of galls passed over the faded characters
restored them. According to Dr. Ure, the best
restorative for faded writing is a solution of ferro-
prussiate of potash, faintly acidulated, or sul-
Phuretted hydrogen water. Dr. Lewis ascer-
tined, by repeated experiments, that the best
proportion for ink is three parts of gall-nuts to
one of sulphate of iron; that cherry-gum, and
Plum-tree gum, are as good as gum-arabic for
giving the necessary consistence, and for keeping
suspended the bLlack molecules which tend to
fall; and that decoction of logwood employed
Instead of water for the infusion of the galls
mproves the beauty of the ink.

61, Mr. Beunie made many experiments to
determine the best process for giving cotton a
durable black. Tle first tried what solution of
1ron gave the finest black to galled cotton; he
afterwards combined different solutions, and
examined the durability of the blacks which he
produced; and made the same experiments on
galled cotton, with other metals and semimetals;
he employed in like manner a great number of
astringents, and tried with them cotton which
had received different preparations. He found
that out of twenty-one species of astringents, oak
siw-dust, the galls of the country, and yellow
iiyrobolans, were the only substances which
I'roduced a fine black, but which was still neither
%0 fine nor so durable as that obtained by the
¢ommon galls, e also found that the oak saw-
dust is preferable to the bark, employed by the
Gyers of thread, and, being cheaper, may be sub-
Stituted with advantage.

62. Messrs. Lavoisier, Vandermonde, Foui-
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croy, and Berthollet, made experiments on galls,
oak-bark, raspings of heart of oak, the external
part of oak, of logwood, and sumach, for the
purpose of forming a comparison of their quali-
ties. To ascertain the portion of astringent
principle contained in these different substances,
they took two ounces of each separately, which
they boiled half an hour in three pounds of
water; after the first water they added a second,
which underwent a similar ebullition; and con-
tinued these operations until the substances
appeared exhausted : they then mixed together
the decoctions that had been successively ob-
tained. A transparent solution of sulphate of
iron, in which the proportions of water and
sulphate had been exactly determined, was used.
They first estimated the quantity of the astrin-
gent principle, by the quantity of sulphate which
each liquor could decompose, and afterwards
by the weight of the black precipitate which was
formed. In order to stop precisely at the point
of saturation, they proceeded very slowly in the
precipitation, and towards the end added the
solution of sulphate only drop by drop, and
ceased at the moment when the last added quaun-
tity no longer augmented the intensity of the
black color.  When the liquor is too opaque to
allow its shade of color to be distinguished, a
small quantity of it is largely diluted with waters
and, by adding to this a little of the solution of
sulphate of iron at the entl of a glass tube, it is
discovered whether or not the point of saturation
has been attained: if we then wish to get the
precipitate which is formed, the whole must be
diluted with water very copiously.

63. This operation is an easy and accurate
mode for manufacturers to determine the proper
proportions of astringents, and solutions of iron.
To-saturate the decoction of two ounces of galls,
three drachms and sixty-one grains of iron were
required ; the precipitate weighed seven drachms
and twenty-four grains, when collected and dried.
The color of the decoction of oak bark is a deep .
yellow ; a very small portion of sulphate of iron
gives it a dirty reddish color, and a larger éng
changes it to a deep brown. The quantity of
sulphate required to saturate the decoctios of two
ounces of this bark, was eighteen grains. The
precipitate, collected and dried, formed coarser
and more compact grains, and weighed twenty-
two grains; the inner bark of the oak afforded
nearly the same result. But the decoction of
the raspings of the heart of oak required for its
saturation one drachm and twenty-four grains
and the precipitate weighed one drachm and
twenty-four grains ; the decoction of the external
wood of the oak produced very little precipitate.
The decoction of sumach acquired a reddish
violet color, when a small quantity of the sul-
phate of iron was added. The quantity required
for its saturation was two drachms eighteen grains.
The precipitate exactly resembled that afforded
by the galls. And the decoction of logwood
became of a sapphire blue color, by the addition of
sulphate of iron: if the point of saturation b
exceeded, the blue becomes greenish and dirty.
The éxact quantity required for saturation was
found to be one drachm forty-eight grains,and the
weight of the precipitate was two drachms twelve
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grains. The different precipitations made by
oak take place readily ; that by logwood, a little
more difficultly, but still more easily than that
which is effected by galls.

64. It was next ascertained, by trials made
with cloth, that the quantity of astringent sub-
stances required to give a black color of inten-
sity, to an equal weight of the same cloth, was
proportional to the quantities of astringent prin-
ciple, which had been already estimated in each
kind from the foregoing experiments; but the
black obtained by the different parts of the oak
does not resist proofs of color, nearly so well as
that which is produced by galls. Logwood
alone seems not capable of producing so intense
a black as galls or oak; nor does the color
which it produces stand the test of proofs so
well as that produced by galls.

65. We shall now consider the astringent
principle in regard to its property of combining
with vegetable and animal substances, particu-
larly the latter. Silk acquires by galling, which
is an operation that consists in macerating a stuff
in a decoction of some astringent substance, a
weight which cannot be taken from it, or dimin-
ished beyond a certain degree, by repeated
washing ; after which operation the stuff when
put into a solution of iron is dyed black, because
the astringent principle, decomposing the sul-
phate of iron, forms a triple compound with the
oxide of iron and the stuff which is dyed. A
stuff that is galled is likewise capable of combi-
ning with other coloring particles, the colors of
which thereby acquire fixity, if they do not
naturally possess it; so that the astringent com-
municates its durability to the triple compound,
or perhaps the more complex one which is
formed ; but by this union the color generally
becomes of a deeper shade. The astringent
principle, by combining with animal substances,
renders them incapable of corruption, and tends
to render their texture more compact; and in
this the art of tanning consists.

66. It maybe proper to take some notice here
of the substance denominated tannin, which,
while it has some properties in common with the
gallic acid, differs from it in others. Seguin
was the first who showed that astringents con-
tained a peculiar substance, which, in combining
with skin, gave it the properties of tanned
leather, and that the tanning effect arose from
the combination thus formed. Tannin may be
procured by digesting gall-nuts, grape-seeds,
oak-bark, or catechu, in a small quantity of
cold water. The solution, when evaporated,
affords a substance of a brownish-yellow color,
highly astringent, and soluble in water and in
alcohol. According to Mr. Brand, the purest
form of tannin appears to be derived from
bruised grape-seeds; but even here, he observes,
it is combined with other substances, from which
it Is, perhaps, scarcely separable. I have mever,
says he, been able to obtain it of greater purity
than by digesting powdered catechu in water at
33° or 34° filtering and boiling the solution,
which, on cooling, becomes slightly turbid, and
is to be filtered again, and evaporated to dry-
ness; cold water, applied as before, extracts
nearly prre tannin. The most distinctive cha-
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racter of tannin is that of affording an insoluble
precipitate when added to a solution of isinglass,
or any other animal jelly. On this property the
art of tanning depends, for which oak bark i
generally employed; but the barks of many
other trees are frequently employed for the same
purpose. Professor Proust recommends the
precipitation of a decoction of galls by powdered
carbonate of potassa, for obtaining tannin, wash.
ing well the greenish-gray flakes that fall down
with cold water, and drying them in a stove,
This precipitate becomes brown in the air,
brittle and shining like a tesin, and yet remains
soluble in hot water. In this state the tannin,
he says, is very pure. According to Berzelius,
tannin consists of hydrogen 4'186 -+ carbon
51°160 + oxygen 44-654.

67. M. Berthollet considers the abundance of
charcoal as the essential characteristic of the
astringent principle; the hydrogen, which it
contains only in small quantity, is however very
much disposed partially to combine with oxygen:
Hence, when an infusion of galls is left in con-
tact with vital air, a small quantity of the air only
is absorbed, and yet the color of the infusion
becomes much deeper; for, in conformity with
the theory already laid down, the charcoal
readily becomes predominant in consequence of
the slight combustion, and the color is rendered
deeper, and becomes brown, .

68. Substances which contain much charcoal,
and can undergo only a slight degree of combus-
tion, ought to possess considerable durability,
because charcoal does not combine with oxygen
in the ordinary temperature of the air, unless its
union be assisted by other attractions, and
because slight variations of temperature produce
no change in the dimensions of charcoal; but,
on the contrary, substances which contain much
hydrogen, and in which the particles of the
hydrogen are in a state of division, ought to be
easily decomposed, by the combination of the
hydrogen with azote or oxygen. The disunion
of their parts ought to take place from smalt
variations of temperature, because hydrogen 1$
dilatable by heat, which the carbonaceous parti-
cles are not. When, therefore, the astringent
principle is combined with an animal substance,
It communicates to it the properties which it
derives from the charcoal ; the animal substance
becomes less liable to change from slight varia-
tions of temperature ; instead of growing pumd,
it suffers a slight degree of combustion, by the
action of the air; for the process of tanning
probably could not go on in a perfectly close
vessel.

69. On examining the analyses that have been
made of indigo, which may be looked upon as
the coloring matter least liable to change of any
with which we are acquainted, it will be found
that this substance leaves, in distillation, 2
greater proportion of charcoal than even galls
themselves. M. Berthollet supposes that it 13
also to this abundance of charcoal, that the
durability of the color of indigo is to be attribu-
ted, and that the proportion of this pnncx‘ple 18
the chief cause of the difference observed in the
durability of colors; but the force of ad'hes.ion
may also have great influence, for a principle
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which combines intimately with another sub-
stance, ought to form with it a more permanent
compound, than one which has only a slight
disposition to unite with it; now tl}e astringent
prinmp\e _possesses a very strong dxsposmon to
form intimate combinations, especially with
animal substances.

70. Upon the samc principles may be ex-
slained the fixity communicated to coloring
particles by alumine, and by those metallic
oxides which are not liable to contain different

roportions of oxygen, such as tie oxide of tin,
and some others. The different coloring sub-
stances, capable of uniting with metallic oxides,
have an action upon them, analogous to that of
astringents. The oxides are deprived of more
or less of their oxygen, according to the force
with which they retain it, the strength of attrac-
tion with which the coloring particles tend to
combine with them, the proportions in which
they meet with each other, and the greater or less
disposition of the coloring particles towards
combustion.

71. The coloring particles also suffer a change
in their constitution from these circumstances:
thus the solutions of iron render brown all the
colors into which oxide of iron can enter,
although it has only a green or yellow color in
the state in which it is held in solution by acids,
and this effect goes on increasing to a certain
degree ; but the alteration of the coloring parti-
cles may afterwards be carried so far as to spoil
their color, and to diminish their tendency to
combination ; the oxide of iron is then brought
back to the yellow color by the oxygen which it
attracts, and is capable of retaining. The action
of metallic oxides and the coloring particles on_
each other, explains the changes observed in
solutions of the coloring particles, when mixed
with metallic solutions. The effect is” gradual,
as has been shown with respect to fustic. It
sometimes happens that the mixture does not
even grow turbid immediately, but loses its
transparency by degrees; the precipitation be-
gins; the sediment is formed; and its color
becomes gradually deeper. In producing these
effects, light has sometimes a considerable share.

72. Upon the whole, we may conclude, that
Mmetallic colors should be distinguished from
those which are peculiar to substances of the
Vegetable and animal kind: that the colors of
metals are modified and changed by oxidation,
and by the proportion of oxygen with which
they are combined; and that vegetable and
animal substances may themselves possess a
Peculiar color, which varies in the different states
through which they pass, or they may owe their
colors_to colored particles, either combined, or
SImply mixed with them. These are the parti-
cles which are extracted from different substan-
€8, and which undergo different preparations,
M order to render them proper for the various
Purposes of dying. And the coloring particles
Possess chemical properties which distinguish
l em from all other substances: the affinities
Which they have for acids, alkalis, earths,
Metallic oxides. oxygen, wool, silk, cotton, and
nen, from the principal of these properties.
R propaction to the affinity which the coloring
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particles have for wooly,silk, cotton, and linen,
they unite more or less readily and intimately
with them:. and thence arises the first cause of
variation in the processes employed, according
to the nature of the stuff, and of the coloring
substance employed. And by the affinity which
the coloring particles have for alumine and
metallic oxides, they form compounds with
these substances, in which their color is more or
less modified, and becomes more fixed, and less
affected by external agents than before. This
compound being formed of principles which
have separately the power of uniting with vege-
table substances, and more especially with
animal substances, preserves this property, and
forms a triple compound with the stuff ; and the
color, which has been again modified by the
formation of this triple union, acquires a greater
degree of fixity, and of indestructibility, when
exposed to the action of external agents.

73. The coloring particles have often so great
an affinity for alumine and metallic oxides, that
they separate them from acids which held them
in solution, and fall down with them; but the
affinity of the stuff is sometimes necessary, in
order that this separation may take place. The
oxides of metals, which combine with the color-
ing particles, modify their colors, not only by
their own, but alsa by acting upon their compo- -
sition by their oxygen. The change which the
coloring particles thereby suffer, is similar to that
occasioned by the air, which injures every color
in a greater or less degree. In the two different
principles which constitute thé air or the atmos-
phere, it is only the oxygenous gas that acts upon
the coloring particles. It combines with them,
weakening their color, and rendering it paler;
but presently its action is principally exerted on
the hydrogen, which enters into their composi-
tion, and 1t then forms water. This effect, con-
tinues M. Berthollet, ought to be considered as
a true combustion, whereby the charcoal which
enters into the composition of the coloring par-
ticles becomes predominant, and the color coin-
monly changes to yellow, fawn color, or brown;
or the injured part, by uniting with what remains
of the-original color, causes other appearances of

. a different kind. The combustion of the color-

ing particles is increased by light, and frequently
cannot take place without-its aid ; itis indeed in
this way that it contributes to the destruction of
colors. Heat promotes it-also, but less power-
fully than light, provided its intensity be not
very great. The effects of the nitric acid, the
oxygenated muriatic acid, and even the sulphu-
ric acid, when they make the color of the sub-
stances upon which they act pass to a yellow
and even to black, are to be attributed to a com-
bustion of a similar nature.

74. The effects of combustion may, however,
be concealed, by the oxygen combining with the
coloring particles, without the hydrogen being
particularly acted upon by it. But colors are
more or less fixed, in proportion to the greater or
less disposition of the coloring particles to suffer
this combustion. There are some substances
also ‘capable of acting on the color of stuffs, by a
stronger affinity, or by a solvent power and in
this consists the action of acids, alkalis, and soap
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A small quantity of these agents, however, may
scmetimes form supercompounds with the stuff,
and its color may be altered in that way. The
oxides of metals produce in the coloring particles,
with which they unite, a degree of combustion
proportioned to the quantity of oxygen which
these particles can take from them. Therefore
the colors, which the compounds of metallic
oxides and coloring particles assume, are the
product of the color peculiar to the coloring
particles, and of that peculiar to the metallic ox-
ide: but the coloring particles and metallic ox-
ides must be considered in that state to which
they have been reduced by the diminution of ox-
ygen in the oxide, and the diminution of hydro-
gen in the particles that produce the color. It
follows from this, that the metallic oxides, to
which the oxygen is only slightly attached, are
not fit to serve as intermedia for the coloring
particles, because they produce in them too
great a degree of combustion ; instances of this
kind are the oxides of silver, gold, and mercury.
The oxides which undergo considerable altera-
tions of color, by giving off more or less of their
oxygen, are also bad intermedia, particularly for
light shades, because they produce changeable
colors; examples of this kind are the oxides of
copper, of lead, and of bismuth. The oxides
which strongly retain their oxygen, and undergo
very little change of color by the loss of apropor-
tion of it, are the most suitable for this pur-
pose ; such is particularly the oxide of tin, which
quits its menstruum easily, which has a strong
affinity for the coloring particles, and which
affords them a basis that is very white, and pro-
per for giving a brightness to their shades, without
altering them by the mixture of another color.
The oxide of zinc is possessed of some of these
properties in a considerable degree.

75. To account for the colors, which proceed
from the union of the coloring particles with the
basis which a mordant gives them, we must at-
tend to the proportion in which the coloring
particles unite to that basis. Thus the solution
of tin, which produces a very copious precipitate
with a solution of coloring particles, and which
thereby proves that the oxide of tin enters in a
large proportion into the precipitate, has a much
greater influence on the color of the precipitate,
by the whiteness of its basis, than the solution of
zinc, or that of alum, which generally produce
much less copious precipitates. The precipitates
produced by these two last substances retain
very nearly the natural tint which the coloring
particles afforded. It is therefore necessary to
distinguish, in the action of mordants, the com-
binations that may take place by their means, be-
tween the coloring particles, the stuff, and the
intermedium; the proportions of the coloring
substances and intermedium; the modifications
of color, which may arise from the mixture of
the color of the coloring particles, and of that
of the basis to which they are united ; and the
changes which the coloring particles may suffer,
from the combustion that may be produced by
the substance that is employed as an interme-
dium. It is evident alse, that astringents do not
differ essentially from coloring particles ; but the
latter take this name, cspecially when employed
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to produce black with oxide of iron, by resto;.
ing this metal to the state of a black oxide, anq
by their assuming a dark color from the action of
oxygen.

76. The notion of an astringent supposes,
moreover, the property of combimng in a certajy
quantity with animal substances, giving thery
thus solidity and incorruptibility ; because thege
two properties are most commonly united. Thege
again are derived from their large share of car-
bon, a circumstance in their composition which
gives them increased tendency to solidity, ang
greater stability.

77. On this ingenious theory of Berthollet, Dy,
Bancroft, an able writer on dyeing, has made
some remarks that deserve attention. In hig
opinion M. Berthollet, in ascribing the decays
of vegetable and animal coloring matters in
general, to effects or changes similar to those of
combus#ton, has gone much farther than is way-
rantable by facts. It cannot, he thinks, be his
intention, that we should apply the term of
combustion to alterations which result from a
simple addition of oxygen to coloring matters,
with a destruction or separation of any of their
component parts; though many of the decays
and extinctions of these colors evidently arise’
only from such simple additions of oxygen. The
nitric, sulphuric, and other acids, containing
oxygen, have the power not only of weakening,’
but of extinguishing, for a time, the colors of
many tingent matters; not by any effect which'
can properly be denominated a combustion, but
rather by a change in their several attractions fof
particular rays of light; but none of their parts
being destroyed, or carried away, the addition of
an alkali, or of calcareous carbonate, will ge=
nerally undo such alteration, and restore the
original color, by decomposing and neutralising
the acid or oxygen which had caused the altera-
tion. :

78. Of this numerous instances might begiven,
it being the case of almost all vegetable or ani-
mal coloring matters. It will be sufficient to
mention, that ink dropped into a glass of diluted
nitric, vitriolic, or other acid, will lose its color,
and that it may be again restored by adding &
suitable portion of vegetable or fossil alkali ; and
that this may be done several times with the same
ink, and therefore the change, or loss of color,
could not have been the effect of combustion.
If, however, this ink had not been fixed by dye-
ing in the substance either of wool, silk, linen,
or cotton, and the substance so dyed had been
dipped into a glass of diluted acid, a consider-
able part of the coloring matter would have been
dislodged, aud separated from the dyed sub-
stance, by its affinity with the oxygen or acid;
although no combustion had taken place, the
color so separated and lost could not be again
restored without a second dyeing. This loss ¢
color would be similar to what frequently hap-
pens to colors from exposure to the sun and air,
by which they are gradually weakened, many !
them without any other change of tint than the

-simple diminution of their original quantity ©

coloring matter ; and this continuing in the more
fugitive colors, particularly that of turmeric, the
cloth is soon left as white as before it had heer:
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Jyed, without any thing like cowbustion having,
ever taken plage in it, or in the matter with
which it was dyed. It may also be presumed,
hat colors are mnot generally impaired by any
thing like combustion, from this fact, that there
are but few of them which the common muriatic
acid does not injure, as much as either the nitric
or the sulphuric; and as there can beno combus-
tion without oxygen, and as the common muriatic
acid either contains none, or what it does contain
is confessedly combined with it by an affinity too
powerful to be overcome by any known substaxnce
or means, it follows, that the oxygen (if it contain
any)cannot be liberated so as toact in the way of
combustion upon any other matter; and therefore,
when the common muriatic acid changes or de-
stroys the colors, it changes or destroysthe af-
finities upon which they depend, by producing
effects different from those of combustion ; and
as the changes which it produces on colors are
i most cases similar to those produced by the
pitric, salphuric, and other acids known to con-
tain oxygen, it is reasonable to conclude, that
these also act upon colors, by producing other
effects than those of combustion. :
79. M. Sennebier exposed a great variety of
woods to the action of the sun and air, aud found
ail their colors very soon affected. The white
woods penerally became brown, and the red and
violet changed either to yellow or black. Gualia-
cum was rendered green; the oak and the cedar
were whitened, as were the brown woods gene-
rally ; effects which certainly do not resemble
those of combustion, any more than the bleaching
of wax or tallow by exposure to the air, It is
therefore evident, argues Dr. Bancroft, that the
color of each particular substance depends on
its constitution, producing in it a particulan at-
traction for certain rays of light; and a disposi~
tion to reflect or transmit certain other rays; and
i this respect it may doubtless suffer very con-
siderable changes from the action or combination
of oxygen, without any effects similar to those
of combustion. And, indeed, the changes of
color which arise from the access of atmospheric
ar, seldom resemble those which the mere pre-
dominance of blackness (the supposed uatural
color of carbon) would produce; though thig
may have been the case with the coloring matter
of brown or unbleached linen, upon which the
€xperiments of M. Berthollet seem principally to
hgve been made. But whether the action of
Vital aix, or its basis, in promoting the decaysand
colots, ought to be denominated a combustion or
not, Dr. Bancroft is confident, that at least some
of them are lable to be impaired, not so much
;)‘)l' an accession of oxygen, as by the loss of it.
‘l 2e difference of color in arterial and venous
"10_0d had been long noticed, and numerous ex-
Periments have shown that the fine vermilion co-
lor of the former is produced solely by vital air,
Which it jg capable of acquiring through bladders,
the coats of blood-vessels, &c. And Mr. Hassen-
fatz seems to have proved, that, as this fine red
color js gained by a dissolution of oxygen in the
‘wrterial blood, so it is lost, and the dark color of
the venous blood restored, by a separation of
€ oXygen, in consequence of its forming a new
“ombination with the hydrogen wnd carbon of
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80. Dr. Bancroft is also of opinion, that the
blue color of indigo depends upou a certain
portion of oxygen, for he has found that a solu-
tion of indigo, by losing its oxygen, may become
as pellucid, and, excepting a very slight yellowisk
tinge, as colorless as water, and afterwards
speedily return through all the shades of yellow
and green to its original deep blue, by exposure
to atmospheric or vital air.  Similar to this, haz
remarks, is the fact long since observed by the
abbe Nollet, of the tincture of archil employed
to color the spirit of wine used in thermometers,
and which after some time loses its color, but
recovers it again upon being exposed ‘o atmos-
pheric air.  This also happens to the infusion
of turnsole, and to syrup of violets, which lose
their colors when secluded from air, and regain
them when placed in contact with it. He has
also observed various animal and vegetable co-
lors, produced solely by the contact of atmos-
pheric air; and some others, which, when given
by dyeing or callico-printing to wool, silk, cot-
ton, &c., though unable to sustain a single day’s
exposure to the sun and air without manifest
injury, were found to receive none from the
action of strong nitric or sulphuric acids, but,
on the contrary, were perceived by being wetted .
with them, and even with oxygenated muriatic
and sulphuric acids. ~But the same colors, if co-
vered with linseed oil, were found to decay more
quickly from exposure to the sun and air, than
if uncovered. These colors, therefore, he con-
tends, could not owe their decay to the contact
or combination of oxygen, because they were
not oaly unhurt, but benefited by its concentrated
powers in the nitric, the oxygenated muriatic, and
sulphuric acids; and also hecause they were
soonest impaired when defended from the access
of oxygen, bLy being covered with linseed oil.
Probably the decays of these colors were ocea-
sioned by a loss of at least some part of the
oxygen which' was necessary to their existence,
and which the linseed oil assisted in depriving
them of, by the strong affinity it-has with oxygen.

81. Dr. Bancroft further observes, that,” in
forming systems, we are apt to draw geneial
conclusions from only a partial view of facts.
This M. Berthollet seems to have dome,, not
only in ascribing the decays of vegetable and
animal colors, exclusively to effects similar to
those of combustion, but also i representing
the oxygenated mariatic_acid, as an accurate test
for anticipating, in a fe v minutes, the changes
which these colors are liable to suffer by long ex-
posure to the action of sun and air; for, says he,
though it is true, that the oxygenated muriatic
acid, in weakening or destroying colors, gives
up to them more or less of the oxygen which it
had received by distillation from manganese;
and that, by this new combination of oxygen,
those affinities for particular rays of light, upon
which their colors depend, are liable to be de-
stroyed ; it is nevertheless true, that the changes
of color so produced are no certain indication
of those, which the combined influence of light
and. air will occasion upon colors in general :
there being several colors which are very speedily
destroyed by the latter of these causes, though
they resist the strongest action of the oxygenated
muriatic acid, without sufferine anv decree of
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injury or hurt. The Dr. adds, that M.
Berthollet well knows, since nobody has con-
tributed more to ascertain, how much the pro-
perties of oxygen are diversified by each par-
ticular basis to which it unites; and that it does
not, therefore, scem warrantable to imagine, that
its action will not be modified by a basis so
powerful as that of the common muriatic acid,
or that the united properties of both should re-
present or resemble those of atmospheric air
upon colors, any more than they do in the lungs
by respiration; where, instead of supporting
life, they would instantly put an end to it.

82. These observations were made in reference
to the maunner in which M. Berthollet had ex-

ressed himself on the subject in his Elemens
de I’ Art de la Teinture, published in 1791. A
new edition of this work was published about
the year 1804, in which the author has fully
noticed Dr. Bancroft’s arguments ; refuted some
of them ; admitted the force of others in pd¥t;
and, ih some respects, has availed himself of
the important improvemelnts of Dr. Bancroft.

OF THE DIFFERENCES BETWEEN ANIMAL AND
VEGETABLE SUBSTANCES.

83. Before we proceed to treat of the practice
of dyeing, it will be necessary to consider some
of the leading differences that exist between
several of the substances to be dyed, and to
point out the processes through which they must
pass before they will receive the colors required.
The following 1s the substance of M. Berthollet’s
opinion relative to this subject :—Itis now known,
that the composition of animal substances is
distinguished from that of vegetables, by their
abounding in a particular principle called azote,
which is found only in small quantities in vege-
tables, as well as by their containing much more
hydrogen, or base of inflammable air, than is
found in the other. From these two causes, the
differences observed in the distillation of animal
and vegetable substances proceed: the former
yield a large quantity of ammoniac or volatile
alkali; the latter afford very little, and some-
times yield an acid: the former yield a great
deal of oil, the predominant principle in which
is hydrogen, which is very volatile and disposed
to fly off by a small increase of temperature;
while the latter sometimes do not yield it in the
least sensible quantity.

84. Dr. Ure in a note, p. 151, vol. 1. of his
translation of Berthollet’s treatise, has the fol-
lowing remarks on this theory. Modern re-
searches do not justify this position of M. Ber-
thollet. Sugar and starch, by the analyses of
M.M. Gay Lussac and Berzelius, contain about
as much hydrogen as fibrin does, and very little
less than gelatin and albumen; while, by my
analyses, wool and silk contain less hydrogén
than cotton and flax. See Phil. Trans. for
1822.

I subjoin the results of my analytical experi-
ments on the four principal subjects of dyeing.

Carbon. Hydrogen. Oxygen, Azote.

Wool 5370 2:80 31-20 12:30
Silk 50°69 394 34-04 11-33
Cotton 4211 506 5283
Flax 42-81 550 5170

. from time to time with sticks.
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The first two, independently of the azote, pog
sess a marked difference of composition, from
their excess of carbon and deficiency of oxygen,

85. In consequence of this composition
animal substances, when set on fire, produceé
bright flame, which breaks out at the beginnin
but is soon stifled by the charcoal which i
formed, and which has peculiar properties; thejs
combustion is accompanied with a penetratin
odor, owing to the ammoniac and oil which
escape unconsumed ; they are liable to putres
faction, in which process ammoniac is produced,
as well as in their distillation, by a more intimata’
union of the azote and hydrogen ; while vege.:
table substances, on the contrary, undergo the
vinous and acetous fermentation. It is evident,
that, as animal substances contain a considerabla
quantity of principles disposed to assume ap:
elastic form, they have less cohesive force amon
their particles than vegetables, and a greater dis:
position to combine with other substances ; hence'
they are more liable to be destroyed by different
agents, and are more disposed to combine with
coloring particles. o

86. The consequence of this action on animal
substances is, that they cannot bear lies, and'
that alkalis should be used with great caution in
the processes employed for dyeing them ; where<
as no danger is to be apprehended from the use!
of alkalis with substances of the vegetable kind,'
Nitric and sulphuric acids have also a consis'
derable action on animal substances : the former
decomposes them, extricates the azote, separateg,
the fatty matter, and forms carbonic acid of’
fixed air, and oxalic acid or the acid of sugag
with a part of the hydrogen and a part of thé
charcoal ; the latter extricates the inflammablé’
gas, probably azotic gas, and .reduces the other
principles to the state of carbon. Silk bears
some resemblance to vegetable substances, from
its being less disposed to combine with coloring
particles, and by resisting the action of alkalis
and acids more powerfully; which may arisé
either from the same principles being more inti~
mately combined in it than in wool, or, more
probably, from its containing less azote angl‘
hydrogen. But, though the action of alkalis and
acids upon silk be weaker than upon wool, they
should still be employed with great caution, be-
cause the brightness of color required in silk
appears to depend upon the smoothness of its
surface, which should, on that account, be pre-
served unimpaired, with every possible attention,
Cotton withstands the action of acids much bet-
ter than flax or hemp. Even the nitric acid does
not destroy it without great difficulty.

Or WooL.

87. The value of wool, and its fitness for the
different kinds of manufacture, depend upon thﬁ
length and fineness of its filaments. Woel i$
naturally covered with a kind of grease, which
preserves it from moths ; so that it is not scour
until it is about to be dyed, or formed into yarm:
To scour wool, it is generally put for about 8
quarter of an hour into a kettle, containing @
sufficient quantity of water, mixed with one-
fourth of putrid urine, heated_to such a degree
as the hand can just bear, and it must be stirred
It is then taken
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out, put to drain, and carried in a large basket
to 2 running water, where it is moved about
until the grease is entirely separated, and no
Jonger renders the water turbid ; it is afterwards
taken out, and left to drain. It sometimes loses
in this operation more than a fifth of its weight.
This operation should be conducted with much
care, since the more correctly it is performed,
the better is the wool fitted to receive the dye.
In this process the ammonia or volatile alkali
which exists in the urine, readily combines with
the oil of the wool, and forms a soap, which,
being soluble in water, is dissolved and carried
(.cﬂ‘. '

88. Wool is dyed in the fleece before it is
spun, when it is iutended to form cloths of mixed
colors; it is .dyed after being spun, when in-
tended principally for tapestry: but it is most
generally dyed after having been manufactured
into cloth,  If wool be dyed in the fleece, its
filaments, from being separate, absorb a larger
quantity of the coloring particles than when it
Is spun;; for the same reason, woollen yarn takes
ap more than cloth: but cloths themselves vary
considerably in this respect, according to their
degree of fineness, or the closeness of their tex-
ture. DBesides, the variety in their dimensions,
the different qualities of the ingredients employed
in dyeing, and a difference of circumstances in
the process, prevent us from relying “upon the
precise quantities recommended for the pro-
cesses. This ought in all dyes to be attended to.
It is a fact well known to dyers and others, that
the coarse wool from the thighs and tails of
some sheep receives the coloring particles with
great difficulty. The finest cloth is never fully
penetrated with the scarlet dye, hence the in-
terior of the cloth appears always of a lighter
shade when cut, and sometimes almost white.
For the generality of colors, wool requires to be
prepared by a bath, in which it is boiled with
saline substances, principally with alum and
tartar ; but there are some dyes for which the
Wool does not require such a preparation ; then
it must be well washed in warm water, and
Wrung out, or left to drain.

89. The surface of the filaments of wool or
hair is not quite smooth ; for, although no rough-
1ess or inequality can be discovered, yet they
Seem to be formed of fine laminz placed over
€ach other in a slanting direction, from the root
of the filament towards the point, resembling the
Arrangement of the scales of a fish, which cover
€ach other from the head of the animal to its
"“1.- This peculiarity of structure is proved b
dsimple experiment. If a hair be held by the
;‘;Ot 0 one hand, and drawn between the fingers

the other hand, from the root towards the
Sg:“tet hardly any friction is perceived, and no
Iindse is heard; but if it be seized by the point,

passed in the same manner between the
;;;;5*375 fFOm the point towards the root, a re-
.oance is felt, and a tremulous motion is per-
“EPtible to the touch, while the ear perceives a
islght noise. Thus it appears, that the texture
as’}oﬁ the same from the root towards the point,
ar':t 1s from the point towards the root. This is

1€t confirmed by another experiment. If a

3r be held between the thumb and fore-finger,
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and they be rubbed against each other in the
longitud_inal direction of the hair, it acquires a
progressive motion towards the root. This ef-
fect depends not on the nature of the skin of the
finger, or on its texture, for if the hair be turned
and the point placed where the root formerly
was, the motion is reversed, that is, it will stifl
be towards the root.

90. On this peculiarity of structure, which
was observed by M. Monge, depend the pro-
cesses of felting and fulling of hair and wool
for different purposes. In the process of felting,
the floceuli of wool are struck with the string of
the bow, by which the filaments are detached,
and dispersed in the air. These filaments fall
back on each other in all directions, and, when a
layer of a certain thickness is formed, they are
covered with a cloth, on which the workman
presses with his hands in all parts. By this
pressure the filaments are brought nearer to each
other; the points of conta¢t are multiplied; the
progressive motion towards the root is produced
by the agitation; the filaments entangle each
other; and the lamin® of each taking hold of
those of the others, which are in an opposite
direction, the whole is retained in a state of close
contexture.

91. Connected with this operation is that of
fulling. The roughness on the surface of the
filaments of wool, and their tendency to acquire
a progressive motion towards the root, produce
great inconvenience in the operations of spinning
and weaving. This inconvenience is obviated
by covering the filaments with a coat of oil,
which fills up the pores,and renders the asperities
less sensible. When these operations are finished,
the stuff must be freed from the oil, which would
prevent it from taking the color with which it is
to be dyed. Ior this purpose it is taken to the
fulling-mill, where it is beaten with large heetles,
in a trough of water, through which clay has
been diffused. The clay unites with the oil,
which, being thus rendered soluble in water, is
carried off by fresh portions of water, conveyed
to it. In this way the stuff is scoured ; but this
is not the sole object of the operation. By the
alternate pressure of the beetles, an effect similar
to that of the hands of the workman, in the
operation of felting, is produced. The filaments
composing a thread of warp or woof, acquire a
progressive motion ; are entangled with the
filaments of the adjoining threads; those of the
latter into the next, and so on, till the whole be-
come felted together. The stuff i5 now con-
tracted in all its dimensions, and, participating
both of the nature of cloth and of felt, may be
cut without being subjected to ravel ; and, when
employed to make a garment, requires ‘no hem-
ming. In a common woollen stocking -web,
after this operation, the stitches are no longer
subject to run, and, the threads of the warp and
woof being less distinct from each. other, the -
whole stuff is thickened, and forms a warmer
covering.

OrF Srik.

02. Silk in its matural state is coated over
with a suhstance which has generally been con-
sidered as a kind of gum or varnish. To this
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substance the silk is supposed to owe its elasticity
and stiffness. Besides this varnish, the silk
usually met with in Europe is impregnated with
a substance of a yellow color, and, for most
of the purposes. for which silk is required,
it is necessary to free it from both the varnish
and the coloring matter. To effect this, the
silk is subjected to the operation of scouring;
but it is very obvious that when the silk is to be
dyed, the scouring need not be carried so far
as is required where it is to remain white. Dif-
ferent colors, also, will require different degrees
of scouring; and this difference is generally
regulated by the quantity of soap employed:
100 pounds of silk boiled in a solution of
twenty pounds of soap, for three or four hours,
supplying a little water occasionally because of
the evaporation, will be sufficientiy prepared to
receive the common colors. For blue colors the
proportion of soap must be greater; and scarlet,
cherry color, &c., require a still greater propor-
tion, because for those colors the ground must be
whiter. ’

93. When silk is to be employed white, it
must undergo three operations. The first con-
sists in keeping the hanks of silk in a solution
of thirty pounds of soap to 100 of silk: this
solution ought to be very hot, but not boil-
ing; when any part of the hanks immersed is
entirely free from its gum, which is known by
the whiteness it acquires, the hanks are to be
shaken over, as the dyers term it, so that the
part which was not before immersed, may
undergo the same process. They are then taken
out and wrung, as the process is finished.

94. In the second operation the silk is put
into bags of coarse cloth, each bag containing
from twenty-five to thirty pounds. A solution
of soap is prepared as in the former case, but
with a smaller proportion of soap. In this the
bags are boiled for an hour and a half; and that
they may not receive too much heat by resting
on the bottom of the vessel, they must be con-
stantly stirred during the operation.

95. The third operation is to communicate
to the silk different shades, that the white may
be rendered more pleasing. Thebe shades are
kuown by different names, as China-white, silver-
white, azure-white, or thread-white. For this
purpose a solution of soap is also prepared, of
which the proper degree of strength is ascer-
tained by its manner of frothing by agitation.
For the China-white, which is required to have
a slight tinge of red, a small quantity of anatto
is added, and the silk is shaken over in it till it
has “acquired the shade required. In other

. whites, a blue tinge is given by adding a little
blue to the solution of soap. The azure-white
is produced by means of indigo. To prepare
the azure, fine indigo is well washed in mode-
rately warm water, after which boiling water is
poured upon it. It is then left to settle, and the
liquid .pas#”ouly, which contains the finer and
more soluble parts, is employed.

96. Some use no soap in the third operation,
but, when the second is completed, they wash
the silks, fumigate with sulphur, and azure them
with river water, which should be very pure.
But all these operations are not sufficient to give

Jparticles which are combined with it.
‘cohol which has been impregnated with the
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silk that degree of brightness which is necessary,
when it is to be employed in the manufacture of
white stuffs. For this purpose it must undergo
the process of sulphuration, in which the silk is
exposed to the vapor of sulphur. - But before
the silk which has been thus treated is fit for re-
ceiving colors, and retaining them in their full
lustre, the sulphur which adheres to it must be
separated by immersion and agitation for some
time in warm water, otherwise the colors are
tarnished and greatly injured.

97. It has long been an object of consider-
able importance, to deprive silk of its coloring
matter, without destroying the gum, on which
its stiffness and elasticity depend. A process
for this purpose was discovered by Beaumé, but,
as it was not made public, others have been led
to it by conjecture and experiment. The follow-
ing account, given by Berthollet, is all that has
transpired concerning this process. A mixture .
is made with a small quantity of muriatic acid
and alcohol. The muriatic acid should be in a
state "of purity, and entirely free from nitric
acid, which would give the silk a yellow color.
In the mixture thus prepared, the silk is to be
immersed.

98. One of the most difficult parts of the
process, especially when large quantities are
operated upon, is to produce a uniform white-
ness. In dyeing the whitened silk, there is also
some difficulty in preventing its curling ; hence,
it is recommended to keep it constantly stretched
during the drying. The muriatic acid seems to
be useful in this process, by softening the gum,
and assisting the alcohol to dissolve the coloring
The al-

coloring matter may be again separated from it
and purified, and may thuas serve in future ope-
rations, and render the process more economical.
This may be effected by distillation with a mo-
derate heat, in glass or stone-ware vessels.

The preparation with alum is a very important
preliminary operation in the dyeing of silk.

. Without this process, few colors would have

either beauty or durability. Forty or fifty pounds
of alum, dissolved in warm water, are mixed in
a vat, with forty or fifty pails of water; and, to
prevent the crystallisation of the salt, the solution
must be carefully stirred during the mixture.
The silk being previously washed and beetled,
to separate any remains of soap, is immersed in
this alum liquor, and after eight or nine hours is
wrung out, and washed in a stream of water: 150
pounds of silk may be prepared in the above
quantity of liquor; but when it begins to grow
weak, which may be known by the taste, twenty
or twenty-five pounds of alum are to be added,
and the addition repeated till the liquor acquires
an offensive smell. It may then be employed in
the preparation of silk intended for darker colors,
till its whole strength is dissipated. This prepa-
ration of silk with alum must be made in the
cold ; for when the liquor is employed hot, the
lustre is impaired.

Or CortTox.

99. Cotion is the down or wool obtained from
the pods of the gossipium, a shrubby plant which
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~rows 1n warm climates. Cottons differ prin-
cipally in the length of their filaments, their
fineness, strength, and color. This substance
has different shades, from a deep yellow to a
white. The most beautiful is not always the
whitest ; it is necessary to bleach it, by processes
similar to those employed in the bleaching of
linen. Or, instead of these, oxygenated muratic
acid may be employed ; and a more beautiful
white thus produced, than by the ordinary way
of Dbleaching. M, Berthollet succeeded in
bleaching the yellow cotton of St. Domingo,
which very obstinately retains this bad color.
But, that cotton may be disposed to receive the
dye, it must undergo scouring. Some boil it in
sour water, but more frequently alkaline lie is
used ; the cotton must be boiled in it for two
hours, and then wrung out; after which it must
be rinsed in a stream of water, till the water
comes off clear; it must then be carefully dried.
The cotton stuffs, which are to be prepared, must
be soaked for some time in water, mixed with at
most one-fiftieth of sulphuric acid ; after which,
they must be carefully washed in a stream of
water, and dried. M. Berthellet has observed,
that the acid which had been used in this opera-
tion, had taken up a quantity of calcareous
earth and iron, which would have injured the
colors very much. Aluming and galling are
generally employed in the dyeing of cotton and
linen. 1In the preparation with alum, about fonr
ounices of it are required to each pound of stuff;
it must be dissolved with the precautions above-
mentioned. Some add a solution of soda in the
proportion of one-sixteenth of the alum; others
a small quantity of tartar and arsenic. The
thread is well impregnated by working it pound
by pound in this solution ; it is then put altoge-
ther into a vessel, and what remains of the liquor
is poured upon it. This is left for twenty-four
hours, and then removed to a stream of water,
where it remains for abaut two hours, to extract
a part of the alum, and is then washed. Cotton,
by this operation, gains about one-fortieth of its
own weight.

100. In the operation of galling, it is usual to
employ different quantities of galls or other as-
tringents, according to their quality, or the effect
10 be produced. Powdered galls are boiled for
3_b0ut two hours, ina quantity of water propor-
tioned to that of the thread to be galled ; the
hql.lor is then allowed to cool to a temperature
Which the hand can bear, after which'it is divided
Inlo a number of equal parts, that the thread may
2¢ wrought pound by pound; and what remains
1 poured upon the whole together. It is then
]he“ for twenty-four hours, when intended for
. lack, but for other colors twelve or fourteen hours
e sufficient. It may then be wrung out, and
Carefully dried.  When stuffs are galled, which
‘4ve already received a color, the operation is to

¢ performed in the cold, that the color may
Suffer no injury. M. Berthollet found thatcotton
Which had "been alumed, acquired more weight
i the galling than that which had not under-
8one that process; although alum adheres butina
Smal] quantity to cotton, it communicates to it a
Breater power of combining, both with the as-
Vor. VII.
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tringent principte and with the coloring particles
of different substances.

Or Irax.

101. Flax must undergo several preparations
before it be fit to receive the dye. Of these, the
watering is an operation of much consequence,
from its influence on the quality and quantity of
the product, and from its deleterious effects on
the air. In this operation, a glutinous juice,
which holds the green coloring part of the plant
in solution, undergoes a greater or less degree of
decomposition, according to the mode of con-
ducting the operation. This matter seems to re-
semble the glutinous part, that is held dissolved
in the juice procured from green plants by pres-
sure, which 1s separated along with the coloring
particles hy a heat approaching to that of ebul-
lition, which becomes putrid, and which affords
ammonia by distillation; but it is probable, that
water alone cannot sufficiently separate it from
the cortical parts : whence the hemp, which has
been watered in too strong a current, is deficient
in its softness and pliability, &c. But if the
water employed be stagnantand putrid, the hemp
acquires a brown color, loses its firmness, and
emits highly noxious vapors. This process is
therefore performed to the greatest advantage, in
watering pits situated on the banks of rivers,
where the water may be changed often enough to
prevent a putrefaction, that would injure the
hemp, and be prejudicial to the workmen; yet
not so often as to hinder the degree of putrefac-
tion which is necessary to render the water ca-
pable of dissolving the glutinous substance. To
prepare flax for the dye, it must also be sub-
jected to the operations of scouring, aluming,
and galling, in the same manner as cotton.

PART 1L
THE PRACTICE OF DYEING.

102. Before we proceed to give directions for
the various processes to be observed in the prac-
tice of dyeing, we shall take a brief view of M.
Berthollet’s observations on dyeing operations in
general, which cannot fail to be interesting to the
practical dyer.

103. “1t may be regarded,’ says he, ¢ as a ge-
neral principle, that processes performed in a
great manufactory are more advantageous than
those which are insulated, since, from the subdi-
vision of labor, each workman, occupied with a
single object, acquires celerity and perfection in
his employment, by which means the saving of
time and labor becomes very contiderable.

104. This principle is particularly applicable
to the art of dyeing, as the preparation which
remains after one operation may often be advan-
tageously employed in another. A bath from
which the coloring matter has been nearly .ex-
tracted in the first operation may be used as a
ground for other stuffs, or, with the addition of a
fresh portion of ingredients, may form a new
bath. The galls which have been applied to the
galling of silk may answer a similar purpose for
cotton or wool. From this it is evident that the
limitations under which the art of dyeing ‘labors

2 Q



594 DYE

in some countries must tend to obstruct its pro-
gress and improvement,

105. A dye-house should be situated as near
as possible to a stream of water, and should be
spacious and well lighted. It should be floored
with lime and plaster; and proper means should
be adopted to carry off water or spent baths by
forming channels or gutters, so that every opera-
tion may be conducted with the greatest attention
to cleanliness,.

106. The size and position of the boilers are
to be regulated by the nature and extent of the
operations for which they are designed. Except-
ing for scarlet and other delicate colors, in which
tin is used as amordal%,in which case tin vessels
are preferable, the boilers should be of brass or
copper. Brass, being less apt than copper to be
acted on by means of chemical agents, and to
commiunicate spots to the stuffs, is fitter for the
purpose of a dyeing vessel. It is scarcely neces-
sary to say that it is of the greatest consequence
that the coppers be well cleaned for every opera-
tion; and that vessels of a large size should be
furnished at the bottom with a pipe and stop-cock
for emptying them; there must also be a contri-
vance above each copper to support the poles for
the purpose of draining the stuffs which are im-
mersed, so that the liquor may fall back into the
vessel, and prevent waste.

107. Dyes for silk, where a boiling heat is not
necessary, are prepared in troughs or backs,
which are long copper or wooden vessels. The
colors which are used for silk are extremely deli-
cate. They must therefore be dried quickly,
that they may not be long exposed to the action
of the air, and that there may be no risk of
change. For this purpose, it is necessary to
have a drying room heated with a stove. The
silk is stretched on a moveable pole, which by
the dyers is called a shaker. This is hung up in
the heated chamber, and kept in constant motion
to promote the evaporation.

108. Tor pieces of stuffs, a winch or reel mus¢
be used; the ends of which are supported by
two iron forks which may be put up at pleasure
in holes made in the curb on which the edges of
the copper rest. The manipulations in dyeing
are neither difficult nor complicated. Their oh-
ject is to impregnate the stuff to be dyed with
the coloring particles, which are dissolved in the
bath. For this purpose, the action of the air is
necessary, not only in fixing the coloring parti-
cles, but also in rendering them more vivid;
while those which have not been fixedin the stuff
are to be carefully removed. In dyeing whole
pieces of stuff, or a number of pieces at once,
the winch or reel mentioned above must be em-
ployed. One end of the stuff is first laid across
it, and, by turning it quickly round, the whole
passes successively over it. By turning it after-
wards the contrary way, that part of the stuff
which was first immersed will be the last in the
second immersion, and by this means the color-
ing matter will be communicated as equally as
possible.

109. In dyeing wool in the fleece, a kind of
broad ladder with very close rounds, called by the
dyers of this country a scraw, or scray, is used.
This is placed over the copper, and the wool is
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put upon it for the purpose of draining and expo-
sure to the air, or when the liquor is to be
changed.

110. To separate the superabundant coloring
particles, or those which have not been fixed in
the stuff, after being dyed, it must be wrung out,
This operation is performed with a cylindrical
piece of wood, one end of which is fixed in the
wall, or in a post. This operation is often re-
peated a number of times successively, for the’
purpose of drying the stuffs more rapidly, and
communicating a brighter lustre. When, after a
certain quantity of fresh ingredients is added to
a liquor, and it is stirred about, it is said to be
raked, because it is mixed with the rake. In
dyeing, one color is frequently communicated to
stuffs, with the intention of applying another
upon it, and thus a compound color is produced.
The first of these operations is called giving a
ground. When it 1s found necessary to pass
stuffs several times through the same liquor, each
particular operation is called a dip. A color is
said to be rosed, when ared color, having a
yellow tinge, is changed to a shade inclining to
a crimson or ruby color; and the conversion of a
yellow red to a more complete red, is called
heightening the color.

111. In addition to these general remarks, we
might give more minute details of the different
operations which are employed in dyeing; but,
as we cannot presume that they would be of
much advantage to the practical dyer, we shall
not indulge in useless description. Although the
manipulations of dyeing are not very various,
and appear extremely simple, they require very
particular attention, and an experienced eye, in
order to judge of the qualities of the bath, to
produce and sustain the degree of heat suited to
each operation; to avoid all circumstances that
might occasion inequalities of color, to judge ac-
curately whether the shade of what comes out of
the bath suits the pattern, and to establish the
proper gradations in a series of shades.

112. We shall here make a few observations
on the qualities and effects of different kinds of
water, which may be considered as one of the
most essential agents in the art of dyeing. Itis
almost unnecessary to remark that water which is
muddy, or contains putrid substances, should
not be employed ; and, indeed, no kind of water
which possesses qualities distinguished by the
taste, ought to be used. Water which holds in
solution earthy salts, has a very considerable ac-
tion on coloring matters, and it is chiefly by
means of these salts. Such, for instance, are the
nitrates of lime and magnesia, muriate of lime
and magnesia, sulphate of lime, and carbonate of
lime and of magnesia.

113. These salts, which have earthy bases,
oppose the solution of the coloring particles, and
by entering into combination with many of them
cause a precipitation, by which means the coler
is at one time deeper, and at other times duller
than would otherwise be the case,  Waters im-
pregnated with the carbonates of lime and mag- "
nesia, yield a precipitate when they are boiled;
for the exeess of carbonic acid which held them
in solution is driven off by the heat; the earths
are thus precipitated, and adhering to the stuffs
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o be dyed, render them foul, and prevent the
coloring matter from combining with them.

114. It is of much consequence to be able to
distinguish the different kinds of water which
come under the denomination of hard-water, that
they may be avoided in the essential operations
of dyeing; but to detect different principles con-
tained in such waters, and to ascertain their
quantity with precision, require great skill, and
very delicate management of chemical operations,
which the experienced chemist only can be sup-
posed to possess.

115. One of these tests is the soap solution,
by which it may be discovered whether water
contain so large a portion of any of these saline
matters as may be injurious to the processes.
Salts which have earthy bases have the property
of decomposing soap by the action of double
affinity. The acid of the salt combines with the
alkali of the soap, and remains in solution, while
the earth of the salt and the oil of the soap enter
into combination, and form an earthy product
which is insoluble in water, and produces the
curdling appearance which is the consequence of
this new combination. Water, then, which is
limpid, which bas no perceptible taste or smell,
and has the property of dissolving soap without
decomposition, 1s sufficiently pure for the pro-
cesses of dyeing. All waters which possess these
qualities will be found equally proper for these
purposes.

116. But, as it is not always in the power of the
dyer to choose pure water, means of correcting
the water which would be- injurious, and particu~
larly for the dyeing of delicate colors, have been
proposed. Water in which bran has been allowed
to Lecome sour, is most commonly employed for
this purpose. This is known by the name of
sours, or sour water. The method of preparing
sour water is this : Twenty four bushels of bran are
put into a vessel that will contain about ten hogs-
heads. A large boiler is filled with water, and
when it is just ready to hoil, it is poured into
the vessel. Soon after the acid fermentation com-
mences, and in ahout twenty hours the liquor is
fit for use. Water which “is impregnated with
earthy salts, after being treated in this way, forms
no precipitate when boiled.

117. Mucilaginous plants are sometimes
boiled in the water for the purpose of correcting
it, when a froth forms that is to be carefully
skimmed off as it rises. The mucilage coagu-

ates, carrying with it the earths which separate
on the volatilisation of the carbonic acid, as well
as those that are merely mixed with the water
and which render it turbid.

The salts, however, which have an carthy base,
and which are in general injurious to dyeing,

0, in certain cases, serve to medify the colors
When the object of the dyer is to obtain deep
shades.  Tn" this way, for example, a crimson

hue s given to the color produced by cochi-
neal.

Or Dyeinc Brack.

118. We now proceed to give an account of
the most useful and advantageous processes for
Yiog different colors, and begin with the me-
thod of dying black.
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It has been justly observed, by an able writer
on this subject, that absolute black heing a com-
plete privation of all color, can scarcely be
ascribed to any body in nature, since it must then
become invisible. The color %0 named, as com-
municated by dye-stuffs, is, indeed, rather an
intense blue or brown, and is generally produced
by the union of these coloring matters with a
ferruginous mordant, and hence it may not im-
properly be termed a compound color. The
juice of the cashew nut communicates a biack
that will not wash out, and which resists boiling
with soap or alkalis, The anacardium occiden-
‘ale and the toxicodendron afford a durable dye,
put it is of a brownish hue. The juice of the
sloe affords a pale tint of a brownish cast, which
becomes deeper after having been repeatediy
washed with seap, and afterwards wetted with a
solution of alkali.- On boiling sloes, their juice
becomes red, and the red tinge, which in that
state it imparts to linen, is converted by washing
with soap into a bluish color ef some durability.
But these methods of obtaining a black color
cannot he employed in dyeing, hecause these
substances are not tg be obtained in sufficient
quantity, and the black which they afford is not
equal to that formed by the common processes.
All black colors, therefore, are the effects of
combination. To produce them, the black par-
ticles formed by the union of the astringent
principle with the oxide of iromn, held in solution
by an acid, are fixed on the stuff that is intended
to be dyed.

119. There are very few substances which
‘have the property of producing of themselves a
permanent black color. The juice of some plants
1s found to produce this effect on cotton and
linen.

120. When the particles are precipitated from
the mixture of an astringent and a solution of
iron, they have only a blue color; if they be then
left exposed to the air,and moistened with water,
their color becomes deeper, but still the blue is
distinguishable, The stuff itself then contributes
to increase the intensity of the black, whether it
be that in this state of combination it undergoes
a slight combustion, or that the coloring particles
undergo a further degree of combustion, from
presenting a larger surface to the air. Without
the action of the air, however, a fine black can-
not be produced ; on which account the operations
are performed at different, intervals, during which
the stuff is taken out of the bath, that it may be
exposed’to-the air. M. Berthollet has ascertained,
that black stuffs placed in contact with pure air
diminish its volume, and consequently absorb
a certain portion of it.

121. Of Dyeing Woollen Black.—From the
process described by Hellot, woollen cloth, to he
dyed black ought to veceive the deepestbluetint,
ormazarine blue, to be washed in the river as soon
as taken out of the vat, and afterwards cleansed
by the fulling mill.

For every hundred pounds of stuff, ten pounds
of logwood, and ten pounds of galls reduced to
powder, are put into_a bag, and boiled with a
sufficient quantity of water, for twelve hours.
A third of this liquor is put into another copper,
with two pounds of verdigris. The stuff.is im-



596

mersed in this, and continually stirred for two
hours. The liquor should be kept hot, but it
cught not to boil. At the end of two hours the
stuff is taken out, and a similar portion of the
liquor is put into the copper, with eight pounds
of sulphate of iron. During the solution of the
copperas, the fire is diminished, and the liguor is
allowed to cool for half an hour, stirring it well
the whole time. The remainder is then to be
added, and, after making this addition, the bag
containing the astringent matters should be
strongly pressed, to separate the whole. A quan-
tity of sumach, from fifteen to twenty pounds, is
now to be added, and the liquor is just raised
to the boiling temperature; and when it has
given one boil, it is to be immediately stopped
with a little cold water. A fresh quantity of sul-
phate of iron, to the amount of two pounds, is
then added, and the stuff iskept in it for another
hour, after which it is taken out, washed and
aired ; it is again put into the copper, and con-
stantly stirred for an hour. It is then carried to
the river, well washed, and fulled. To soften
the black color, and make it more firm, another
hiquor is prepared with weld.  This is made to
boil for a moment, and when it is cooled the
stuff is passed through it. By this process, which
is indeed somewhat complicated, a beautiful
black color is produced.

122. But the methods usually followed for
dyeing black, are more simple. Cloth, which
has been previously dyed blue, is merely boiled
in a vat of galls for two hours. It is then kept
two hours, but without boiling, in the vat of log-
wood and sulphate of iron, and afterwards washed
and fulled. According to Hellot’s process, a
liquor is to be prepared of a pound and a half
of yellow wood, five pounds of logwood, and ten
pounds of sumach, for every fifteen yards of deep
blue cloth ; and, the cloth having boiled in this
for three hours, ten pounds of sulphate of iron
are added ; the cloth is allowed to remain for
two hours longer, when 1t is taken out and aired,
after which it 1s again returned to the vat for an
hour, and then washed and fulled.

When stuffs are to be dyed at less expense,
instead of the blue ground, a brown or root-co-
lored ground may be substituted. This brown
or fawn color is communicated by means of the
root of the walnut-tree, or green walnut-peels.
The stuffs are then to be dyed black, according
to some of the methods already described.

123. The proportions of the ingredients em-
ployed by the English dyers are, for every hun-
dred pounds of cloth previously dyed a deep
blue, about five pounds of sulphate of iron, five
pounds of galls, and thirty of logwood. The
first step in the process is to gall the cloth, after
which it is passed through the decoction of log-
wood, to which the sulphate of iron has been
added.

124. As a substitute for galls, the leaves of
the arbutus, uva ursi, have been recommended,
and employed. The leaves must be carefully
dried, so that the green color may be preserved :
100 pounds of wool are hoiled with sixteen
pounds of sulphate of iron, and eight of tartar,
for two hours; the following day the cloth is

10 berinsed as after aluming ; 150 pounds of the
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leaves are then to be boiled for two hours in
water, and after being taken out, a small quan-
tity of madder is to be added to the liquor,
putting in the cloth at the same time, which ig
to remain about an hour and a half. It is they
taken out and rinsed in water. By this Pprocess,
it is said, that blue cloth receives a tolerably
good black, but white cloth becomes only of 5
deep brown.

125. After the operations for dyeing the cloth
have been finished, it is washed in a river, and
fulled, till the waterrunsoff colorless. Soap suds
are recommended by some in fulling fine clothg
but it is rather difficult to free the cloth entirel
from the soap. After the cloth has come from the
fuliing mill, some propose to give ita dip in g
bath of weld, by which it is said to be softened,
and the color better fixed; but, according to
Lewis, this operation, which in other cases is of
advantage, is useless after the cloth has been
treated with the soap suds. .

126. Of Dyeing Silk Blac.—In communicat-
ing a black color to silk, different operations are
necessary, such as boiling, galling, repairing the
vat, dyeing, and softening. To give a deeper
shade to silk, it is necessary to deprive it of the
gummy substance of which we have already
spoken. This is done by boiling it four or five
hours with one-fifth of its weight of white soap,
and afterwards beetling and carefully washing
it. The gummy sabstance, before mentioned,
which silk in its natural state contains, does not
increase the strength of the silk, which is then
called raw; but renders it more liable to'wear
out, from the stiffness it imparts to it: and though
raw silk takes a black color with more facility,
than silk which has been scoured ordivested of its
gum, that black is much less perfect, and resists
the re-actives calculated to dissolve the coloring
matter, in a much less forcible manner.

127. In the process of galling silk, three-
fourths of its weight of galls are to be boiled for
three or four hours, but the proportion must de-
pend on their quality.  After the boiling, the li-
quor is allowed to remain at rest for two hours ;
the silk is then put into the bath, and left there
from twelve to thirty-six hours, when it is to be
taken out, and washed in the river: But as silk
is capable of combining with a great proportion
of the astringent principle, or tan, from which it
receives a considerable increase of weight, it is
allowed to remain for a longer or shorter time, as
the silk is required to have more or less additional
weight. Hence to communicate to silk, what 18
called a heavy black, it is allowed to reman
longer in the gall-liquor ; the process is repeate
oftener, and the silk is dipped in the dye 2
greater number of times .

128. While silk is preparing for the process
of dyeing, the vat is to be heated, and should be
occasionally stirred, that the grounds “which fall
to the bottom may not acquire too much heat:
It should always be kept under the boiling tem=
perature. Gum and solution of iron are ad €
in different proportions, according to the differ-
ent processes. When thegum is dissolved, and.
the liquor near the boiling temperatare, it is 1<§ﬁ
to settle for about an hour. The silk, which it
general is previously divided into three paits;
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that each may be successively put into the vat, is
now immersed in it. Each part is theu to be
three times wrung, and, after each wringing,
hung up to air.  The silk, being thus exposed to
the action of the air, acquires a deeper shade.
Tius operation being finished, the bath is again
heated, with the addition of gum and sulphate
of iron, and this is repeated two or three times,
according as the black required is light or heavy.
When the process is finished, the silk is rinsed
in a vessel with some cold water, by turning or
shaking it over. . )

120. Silk, afterit bas been taken out of the dye,
is extremely harsh, to remove which it is sub-
jected to the operation of softening. A solution
of four or five pounds of soap for every 100
pounds of silk, is poured through a cloth into a
vessel of water. The solution being completed,
the silk is immersed, and allowed to remain in
it for about fifteen minutes; it is then to be
wrung out and dried.

130. When raw silk is to be dyed, that which
lias a natural yellow color is preferred. The
galling operation must be performed in the cold,
if it be desired to preserve the whole of the gum,
and the elasticity which it gives to the silk; but
if part only of it is wished to be preserved, the
galling is to be performed in the warm vat,

131. Thedyeing is also performed in the cold.
All that is necessary is to add the sulphate of
iron to the water in which the stuff is rinsed.
By this simple process, the black dyeis commu-
nicated. It is then washed, beetled once or
twice, and dried without wringing, that its elas-
ticity may not be destroyed. Raw silk may be
dyed by a more speedy process. After galling,
it may-be turned or shaken over in the cold bath;
and thus by alternately dipping and airing the
stuff, the operation may be completed. [t is
then to be washed and dried as before.

132. The method of dyeing velvet at Genoa,
which bus been simplified and improved in
France, is thus described by Macquer, For
every 100 pounds of silk, twenty pounds of
Aleppo galls, reduced to powder, are boiled in
a sufficient quantity of water for an hour. The
bath is allowed fo settle till the galls have
fallen to the bottom ; they are then taken out,
and two pounds and a half of sulphuric acid,
twelve pounds of iron filings, and twenty pounds
of gum, are put into a copper, pierced with
holes in all directions. This vessel is sus-
Pended by means of two rods passed through
Us handles, in the boiler, but so as not to touch
the bottom. The gum is left for an hour to dis-
solve, but must be stirred occasionally, If after
this time the gum has not all left the pierced
Copper, it is a proof that the liquor is saturated
With it ; but if, on the contrary, the whole has
d‘Sappeared, from two to four pounds more may
be added. This cullender should remain con
Stantly suspended in the boiler, except when the

yeing is going on, during which time it must be
Ymoved. " During these operations the boiler
Must be kept hot, hut not allowed to boil. The
&alling of the silk is performed with one-third
of its weight of Aleppo galls. The silk is al-
Owed to remain in the liquor for six hours the
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first time ; then for twelve ; and far the rest, secun-
dum artem.

133. Dr. Lewis remarks, that though white
silk may be dyed a good black, without using
either logwood or verdigris, the addition of those
two ingredients contributes greatly to improve
the color both in silk and in wool. But as the
great use of galls in dyeing silk black renders it
very expensive, it is of consequence to find some
method of diminishing their quantity. M. Anglés
proposes the following process :—When the silk
has been carefully boiled and washed in the river,
it is to be immersed in a strong decoction of
green walnut-peels, and left in it till the color of
the bath is exhausted. It is then taken out,
slightly wrung, dried, and washed in the rivér.
The decoction of walnut-peels is made by boil-
ing a full quatter of an hour, when it is
taken from the fire, and suffered to subside
before dipping the silk, which has been previ-
ously immersed in warm water. A blue ground
is next given by meansof logwood and verdizris.
For every pound of silk, an ounce of verdigris
is dissolved in cold water : the silk is left in this
solution two hours; it is then dipped in a strong
decoction of logwood, wrung out slightly, and
dried before it is washed*at the river. For light
blacks, galling may be altogether omitted ; but
for a heavy black, half a pound of galls must be
employed for every pound of silk intended to be
dyed. To prepare the liquor, two pounds of galls
and three of sumach are macerated in twerdy-
five gallons of water over a slow fire, for twelve
hours.  After straining, three pounds of sulphate
of iron, and as much gum arabic are dissolved
in it. In this solution the silk is dipped at two
different times, leaving it in two hours each
time, taking care to air 1t after the first dipping,
and to dry it before giving the second 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 same manner as before,
except that it is left in the liquor four or five
hours. When drained and dried, it i5 again
beetled twice at the river. The heat during the
operation must not exceed 120° of Fahrenheit’s
thermometer ; and before the last two fires, an
addition of half a pound of sulphate of iron and
as much gum arabic is to be made.

For removing the harshness that silk acquires
from the black dye, M. Anglés proposes that a
decoction of weld should be preferred to a solu-
tion of soap; and observes that if silk be dyed
blue with-indigo, previous to iy being dipped
for black, it will take only a mealy black, but
that a velvety black will be obtaingd, if it be pre-
pared with logwood and verdigris; and that
green walnut-peels soften the silk.

134. Of Dyeing Cotton and Linen Bluck.—
To impart to coiton and linen a deep black dye
that will resist the action of soap, is attended with
considerable difficulty. Several methods have
been proposed as improvements on the old pro-
cess; the following, practised at Rouen, is thus
described by M. d’Apligny. The stuffs are first
dyed sky-blue in the usual manner, and are then
wrung out and dried. After this they are galled
for about twenty-four hours, allowing four ounces
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of galls to every pound of stuff; they are then
again wrung, and well dried.

The liquor, known among dyers by the name
of the black cask, is then poured into a tub, five
quarts for every pound of stuff, and in this the
stuffs are worked by the hand, in small portions,
for about a quarter of an hour, when they are
again wrung out and dried. This operation
is repeated twice; adding each time a fresh
quantity of the black liquor, well scummed.
After this it is again aired, wrung out, washed
at the river, and dried carefully. ¥or the finish-
ing process, a pound of alder bark fer every
pwand of stuff is boiled for an hour, in a sufh-
cient quantity of water. About half the liquor
that was used for the galling, and half as much
sumach as alder bark are then added, and the
whole boiled together for two hours, and then
strained through a sieve. When the liquor is
cold, the stuffs are worked through it for some
time, occasionally airing them; after which they
are suffered to remain immersed in it for twenty-
four hours, when they are wrung out and dried.

For softening them, when dry, it i3 customary
to soak and work them in the remains of a weld
bath that has been used for other colors, adding
to it a little logwood. Trom this they are taken
out and wrung, and instantly put into a tub of
warm water, into which has been poured an
ounce of olive oil for every pound of stuff,
They are then wrung out and dried carefully.

The same author has described another pro-
cess for imparting to cotton and linen stuffs a fine
and durable black. In this process the stuffs are
first to be scoured as usual, galled, then alumed,
and afterwards dipped in the weld bath. When
taken out of this bath, they are to be dyed in a
decoction of logwood, to which a quarter of a
pound of sulphate of copper has been added for
every pound of stuff. After this they must be
washed in the river, wrung several times but not
too hard; and dyed in a madder bath, in the
proportion of half a pound to each pound of
stuff. That the black may not be liable to be
discharged, the thread must be dipped in a bath
of a solution of soap.

135. The following method practised at Man-
chester is given by Mr. Wilson. A galling is
made with galls or sumach ; after which the stuff
is dyed with the liquor of the bath, consisting of
a solution of iron in vegetable acid, frequently
composed of alder bark and iron, and then dipped
i a decoction of logwood with a little verdigris.
This process is repeated till a deep black is ob-
tained ; and it is necessary to wash aud dry after
each of these different operations.

136. Dr. Bancreft, says Berthollet, had an-
nounced that the acid of tar was employed at
Manchester for black dyes on cotton. Chaptal,
in his dyes, used pyrolignous acid; but to Bosc
we owe the details of the operation hy which he
hinaself obtained a fine black by means of that
acid.

137. Fill, says he, a cast-iron boiler with pyro-
lignous acid; add to it old iron, well oxidised,
and boil. The solution of the oxide will take
place rapidly. When the iron grows clean, and
the solution becomes black as ink, throw the
whele into a cask to be employed at need,
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Prepare your cotton as usual, by giving it a blue
ground. Gall; turn the hanks of cotton through
a bath of a solution of pyrolignite of iron, di-
luted with tepid water.

Renew the gallings, and the turnings through
the bath of pyrolignite of iron,till you have obtained
a deep and brilliant black. Finish by passing your
cotton through olive oil. This operation is sim-
ple. Throw on some tepid water a little olive
oil; pass the cotton through this bath; it ab-
sorbs the oil; but it must be worked for a long
tize in the bath to diffuse the oil equally. This
process softens and gives suppleness to the
cotton, as well as a great deal of brilliancy. Dry
in the shade. The cottons are now of a perfect
and very durable black. Every time that
the bath of pyrolignite of iron has been em-
ployed, it must be thrown away as useless, and
the old baths are never to be added to the
cask.

Bosc intimates, that the stuffs dyed by means
of pyrolignous acid, retain, with much tenacity,
the odor of this acid, and that they must be ex-
posed to the air for some time to rid them of it,
before folding them up for packing.

The application of oil, which heightens the
black, and imparts softness to the stuffs, is given
to those which are woven, for example, to cotton
velvet, by means of brushes, which are slightly
imbued with it at their surface.

Hermstadt recommends a process of Vogler,
which consists in making use fora mordant of a
solution of nitrate of lead, in turning the stuff
through a solution of glue, and in dyeing it in a
bath composed of gall-nuts, logwood, and sul-
phate of iron, for which last the acetate may be
substituted.

Or Dyeine Gray.

138. Gray colors are properly the shades of
black from the deepest to the lightest. They
may be produced in several ways; the two fol-
lowing are the most approved methods.

In the first method a decoction of bruised gails,
and a solution of sulphate of iron are used.
These ingredients must be prepared separately ;
and then a part of it added to a quantity of
water of a sufficient degree of heat, such as the
hand can bear; and in this the cloth or wool is
to be dipped. )

When it has attained the shade desired, it is
taken out, and more of the decoction and solution
must be added to the same bath. Into this the
cloth is dipped, to give it a deeper shade. In the
same manner the operator proceeds to the
deepest shades, always adding some of each of
the liquors : though, for black-gray and other
deep shades, itis best to give the cloth previously
a blue ground, more or less deep according t@
circumstances.

139. The second process for dyeing gray, and
which is, by Hellot and others, preferred to the
preceding, 1n consequence of the stuff taking the
decoction of galls more firmly, is this. Such 2
quantity of powdered galls as may be thought
requisite is enclosed in a linen bag and boiled
in water for two hours. In this decoction the
stuffs must be boiled for an hour and then taken
out.  Some solution of iron is then added to the
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Tiquor, and the stuff passed ‘through it, so as to

roduce a light shade; more solution of iron is
then to be added to produce a deeper shade,
and so on till the stuff acquire jthe requisite
color-

If in this operation we go beyond the mark,
the color must be darkened as before; but re-
peating these operations is prejudicial to the stuff,
so that we should endeavour to catch the proper ©
shade at once, by taking it occasionally out of
the bath. Care must be taken that the bath do
rot boil, and that it be rather warm than too hot.

In whatever manner grays are dyed, they
should be ‘mmediately washed in a large body
of water, and the darkest may even require soap
to cleanse them. It is sometimes required to
give grays a tint of another color, as a nut, agate,
or reddish cast. In this case, having given a
tint more or less blue according to the object in-
tended, the stuffs are dipped in the remains of

* some cochineal liquor, that has served for dyeing
either scarlet or violet, adding galls, logwood,
madder, &c. ; they are then browned more or less
deep with a solution of iron. For the nut gray,

- yellow wood and logwood are added to the galls,
and the stuff is to be dyed from white.

140, Silk takes all grays, except black-gray,
without previous aluming. The bath is com-’
posed 'of fustic, 'logwood, archil, and sulphate
of iron. These ingredients are varied accord-
ing to the tint to be given. Thus more archil
is employed.for grays that are to have a red-
dish cast, more fustic for those that should
incline to a russet or green, and more logwood
for those that are to be of a darker gray. For
iron-gray logwood and solution of iron are only
employed. But black-gray requires aluming;
after which the silk is taken to the viver, and
then dipped in the weld bath. A part of this
bath is thrown away, and its place supplied with
logwood liquor. When the silk is impregnated
with this, a sufficient quantity of solution of iron
is added, and, as soon as it has acquired the pro-
per shade, it is to be washed and wrung care-
fully. If the gray should happen to be too dark,
the ‘silk 5is dipped in a solution of tartar, and
afterwards in warim water ;°and, if by these means
the color be weakened too much, the silk is again
dipped in a bath of dye that is quite fresh.

141, Linen and Cotton should have a blue
ground imparted to.them for black-gray, iron-
gray, and slate-gray, but for no other. All the
shades require a galling proportionate to the
gray to be produced. Gall baths that have be-
Ore served for other purposes are often employed.
When the stuff has been galled, wrung, and
dried, it is dipped in a vessel of cold water, to
Which is added a proper guantity of the bath
from the black cask, and of a decoction of log-
Wood. The stuff is worked in separate portions,
and afterwards washed and dried properly. Two
Other processes' for dyeing gray are given by M.

Ueur &’Apligny, which, according to *him, pro-
Uce a more permanent color. They are these.
L The yarn is galled, dipped in a very weak
Yath of the black cask, and then maddered:
+ The yarn is dipped in a very hot solution of
tartar, wrung genily and dried. It is then dyed
I a decoction of logwood. After this operation
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it appears black ; but, on working it attentively
in warm soap suds, the surplus of the dye is
discharged, and it remains of a durable slate-
gray.

142. A process, says M. Berthollet, the suc-
cess of which is known to us, consists in taking a
very diluted solution of acetate of iron (it is suf-
ficient to add a little of this acetate to a quantity
of water), and a decoction of sumach, slso very
dilute. The cotton is passed in succession from
one-liquor to the other, till the wished for shade
be attained. The finish is given by passing
through a water slightly acidulated by sulphuric
acid, otherwise the sumach gives a russet hue.
By the same process may be obtained with nut-
galls less lively grays; and the alder bark affords
an agreeable one, which borders on hazel.

A skilful manufacturer of Rouen has commu-
nicated to us the following process, which he
makes use of successfully for cotton velvets. A
galling is given with an equal quantity of gall-
nuts and logwood, after which a bath of cold
water is administered, and next another bath of
water, in which there has been dissolved a weight
of sulphate of iron, equal to the one-half of the
preceding ingredients. After working the cotton
abouta fuarter of an hour in this bath, itis rinsed
in cold water, and brightened.

For this purpose a bath of tepid water is used,
to which one-eightieth of decoction of weld, and
a little alum, are added. The cotton is left
about twenty minutes in this bath, after which
it is washed in cold water, and dried.

By modifying the doses of the ingredients,
grays, from pearl-gray to the deepest gray, may
be thereby obtained.

For grays on printed goods, the same mordant
is impressed as fora clear violet, and sumach or
gall-nuts are employed aceording to the shade
that is desired.

Or Dyrixc Brus.

143. Of Dyeing Wool Blue—There are va-
rious processes employed for dyeing wodl, silk,
&c., of blue color, but the principal “coloring
matters made use of are indigo and woad. Ar-
chil, cochineal, turmeric, and logwood, are occa-
sionally used as auxiliaries. Prussian blue also
has, in some cases, been successfully employed
in producing some very beautiful Lut fugitive
shades of blue.

The vessels in which blue is dyed are called
vats ; they were formerly made of wood ; in many
instances they are still constructéd of that mate-
rial; lead, however, has been found superior, and
in modern practice, castiron is generally used.
When the vat is made of woad, the liquor must
be raised to the requisite heat in another vessel,
and_then transferred to it, a process attended
with many inconveniences; when made of lead
it is surrcunded with brick, work, of a single
brick in thickness, which admits of a fire being
placed under it for the purpose of warming the
liquor,

144. Some dyers make use of iron vats which
are warmed by steam, applied to the exterior of
the vat; but the more common method is to' use
a Vessel of cast iron, and to apply a gentle fire
under it as occasion may require.
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Before the introduction of indigo, blue was
dyed with woad, this produced a color which was
tolerably permanent, but rather faint; a very rich
blue however is now obtained by the union of
the two substances. The proportions in which
these are used, vary according to the depth of
shade requited. The following is the process
of preparing a vat as given by Quatremere,

145. Irto a vat of about seven feet and a
half deep, and five and a half in diameter, are
thrown two bales of pastel or woad, previously
broken, and together aboat 400 pounds weight;
thirty pounds of weld are boiled in a copper for
three hours, in a sufficient quantity of water, to
fill the vat, To this decoction are added twenty
pounds of madder and a basket of bran. The
boiling is then continued half an hour longer.
This bath is cooled with twenty buckets of water,
and after it is settled, and the weld taken out, it
is poured into the vat, which must be stirred with
arake all the time that it is running in, and for
fifteen minutes longer.

146. The vat is then covered, and allowed to
stand for six hours, when it is uncovered, and
raked again for half an hour. The same opera-
tion must be repeated every three hours. When
the appearance of blue streaks is perceived on
the surface, eight or nine ‘pounds of quick lime
are added ; the color then becomes of a deeper
blue, and the vat exhales more pungent vapors.
Immediately after the lime, or along with it, the
indigo, which has been previously ground ina
mill, with a small quantity of water, is put into
the vat. The quantity is to be regulated by the
intensity of the shade required. If, on striking
the vat with a rake, a fine blue scum arises, no
other preparation is required than to stir it with
the rake twice in the space of six hours, to mix
the ingredients completely. Great care should
be taken not to expose the vat to the air, except
during the time of stirring it.

147. Vats of this description are sometimes
liable to accidents. A vat is said to be repelled,
when, having previously afforded fine shades
of blue, it appears black, without any blue
streaks ; and if on being stirred the black color
becomes deeper, the vat at the same time exhales
a pungent odor; and the stuff dyed in it comes
out of a dirty gray color. These effects are as-
cribed to an excess of lime.

148. Different means are employed to recover
arepelled vat. Some merely reheat it; while
others add tartar, bran, urine, or madder. Hellot
recommends bran and madder as the best re-
medy. If the excess of lime be not very great,
it is sufficient to leave it at rest five or six hours,
putting in a quantity of bran and three or four
pounds of madder, which are to be sprinkled on
the surface, and then it is to be covered up, and
after a certain interval to be tried again. But
if the vat has been so far repelled as to afford a
blue only when it is cold, it must be left at rest
to recover, and sometimes must remain whole
days without being stirred with 1he rake.

149. When it begins to anui! « tolerable pat-
tern, the bath must be reheated. In general this
revives the fermentation; or it may be excited
with bran and madder, and even with a basket
or two of fresh pastel.
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Hecquet d’Orval and Ribacourt advise to rest
satisfied without raking up, if the bath be bug
slightly thrown back ; but if the evil has made
more progress, to put into it some pounds of
bran enclosed in a bag, and to diffuse through
it at the same time three or four pounds of tartar
in powder. The bag, after five or six hours,
begins to float and is withdrawn, and the rake
is used. If the vat he not yet restored, the same
operation is repeated.

Quatremere says, that he has re-established a
vat which he had thrown back by a surcharge of
lime ; and that for this effect he contented him-
self with heating twice, and leaving it then in
repose for two days, after which it afforded a
well characterised flower or bloom. He left it
again in repose for three days; and lastly, heat-
ing it for the third time, he found it to be re-
stored.

150. The second accident, to which the pastet
vat is subject, is putrefaction. When this acci-
dent occurs, the veins and the bloom disappear,
its color becomes russet, the paste which is at the
bottom rises up, the smell becomes fetid.

Quatremere asserts, that, ifa pattern of a dark
blue be plunged into a vat thus deteriorated, its
color becomes several shades lighter. Putrefac-
tion takes place in a vat, because it has not been
sufficiently fursished with lime. Whenever the
marks of putrefaction appear, we must hasten to
correct it, by adding lime and raking up. This
operation must be repeated till the vat be re-
stored ; but great care is required to avoid the
opposite extreme.

It appears, adds M. Berthollet, that a just
distribution of lime is the object which demands
most attention in the conduct of a pastel vat. It
moderates the fermentation of the pastel, and of
the other substances that serve to disoxygenate
the indigo; for this effect, pushed too far, de-
stroys the coloring particles. But too strong an
action of the lime becomes too great an obstacle.
Itis therefore proper to wait till the excess of
lime disappears, undoubtedly by the successive
formation of carbonic acid, or the source of the
fermentation must be increased, or a portion of the-
lime be saturated by a vegetable acid. Another’
use of the lime is to hold in solution the color-
ing particles of indigo and of the pastel, which,
are disoxygenated. Woad is employed as well
as pastel, but it appears that the preliminary
preparation, to which both are subjected, is not
essential. We have seen a skilful dyer of Rouen
employ for his vat the plant of woad simply
dried ; and assert that he derived more advantage
from it than from ordinary woad.

151. The vat must be raked about two hours
before dyeing, and to prevent the sediment, called
paste, from occasioning inequalities in the colory
a kind of lattice formed of large cords, termed 8
cross, is introduced ; and when wool is to be
dyed in the fleece, a net with small meshes 1%
placed over this.

The wool or cloth being thoroughly wetted:
with clear water, a little warm is pressed oul
and dipped into the vat, whiere it is moved about
a longer or shorter time, according as the colof.
is required to be more or less deep, taking it ouf:
occastonally to air. The action of the air is ne~
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cessary to change the green color given by the
bath to a blue. Ina rich bath it is difficult to
give a uniform color to light blues: the best me-
thod of obtaining suchshades, therefore, is to use
vats nearly exhausted, and of a low temperature.
Wool and cloth dyed blue, should be washed
with great care, to carry off the particles not fixed
in the wool, and those which are of asomewhat
deep blue, ought even to be carefully cleansed,
by fulling” with soap, which does not alter the
color. Those designed to be dyed black, ought
to be treated in the same manner; but it is not
so necessary for those which are to be green, to
be thus prepared. -

152. The indigo vat is that which contains
neither pastel nor woad. The vessel used for
this preparation is a copper, which, being of a
conical figure, leaves between it and the brick-
work that surrounds it, and on which its brim
rests, an empty space sufficient to admit of the
action of the fire. ~ Into this copper are poured
about forty pails of water, in which have been
boiled six pounds of salt of tartar, twelve ounces
of madder, and six 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 carefully the vat is
to be covered. A slow fireis to be kept up
round it. T¥elve hours after it is filled, it is to
oe raked a second time; and so on every twelve
hours, till it become blue, which it will be in
forty-eight hours. If the bath be well managed,
it will be of a fine green, covered with copper
colored scales, and have a blue scum or flower at
the top. It may be observed, that the theory of
this vat is the same as that of the foregoing, ex-
cept that the indigo is here dissolved by alkali
instead of lime. When this vat, which is much
Inore easily managed than that of pastel, is in a
proper state, it may be used for dyeing in the
.Same manner as that described above.

153. M. Hellot describes two vats in which
the indigo is dissolved by 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 considerable. The solution of indigo, de-
prived of its oxygen by the urine and madder in
fermer_ltation, is due to the ammonia formed in
the urine, either by the action of heat or fermen-
fation, Hellot remarks, that an effervescence
takes place on pouring in the solution of alum
and tartar, which probably tends to stop the
Rulrefaction, These vats are by no means com-
{’amble with those of pastel, or indigo; much
tfss work being despatched by them; so that

'€y are adapted only for small dye-houses.
witllfi'él' Of Dyeing Silk Blue.—Silk is dyed blue
o iindigo alone, without any proportion of woad.
; ¢ proportion of indigo mentioned in the prepa-
iﬂtlon of the indigo vat, and sometimes a larger,
S employed, with six pounds of bran, and about
:‘IEIVE Ounces of madder. According to Macquer,
r: 2 pound of madder for each pound of potassa,

ders the yyt greener, and produces a more
itxid color in the silk. \When the vat is come to,
ansd ould be refreshed with two pounds of potassa,

- three or four ounces of madder; and, after

Cing taked, in the course of four hours it is fit
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for dyeing. The temperature should be so mode-
rated that the hand may be held in it.

155. The silk, after being boiled with soap, in
the proportion of thirty pounds of soap to 100
of silk, and well cleaned by repeated beetlings
in a stream of water, must be dyed in small por-
tions. When it has been turned once, or oftener,
in the bath, it is wrung out and exposed to the
air, that the green color may change to a blue.
When the change is complete, it is thrown into
clear water, and afterwards wrung out. Silk
dyed blue should be speedily dried. In damp
weather, and in winter, it is necessary to conduct
the drying in a chamber heated by a stove. The
silk should be hung on a frame kept constantly
in motion. To dye light shades, some employ
vats that are nearly exhausted : but it ought to
be observed, that the color thus obtained is less
beautiful and less permanent than when fresh
vats, containing a smaller quantity of indigo, are
employed. .

156. Some addition is required to be made to
the indigo, to give silk a deep blue. A previous
preparation is necessary, by giving it ‘another
color or ground. For the Turkey blue, which is
the deepest, a strong bath of archil is first pre-
pared. Cochineal is also sometimes used, in-
stead of archil, for the ground, to render the
color more permanent. A blue is given to silk
by means of verdigris and logwood, but possesses
litle durability. It might be rendered more
permanent, by giving it a lighter shade in this
bath, then dipping it in a bath of archil, and,
lastly, in the indigo vat.

157. When raw silk is to be dyed blue, such
as is naturally white should be selected. Being
previously soaked in water, it is put into the bath
in separate hanks, as already directed for scoured
silks ; and, as raw silk combines more readily
with the coloring matter, the scoured silk, when
it can be conveniently done, should be first put
into the bath. If archil, or any of the other in-
gredients, are required to give more intensity to
the color, the mode of application is the same as
that directed for scoured silk,

There are various other methods of conducting
this part of dyeing, described by M. d’Apligny,
Quatremere, Bergman, Scheffer, &c., which we
omit as not being of material importance to the
practical dyer. .

158. Of Dyeing Coiton and Linen Blue.—In
communicating the blue color to these substances,
the principal ingredient employed is indigo ; but
Prussian blue has been found to answer extremely
well. According to Le Pileur d’Apligny, says
M. Berthollet, the vat for dyeing - cotton and
linen is capable of holding about 120 gallons.
The quantity of indigo employed.is usually from
six to eight pounds, finely ground, and boiled in
a lee drawn off from double its weight of potassa,
with a quantity of lime equal in weight to the
indigo. During the boiling, which is to be con-
tinued till the indigo is thoroughly penetrated
with the lee, the solution must be constantly
stirred, to prevent the indigo from being injured
by adhering to the bottom of the vessel.

159. During this process, another quantity of
{uick-lime, equal to the indigo, is to be slaked.
Twenty quarts of warm water are added, in which
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1s to be dissolved a quantity of sulphate of iron,
equal to twice the weight of the lime. The so-
lution being completed, it is poured into the vat,
which is previously half filled with water. To
this the solution of indigo is added, with that
part of the lie which was not employed in the
boiling. The vat must now be filled up nearly
to the top. It must be raked twice or thrice
every day till it is completely prepared, which is
generally the case in forty-eight hours, and some-
times sooner, as it depends on the temperature
of the atmosphere. A small proportion of bran,
madder, and woad, is recommended by some to
be added to this vat.

160. The process which is followed at Rouen,
and described by Quatremere, is more simple.
The vats, which are constructed of a kind of flint,
ate coated within and without with fine cement,
and are arranged in oue or more parallel lines.
Each vat contains four hogsheads of water. The
indigo, to the amount of eighteeu or twenty
pounds, being macerated for a week in a caustic
lie, strong enough to bear an egg, is ground in
a mill; three hogsheads and a half of water are
put into the vat, and afterwards twenty pounds
of lime. The lime being thoroughly slaked, the
vat is raked, and thirty-six pounds of copperas
are added ; and, when the solution is complete,
the ground indigo is poured in through a sieve.
It is raked seven or eight times the same day,
and, after being left at rest for thirty-six hours,
it is in a state fit for dyeing.

161. Inextensive manufactories, it is necessary
to have vats set at different times. . In conducting
the process of dyeing, the stuffs are first dipped
in the most exhausted vat, and then regularly
proceeding from the weakest to the strongest, if
they have not previously attained the desired
shade. The stuffs should remain in the bath
only about five or six minutes, for in that time
they combine with all the coloring matter they
can take up. After they have been dipped in a
vat, it should not be used again till it has been
raked, and stood at least twenty-four hours, un-
less it has been lately set, when a shorter period
is sufficient.

162. After the stuffs have been dipped three
or four times in a vat, it becomes black, and no
blue or copper-colored streaks are seen on the
surface after raking it. It must then be renewed,
by adding four pounds of copperas with two of
quicklime, after which it must be raked twice.
In this way a vat may be renewed three or four
times ; but the additional quantity of ingredients
must be diminished as the strength of the vat is
exhausted.

163. A vat which s still more simple and
more easily prepared, has been recommended by
Bergman. The proportion of the ingredients
which he has directed to be employed is the fol-
lowing :—To three drachms of indigo reduced
to powder, three drachms of copperas, and three
of lime, add two pints of water. Let it be well
raked, and in the course of a few hours it will be
in a proper state for dyeing.

164. Haussmann employs astill less proportion
of indigo. For about 500 gallons of water he
takes thirty-six pounds of quick-lime, slaked in
about tweaty-five gallons of water, with which
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the indigo is to be mixed in the proportion gf
from ten to twenty pounds, well ground. W,
then dissolves thirty pounds of sulphate of iron
in about fifteen gallons of water. The whole jg
left at rest for fifieen minutes; the vat is thep
filled, and gently and constantly sticred. Whep
a deeper shade is wanted, and particularly when
linen is to be dyed, the proportion of indigg
should be greater; but the shade depends ver
much on the time the stuffs remain in the vat,
and the times it has been used. When the va¢
becomes turbid, the process of dyeing must he
interrupted, till it has been again raked, and the
supernatant liquor become transparent. If the
effects of the lime fail, a new quantity must be
added; and, if the iron cease to produce the ef-
fect on the indigo, a new portion must be also
added, observing to have a greater quantity of
lime than is necessary to saturate the sulphurie
acid.

165. When the indigo appears to be exhausted,
fresh portions are to be added ; the vat is to be’
raked several times, and allowed to settle, after’
which it is again fit for use. In this way Mr.'
Haussmann says he preserved a vat for two’
years; and had it not been for the accumula-
tion of sediment, which prevented the stuffs from
being immersed to a sufficient depth, it might
have been continued in use for a much longer
time. It is proper to add, that Mr. [Haussmann
found, that a pattern of cloth dipped in water:
acidulated with sulphuric acid, immediately afte:
it was taken ont of the bath, became of a much.
deeper blue than a similar pattern exposed to the
air, or another dipped in river water.

166. A remarkably fine blueis produced from
a solution of indigo in sulphuric acid, to which
the name of Saxon blue is given, from the cir-’
cumstance of its having been-discovered at Gros-
senhayn in Saxony, by counsellor Barthi, about
the year 1740. R

167. The following, according to Berthollet,
is the process of preparing this dye by Bergman.:

He employed oue part of indigo to eight parts”
of acid, keeping the mixture in a temperature of
between 86° and 104° of Fahrenheit, and he
reckoned that one part of indigo, thus dissolved,;
was sufficient to give a deep blue color to 260,
times its weight of wool.. Poerner used one part
of indigo to four of sulphuric acid. To preparg
the wool or cloth for this bath, it is first boiled
with alum and tartar. The wool receives the;
finest as well as fullest color during the first 1m=
mersion ; but lighter, though duller shades, may
be given to other portions by the same bath whem:
partially exhausted. The deeper shades are most,
advantageously given by adding the solution of
indigo to the bath, in successive portions, an¢,
raising the stuffs on the winch previously to each
addition.

Or Dyeine Rebp.

i

168. Red colors are known by different names;
according to their degrees of intensity, as crimsoﬂi
scarlet, &c., besides innumerable shades that falv
under no particular denomination. The s\lb_',
stances usually employed in dyeing red, ar%
cochineal, madder, kermes, lac, carthamus, Bn.'af_
sil-wood, archil, and logwood. All these, with
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other substances which give a red color, are de-
nominated by Dr. Bancroft udjective colors, from
their requiring the aid of mordants to give them
Jermanence.

169. Of Dyeing Wool Red —When woollen
stuffs are to be dyed, they are first boiled for two
or three hours with alum and tartar: they are
then left to drain, slightly wrung out, put into a
linen bag, and carried into a cool place, where
they must remain for some days. The quantities
and proportions of the alum and tartar are varied
according to the object of the dyer, and the shade
of color which is wanted. Some recommend
five ounces of alum, and one ounce of tartar to
each pound of wool. By increasing the propor-
tion of tartar to a certain degree,a deep and per-
manent cinmamon color is produced. This arises
from the yellow tinge induced by the acid on
the coloring particles of the madder. Others
propose to diminish the proportion of tartar, and
to use only a seventh ‘part. In conducting the
process of dyeing with madder, the bath should
not be brought to a boiling heat, hecause, at that
temperature, the fawn-colored particles would be
dissolved, and a different shade obtained from
that which is desired. When the water is at such
a temperature as the hand can bear, Hellot re-
commends the addition of half a pound of grape
madder for every pound of wool to be dyed. It
must then be well stirred before the wool is in-
troduced, which must remain for an hour with-
out hoiling, excepting for a few minutes towards
the end of the process, that the combination of
the coloring particles with the stuff may be more
certain,

170. Madder reds are sometimes rosed, as it is
called, with archil and Brasil wood. In this way
they become more beautiful and velvety, but
this brightness is not permanent. But madder
reds, even when at best, are far inferior to those
obtained from lac and cochineal, and even to
that produced by kermes; but, as the expense
of the materials is comparatively small, they are
employed for coarse stuffs.

171. Different authors recommend different
proportions of madder. Poerner proposes to
€mploy one-third of the weight of the wool, while
Scheffer limits the quantity to one-fourth. Poer-
feradded to the alum and tartar a quantity of
solution of tin, equal in weight to the tartar, and,
afte'r two hours boiling, allowed the cloth to re-
Mainin the bath, which had been left to cool for
three or four days. Ile then dyed it in the usual
Way, and obtained a fine red.” On another occa-
S1on he prepared the cloth by the common boil-
ng, and dyed it in a bath slightly heated, with
a larger proportion of madder, tartar, and solu-
2onof tin. The cloth remained twenty-four hours
™ the bath, and, when it had become cold, he
PULit into another bath, made with madder only,
Where it remained for twenty-four hours. By

IS process he got a fine red, somewhat brighter
.30 the common, but inclining a little to yellow.

Cheffer says that he obtained an orange red by
O‘f”lmg wool with a solution of tin, and one-fourth
m (? um, and then dyeing with one-fourth of
ta?n der. A_ cherry color, says Bergman, is ob-~
tw ed by using one part of a solution of tin,and

© of madder, without previously boiling the

.
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wool. By exposure to the air, this color becomes
deeper. By boiling the wool for two hours with
one-fourth of sulphate of iron, then washing it,
and afterwards immersing it in cold water with
one-fourth of madder, and boiling it again for an
hour, the result is a coffee color. But if the
wool has not been soaked, and if it be dyed with
one part of sulphate of iron and two of madder,
the color is a brown approaching to red.

172. 'When sulphate of copper is employed
as the mordant, the madder dye yields a clear
brown, inclining to yellow ; and a similar color
may be produced by dyeing the wool simply
soaked in hot water, with one part of sulphate
of copper, and two of madder. But when this
mordant and dye-stuff are used in equal propor-
tions, the yellow is somewhat more obscure,
inclining to green; and in both these instances,
exposure to the air does not produce a darker
color.  Berthollet says that he employed a solu-
tion of tin in various ways, both in the prepara-
tion and the application of the madder ; and, by
the use of différent solutions of tin, he found that,
although the tint was a little brighter than what
is obtained by the common process, it was always
more inclined to yellow or fawn color,

173. Of Dyeing Silk Red.—The red color
obtained from madder has not heen found of suf-
ficient brilliancy for dyeing silks; M. De la
Tolie, however, has given the following process
foremploying it for this purpose :—1alfa pound of
alum isto be dissolved in each quart of hot water,
to which two ounces of potassa are to be added ;
after the effervescence is over, and the liquor
has begun to grow clear, the silk must be soaked
in it for two hours; it is then to be washed and
put into the madder bath. Silk dyed in this way,
he says, becomes more beautiful by the applica-
tion of the soap proof. Another process is de-
seribed by Mr. Gulichie, of which the following
is the substance.—

174. Tor every pound of silk he proposes a
bath of four ounces of alum, and one ounce of
solution of tin. When the liquor has become
clear, it is decanted, and the silk carefully soaked
in it for twelve hours, after which it is to be im-
mersed in a bath with half a pound of madder
softened by boiling, with an infusion of galls in
white wine. The bath must be kept moderately
hot for an hour, and then made to boil for two
minutes.  The silk, being taken from the bath,
is to be washed in a stream of water, and dried
in the sun. The color thus produced is.said to
be very permanent ; and, if the galls are omitted,
its brilliancy is improved. ’

175. The color obtained when Brasil-wood is
used, is denominated fulse crimson, to distinguish
it from that produced by cochineal, which is
much more durable, and which isstyled grain crim-

“son. This very beautiful color is obtained by the

following process :—The silk, being well cleansed
from the soap, is to be immersed in an alum bath
of the full strength, and to remain for a night.
It is then to be washed, and twice beetled at the
river, « The bath is prepared by filling a long
boiler two-thirds with water, to which areadded,
when it boils, from half an ounce to two ounces
of powdered white galls for every pound of silk.
When it hos boiled for a few moments, from two
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to three ounces of cochineal, also powdered aud
sifted, for every pound of silk, are put in, and
afterwards one ounce of tartar to every pound of
cochineal. When the tartar is dissolved, one
ounce of solution of tin is added for every ounce
of tartar. In the preparation of this solution of
tin, the following proportions are recommended
by Macquer. For every pound of nitric acid
twn ounces of sal ammoniac, six ounces of fine
grain tin, and twelve ounces of water are em-
ployed. When these ingredients are mixed toge-
ther, the boiler is to be filled up with cold water,
and the proportion of the bath, for every pound
of silk, is about eight or ten quarts of water. In
this the silk is immediately immersed, and turned
on the winch till it appear to be of a uniform
color. The fire is then increased, and the bath
1s kept boiling for two hours, observing to turn
the silk occasionally. The fice is afterwards put
out, and the silk put into the bath, where it is
allowed to remain for a few hours longer. It is
then taken out, washed at the river, twice beetled,
wrung, and dried.

176. Carthemus, says M. Berthollet, is used
for dyeing silk poppy, a bright orange red, cherry,
rose color, and flesh color. The process differs
according to the greater or less tendency to flame
color that is wanted. The following is his ac-
count of the preparation of the carthamus bath :
The yellow matter of the carthamus having been
first extracted, the cakes containing the red co-
loring matter are broken down and put into a
trough of fir-wood, where they are several times
sprinkled with finely powdered soda in the pro-
portion of six pounds of soda to every hundred
pounds of carthamus. The whole is then put
mto a small trough lined with closely woven
cloth, and having a grated bhottom; this small
trough is then placed over the larger one, and
water is poured on the mixture till the larger
trough is full.  Fresh water is poured over the
carthamus and suffered to run into another trough,
and so on successively, adding a little fresh
soda till all the red color is extracted. These
liquors are then mixed, and lemon-juice is
added to give a fine cherry color, which the
liquor imparts to the silk that is dipped in
it. Poppy-color, given in this way, requires
that the silk be immersed in a second bath,
and that the colors be brightened by turning
the silk several times through a bath of hot
water impregnated with lemon-juice. The lighter
hues of red are given by the weaker solutions of
carthamus, and the lightest shades require the
addition of a little soap. In dyeing silk with
carthamus the silk, after being scoured, should,
for poppy or fire color, receive a ground of an-
notto.  The carthamus bath should he prepared
at the time of using, and the process of dyeing
should be conducted as speedily as possible.

177. Those who have made the nearest ap-
proach towards producing a scarlet on silk, says
Berthollet, begin with dyeing the silk crimson.
It is then dyed with carthamus, and after that
dyed yellow in a cold bath. By this process a
fine color is produced, but it is not permanent,
as the dye of the carthamus is affected by the
action of the air. The following is the process
given by Dr. Bancroft in- his Philosophy of

I NG

Permanent Colors.  ¢In a solution of murio..
sulphate of tin, diluted with five times its weight
of water, the silk is to be soaked for two hours; -
and, after being taken out, it is to be wrung and
partially dried. It is then to be dyed in a bath
prepared with four parts of cochineal, and three
of quercitron bark. In this waya color approach-
ing to scarlet is obtained. To give the color more
body, the immersion"may be repeated both in the
solution of tin and in the dyeing bath ; and the
brightness of the scarlet is increased by means of
the addition of carthamus. A lively rose-color
is produced by omitting the quercitron bark,
and dyeing the silk with cochincal only; and,
by adding a large proportion of water to the co-
chineal, a yellow shade is obtained, which
changes the cochineal to the compound scarlet
color. .

178. Of Dyeing Cotton and Linen Red—
Madder is employed for dyeing linen and cotton .
red, and even for giving them several other co-
lors, by means of different mixtures. It is the
coloring drug most useful for this kind of dye-
ing. It is proper therefore to show, in sufficient
detail, the different methods by which this dye
may be rendered more permanent, beautiful;
and diversified in its effects, Linen takes the:
color of madder with more difficulty than’
cotton : but the processes which succeed best;:
with the one, are also preferable for the other. =’

179. Two species of madder red, on cotton;
are distinguished ; the one called simply mad-:
der red, the other, possessing far more lustre,
is called Turkey-red, or Adrianople-red, be.’
cause it was for a long time obtained from the
Levant.

Vogler tried the effect of a great number of
the substances employed as mordants, or in the
dyeing bath, and he found that those which pro-
duced the best effect were glue, ox-gall, and
other animal matters, as sheep’s dung. ~Muriate
of soda rendered the color faster, but more dull.
Galling likewise procured a richer color. Other
astringents, sumach and pomegranate rind, for
instance, produced a similar effect. A little al-
kali added to the alum improves it.  When the
stuff has passed through the different preliminary
operations, it must be dyed with the best mad-
der that can be procured, in the proportion of
three-quarters of a pound to each pound of
stufl,

The temperature of the madder bath must be
raised in a gradual manner, that may require
about an hour to boil after the stuff has been im-
mersed in it; and, when it has boiled a few
minutes, the stuff is taken out, slightly rinsed,
and dyed a secoud time in a second bath, with
the same quantity of madder; after the second
dyeing, and subsequent rinsing and drying, the
stuff is commonly steeped in a solution of white
soap, made just milk-warm, in the proportion ©
two ounces of soap to one pound of stuff. The
effect of this process is to remove all the uncom-,
bined  coloring matter, and, as is supposed, to-"
give a higher degree of brilliancy to what reZ
mains, This process is completed by rinsing and;
drying. {ﬁ

180. Of all the reds produced by the use Of

madder, the Adrianople or Turke -red is by far
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e most beautiful : it possesses a brilliancy
which can be communicated to cotton by none of
the common processes of dyeing, and has, more-
over, the property of more effectually resisting
the action of the different re-agents, as alkalis,
soap, alum, and acids. For many years the
dyeing of this color was confined to the east, and
came to us through our Levaut trade only, 1In
rocess of time the art found its way from India
to the western parts of Asia,and to Greece; and
from Greece to France, whence it was brought to
this couutry by one of the Irench dyers, M.
>apillon, who settled at Glasgow, where, for a
considerable time, he carried on with great suc-
cess the business of dyeing Turkey-red.

181, M. Papillon communicated his process
to the commissioners and trustees for manufac-
tures in Scotland, to be by them published at
the expiration of a certain term of years. For
this he received a handsome premium; and
the process was made public in the year 1803.

We need hardly mention the celebrity of the
manufactory of Messrs. Monteith and Co. of

" Glasgow, since it is known to the world at large.

The excellency and beauty of their cotton fa-
bries will not soon be surpassed; the madder-
reds which they dye rival, in brilliancy and in
solidity, any ever produced at Adrianople; and
the white figures, distributed over the cloth by
the discharging process, surpass in purity, ele-
vance, and precision of outline, the original Ban-
dana outlines.

182. The art of dyeing Turkey-red has been
described by different writers, who vary a little
from each other in some particulars, but who
agree in the leading features of the process. We
prefer inserting here the account of it as given
by Dr. Bancroft, as it affords us an opportunity
of following it up by the insertion of some of
his truly valuable remarks upon the subject in
reference to the process observed at Rouven in
France. .

The process is very tedious, and is divided by
the dyers into nine different steps.

Step 1. Cleaning. For 100 pounds of cotton
take an equal weight of Alicant barilla, twenty
pounds of pearl-ashes, and 100 pounds of quick-
lime.  The barilla must be mixed with soft
Water in a deep tub, which has a small hole near
the hottom of it, stopped at first with a peg.—
This hole is covered in the inside with a cloth
Supported by two bricks, that the ashes may be
Prevented from passing through it or stopping it
up :vhlle the lie filters through it.

'nder this tub is another to receive the lie;
and pure water is repeatedly passed through the
first tuh to form lies of different strength, which
are kept separate at first nntil their strength is
“Xamined.  The strongest required for use must
SWim ap egg, and is called the lie of six degrees
i’f ‘1‘10 French hydrometer, or peseliqueur. The
:rea.\er are afterwards brought to this strength,
Y passing them through fresh barilla. But 2
ifrtam quantity of the weak, which is of 2° of
L';C above hydrometer, is reserved for dissolving
su?) oil and gum, and the salt, which are _usec} in
Is Sequent parts of the process. This lie of 2°
. Called the weak barilla liquor, the other is called

€ strong,

. .
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Dissolve the pearl-ashes in ten pails, of four
gallons each, of soft water, and the lime in four-
teen pails.

Let all the liguors stand till they become quite
clear, and then mix ten pails of each.

Boil the cotton in the mixture five hours, then
wash it in running water and dry it.

Step 2. Take a sufficient quantity, say ten
pails (of four galloris each), of the strong barilla
water in a tub, and dissolve or dilute in it two
pails full of sheep’s dung ; then pour into it twe
quart bottles of oil of vitriol, and one pound of
gum arabic, and one pound of sal ammoniac,
both previously dissolved in a sufficient quantity
of the weak barilla water, and lastly, twenty-five
pounds of olive oil, which has been previously
dissolved or well mixed with two pails of the weak
barilla water.

The materials of this steep being well mixed,
tramp or tread down the cotton iunto it, until it
is well soaked; let it steep twenty-four hours,
and then wring it hard and dry it.

Steep it again twenty-four hours, and again
wring and dry it.

Steep it a third time twenty-four hours, after
which wring and dry it, and lastly wash it well
and dry it.

Step 3. This part of the process is precisely
the same with the last, except that the sheep’s
dung is omitted in the composition of the steep.

Step 4. Boil twenty-five pounds of galls,
bruised, in ten pails of river water, until four or
five are boiled away ; strain the liquor into a tub,
and pour cold watet on the galls in the strainer,
to wash out of them all their tincture,

As soon as the liquor is become milk-warmn,
dip your cotion hank by hank, handling it care-
fully all the time, and let it steep twenty-four
hours.

Then wring it carefully and equally, and dry
it well without washing.

Step 5. Dissolve twenty-five pounds of Ro-
man alum in fourteen pails of warm water, with-
out making it boil; skim the liquor well, and add
two pails of strong barilla water, and then let it
cool until it be lukewarm.

Dip the cotton, and handle it hank by hank,
and let it steep twenty-four hours, and wring it
equally and dry it well without washing.

Step 6. Is performed in every particular like
the last; but after the cotton is dry, you steep it
six hours in the river, and wash and dry it.

Step 7. The cotton is dyed by about ten
pounds at once, for wlich take two gallons and
a half of ox blood, and mix it in the copper with
twenty-eight pails of milk-warm water, and stir
it well; then add twenty-five pounds of madder,
and stir all well together. Theu, having before-
hand put the ten pounds of cotton on sticks, dip
it into the liguor, and move and turn it constantly
one hour, during winch you gradually increase
the heat, until the liquor begin to boil at the end
of the hour. Then sink the cotton, and boil it
gently one hour longer ; and, lastly, wash it and
dry it.

Take out so much of the boiling liquor, that
what remains may produce a milk-warm heat
with the fresh water with which the copper 1s
again filled up, and then proceed to make up a
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dyeing liquor as above, for the next ten pounds
of cotton.-

Step 8. Mix equal parts of the gray steep
liquor, and of the white steep liquor, taking five
or six pails of each. Tread down the cotton
“into this mixture, and let it steep six hours, then
wring it moderately and ecually, and dry it
without washing.

Step 9. Ten pounds of white soap must be
dissolved most carefully and most completely in

sisteen or eighteen pails of warm water ; if any .

little bits of the soap remain undissolved they
will make spots in the cotton. Add four pails
of strong barilla water, and stir it well. Sink
your cotton in this liquor, keeping it down with
cross sticks, and cover it up and boil it gently
two hours, then wash and dry it, and it is
finished.

Such is the process of M. Papillon, on which
Dr. Bancroft makes the following observations.

Step 1. At Rouen two courses of operations
are practised to produce the Turkey-red. One
is called the gray course, and the other the
yellow course. In the former, the cotton, after
being alumed, receives no more oil, but goes to
the dyeing vessel, retaining the gray color, which
naturally results from its being impregnated with
alum and galls in combination. But, in the
yellow course, the cotton, after being alumed, is
again immersed in the oleaginous mixtures or
steeps, by which it acquires a yellow color. The
gray course may consist either of fifteen steeps
or of ninetéen, and the yellow of twenty. The
first of these courses has most similitude to that
of M. Papillon. At Rouen, the cleansing opera-
tion is performed with a very weak lie of soda,
of only one degree of the areometer, employing
150 gallons to 100 pounds of cotton, which is to
be boiled therein six hours, then drained, well
rinsed in running water, and afterwards dried.
This operation is intended to free the cotton
from all impure or extraneous matter; but not
to produce effects like those of bleaching by ex-
posure upon the grass, which, until lately, it
wvas believed, would lessen the durability of the
colors to be subsequently dyed.

Step 2. The steep here described contains
three ingredients not employed by any other
person; and one of these, the sulphuric acid,
seems to indicate a want of chemical knowledge
in M. Papillon, because, by neutralising the soda,
it must obstruct the effect which the latter is in-
tended to produce (that of rendering the oil
miscible with water), or at least rendet a greater
proportion of it necessary in order to obtan that
effect. In regard to the other twe ingredients,
viz. the gum and sal ammoniac, the quantity of
the former is by much too small to produce any
considerable effect, and it is not easy to form any
conjecture what purpose the latter is to answer.
At Rouen, this steep is prepared by steeping
twenty-five or thirty pounds of sheep’s dung se-
veral days in a lie of soda, marking four degrees,
which'is to be diluted until it amounts to forty
gallons; and the dung being squeezed and
broken by the hands, is afterwards made to pass
through a copper pan, provided with numerous
small holes, into a tub containing twelve pounds
and a half of fat oil, and in this the oil and dung
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are, by sufficient stirring, to be well mixed with
the lie and with each other; and, in the mixture,
which contains but half the quantity of oil pre-
scribed by M. Papillon, the cotton is to be
steeped, &c., as directed by the latter. It is
highly important that, after this and each of the
succeeding operations, the cotton should be
thoroughly and completely dried by a stove heat.

Step 3. At Rouen this steep is prepared bg
mixing thirty-eight gallons of lie of soda wit
ten pounds of olive oil, stirring until the mixture
becomes uniformly milky; which it will do
without any separation of the oil, if the quality
of the oil be suited to this use; this they add to
what may have been left of the former steep,
and, after mixing them properly, they impreg-
nate the cotton by the usual treatment, drying it,
after an interval of twelve hours, first in the open
air, and afterwards by a stove heat. This steep-
ing and subsequent drying must be repeated
once, twice, or three times, according to circum-
stances.

Between this white steep and the following
gall steep, it is the practice at Rouen to employ

_three salt steeps and one cleansing operation. In

the first, twenty-four gallons of the lie of soda,
marking two degrees and a half, are mixed ina
tub with the remnant of the white steep; and
the cotton is impregnated and dried, as in the
former operations. In the next the remnant of
the last steep is mixed with twenty gallons of the
lie of soda, marking three degrees; and the
cotton is steeped and dried as before. In the third,
the remnant of the preceding steep is mixed with
twenty-four gallons of the lie of soda, marking
three degrees and a half, and with this the cotton
is impregnated and dried as before. The resi-
duum of this steep is preserved to be used in the
brightening operation. -

In the cleansing operation, the cotton is
steeped one hour in lukewarm water, then
wrung by hand, and afterwards washed in a
stream of water to remove any superfluous oil
which might obstruct the equal application and
uniform effect of the following gall-steep, and
thereby render the color unequal. After being
so washed, the cotton is dried first in the open
air, and afterwards by a stove-heat.

Step 4. This constitutes the eighth operation
in the gray course at Rouen, where, as well as
in M. Papillon’s process, galls, in sorts, seem
now to be employed. At Rouen, the cotton, as
soon as it has sufficiently imbibed the soluble
matter of the galls, and been very moderately
wrung, is spread as expeditiously-as possible in
the open air, if the weather be dry, or, if not,
under cover; but the drying is always finished
by a stove heat.

Step 5. At Rouen, thirty or thirty-five pounds
of the purest alum are commonly employed for
this steep, with only seven pails of hot-water,
adding, when the alum has been dissolved, two
gallons only of the lie of soda, marking four de-
grees. But when these proportions are em-
ployed, the cotton is not subjected to a second
steep with alum. Sometimes, however, at Rouen,
two steeps with the aluminous mordants are em-
ployed ;.and in that case twenty pounds of alum
are dissolved for the first, and fifteen for the se-
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cond, leaving an interval of two days between
them, during whlc_h the _cotton should retain its
moisture after being slightly wrung from the
first steep. It should, however, be well dried
pefore it goes into the second.

Step 6. At Rouen, the cotton is dyed in par-
cels of twenty-five pounds each, and the dyeing
vessel is of a quadrangular form, containing about
100 gallons of liquor.  One quart of ox-blood is
emp10y5d for each pound of cotton, with two

oands of Provence madder, or one pound of this
with one of Smyrna madder. Some persons,
however, think it best to effect the dyeing by
two separate operations, employing half the above
proportion of madder for one dyeing, and half
for the other; but always taking care not to dry
the cotton between the dyeings. There are some
at Rouen who give cotton another alum steep
hetween these dyeing operations, employing for
that purpose half as much alum as was used for
the first steep, and afterwards washing, &e.

Step 8. For this steep they employ at Rouen
the residuum of the third salt-steep before men-
tioned; but the application of it is considered a
part of the following step.

Step 9. This constitutes the fourteenth opera-
tion in the first set of gray courses at Rouen;
where, after having macerated the cotton with
the sikiou, they boil it for the space of five
or six hours with six or eight pounds of white
soap, previously dissolved in 145 gallons of
water, in a vessel covered at the top, so as to
leave only a very small opening for the neces-
sary escape of the steam, which might otherwise
oceasion an explosion, The effect of this boiling
with soap, is to dissolve and separate from the
cotton all the yellowish-brown matter of the
madder color which may have been applied to it
in the dyeing operation, and thus to change the
color from the dull brownish-red which it would
otherwise retain, to a bright lively color, nearly
equal to that of the finest cochineal scarlet. It
15 only by the singular degree of fixity which the
Pure red part of the madder color acquires, in
Consequence of the operations just described,
that this beautiful red can be obtained. Such,
Indeed, is the stability of the Turkey-red when
Well dyed, that it is said to sustain boiling with
s0ap for thirty-six hours without injury.

In addition to the steps prescribed by M.
P apillon, they employ another-at Rouen, which
® Intended to make the red incline more to the
LOSL.’ color, and at the same time increase its vi-
‘aaty. - For this operation, with the former
ilnuantﬂy of 100 pounds of cotton they dissolve,
. 145 gallol}s of water, sixteen or eighteen
Pounds of white soap, and as soon as the liquor
aﬁﬁlzsl to boil, they add to it from one pound
riate oflilif to two po‘undq <0f1the crystallised n‘m-f
Wate n, prgekusl)_r dlbsp ved in two quarts o
ao b and mixed with eight ounces of single
n?i““‘mrtls; and having equally dispersed this
S ir-‘;t_llre through the boiling solution of soap, by

. ing, &e., the cotton is put in and boiled with
or Same Precautions as in the brightening opera-
wh il"hh'“ the dgsued effect has been obtained,
tian 15 to be discovered by frequent examina-
it 5. Care must be taken not to employ more

Tic acid or aqua-fortis than the quantity here
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mentioned, lest it should decompose the soap,
and cause the oil to separate and rise to the sur-
face of the liquor.

183. We cannot leave this truly important branch
of dyeing without noticing the ingenious remarks
of Mr. Thomson of Glasgow, published in ihe
eighth volume of the Annals of Philosophy, on
the theory of the Turkey-red process.

He observes that silk and worsted have a
natural varnish which cotton does not possess.
To supply this defect, the repeated immersions,
followed by exposure to the atmosphere, and to
the heated air of a stove, may give the oil the
proper consistency, by the absorption of oxygen,
for forming a varnish, with which the coloring
matter unites, and through which it may be said
to shine, which causes that superior brilliancy
which the goods attain when they are cleared, or,
as it may be called, polished. I therefore pre-
sume, that the fixedness and brilliancy of the
color will depend on the quantity of oil imbibed,
as every repetition of drying presents new fibres
to be varnished with an additional quantity ; for
I have always found, that the permanency was
in proportion to the number of manipulations in
the saponaceous liquor, and a proportionable free-
dom could also be used in reducing or clearing.
The white immersions, omitting the sheep’s dung,
are just applying successive coats of varnish.
Clearing is never attempted from the madder
copper, without immersing the goods again in
soda and oil, and drying them in a stove, which
I consider to be also supplying them with an
additional coat. ’

The alkaline lie occasions a greater separation
in the particles of the oil, by which it combines
more closely with the fabric of the cloth. The
sheep’s dung in the first immersions may serve
as a covering, to keep the goods moist for a con-
siderable time, that they may more fully imbibe
the liquor, by preventing the evaporation from
being too quick in the great heat to which they
are exposed.

After the frequent immersions the cloth feels
like leather, no doubt from a superfluity of liquor.
Tt is then steeped in a lie of carbonate of soda,
and afterwards well washed and dried, as a pre-
paration for the galling and aluming. The
astringent principle has been long known for
darkening and fixing commen red colors on
cotton, by uniting with the earth of aium, and
strengthening the basis. To the use of blood in
the madder copper I attribute nothing’; -as in the
rancid and putrid state in which I have seen it
used, were it not for the prejudice of the opera-
tor, it might be safely dispensed with.

In proof of the above idea, that it is only the
oil uniting with the earth of alum that is of use,
1 may refer to the mode of dyeing that color in

the east, quoted by Dr. Bancroft, viz. soaking

their cotton in oil (no matter of, what descrip-
tion), during the night, and exposing it to the
sun and air during the day, for seven successive
days, rinsing it only in running water, and then
immersing itina decoction of galls and the leaves
of sumach previous to aluming.

I would therefore request the practical dyer,
who wishes to arrive at a knowledge of this un-
accountable nrocess, to give up the idea of ani-
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malisation, if by it be reant impregnating the
cloth with an animal matter, and by the power
of the microscope, or any better method, look
for the whole truth from some other source than
chemical analysis. I am at present inclined to
believe that it is a mechanical operation united
to a chemical, and that the frequent immersions
in the imperfect soap are equivalent to laying on
the first, second, third, &c., coats, preparatory to
finishing a fine painting in oil. A very eminent
calico manufacturer, whom I consulted on the
Turkey-red process, assured me that the only
essential mordants are oil and alumina ; and that
bright and fast reds, equal to any produced by
the usual complicated process with sheep’s
dung, galls, and blood, may be obtained without
these articles.

Or DYEING SCARLET.

184. Scarlet may be regarded as one of the
compound colors arising from a mixture of the
red and yellow coloring matters. Scarlet is the
finest and most splendid of all the colors, and
the great demand for it has excited several che-
mists of distinction to improve and facilitate the
process of producing it. We shall here briefly
notice the old method of dyeing scatlet, which i3
still praciised by some dyers, both in this country
and on the continent, and then give the improved
method proposed by Dr. Bancroft in his excellent
treatise already mentioned.

185. We cannot, says M. Berthollet, expect
to abtain the desived shade from the doses pre-
seribed in the processes, from variations in the
<juantity of the coloring particles contained in
the different kinds of fine cochineal, and par-
ticularly from the solutions of tin that are used
differing considerably from each other; but the
Just proportions of the ingredients to be employed
may be readily determined by trials in the small
way, so as to obtain the shade called for; and, if
the pieces which are dyed be above or below this
shade, it is nct difficult to find the suitable pro-
portions.

186. In the process of dyeing scarlet two
operations are observed, viz. the boiling, and the
reddening. The first or boiling operation is
thus conducted :—For 100 pounds of cloth, a
quantity of soft water is heated in a tinned
boiler, till it be rather more than lukewarm, after
which six pounds of cream-of-tartar are dissolved
init.  When the water is a little warmer, half a
pound of finely powdered cochineal is added and
well mixed with the solution of tartar. Imme-
diately after, five pounds of very clear solution of
tin are poured in, and carefully mized. Wherr
the bath begins to boil, the cloth is put in, and
rapidly torned two or three times with the winch,
then more slowly, and is left to boil for two
hours, after which it is taken out, drained, ex-
posed to the air,and washed in the running stream.

187. In preparing for the second bath the
boiler must be emptied, filled again with
fresh water, and, when this is near the boiling
heat, five pounds and three quarters of powdered
cochineal are put in and carefully mixed, and
when, on eeasing to stir the liquor, a crust forms
on the surface, and begins to break, thirteen or
fourteen pounds of solution of tin are poured in.
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Sometimes, after this, the liquor begins 10 rigy
above the brim of the hoiler, which must be Pre~
vented by putting in some cold water. Whep .
the solution is well mixed in the bath, the cloth
is immersed, taking care to turn the winch ra-
pidly for the first two or three turns, It 18
then to be boiled for about an hour, pressing it
down as often as it rises to the surface. After
this it is taken out, exposed to the air to cool,
washed in the stream, and dried.

188. On examining the proportions of cochi-
neal and of solution of tin, used either in the
boiling, or in the reddening, it appears that they
are by no means fixed. There are some dyers,
who, according to Hellot’s account, succeed very
well by putting two-thirds of the composition,
and a fourth of the cochineal, into the boiling,
aud the remaining third of the composition, with
the remaining three-fourths of the cochineal, into
the reddening. Ile also asserts that it does no
harm to use tartar in the reddening, provided not
more of it than half the weight of the cochineal
be putin; and he thinks, that it even renders’
the color more permanent. Some dyers do not
take the cloth out of the boiling, but simply re-
fresh it to make the reddening in the same bath,
by pouring in an infusion of cochineal, which
they have made apart, and with which they have
mixed the proper quantity of composition. In
this way they save time and fuel: and they.
affirm that the scarlet is equally fine. :

189. Different authors recommend different
proportions of the materials used in the boiling
process. Scheffer prescribes one part of solution,
of tin for ten parts by weight of cloth, with an’
equal quantity of starch and of tartar as of so-
lution, e remarks, that the starch tends to
make the color more uniform, and he recom-
mends to throw into the water, when it boils,
1is of cochineal; to agitate well; to let the'
wool boil in it for an hour, and then to wash it.
He prescribes next, the boiling for half an hour
in the bath, which serves for the reddening, with
# of starch, J of solution of tin, & of tartar
and {; of cochineal.

It appears, that Scheffer employs a much’
smaller quantity of solution of tin than Helloty
but what he does employ contains much more
tin, .
*190. Poerner describes three principal pro-
cesses, according as the shade is to be more or,
less deep, or more or less of an orange hue,
which he wishes to give to the scarlet. e varies;
the proportions of the solution of tin, of cochi~
neal, and tartar, or omits the last ingredient.

For conducting the process of the scarlet dye:
in the most beneficial manner, and for varying:
its results, according to the end in view, the effect:
of each of the ingredients employed in it must
be ascertained. We need not however proceed.
with a detail of processes which have *been su*
perseded by others that are from experience found
to be much superior; we shall therefore pass on
to notice the important improvements in this
branch of dyeing made by Dr. Bancroft, and:
which have obtained the approbation of the most:
eminent chemists, British and foreign. :

191. Dr. Bancroft was struck with the thought:
that for a whole century no improvements had’
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been made in the art of dyeing scarlet. - On this
object he seems to have fixed his mind, and, about
the year 1786, he instituted a set of experiments
which were attended with the most gratifying
saceess.

392, Having, by frequent affusions of boiling
water, extracted the whole of the coloring matter
from powdered cochineal, he found that the ad-
dition of a litle potash to the sediment, and a
fresh quantity of boiling water, extracted a new
sortion of coloring matter, equal to about one-
eighth of what had been given out to the pure
water. Ile repeatedly extracted this coloring
matter by means of potassa, and afterwards dyed
small pleces of cloth scarlet with it, which he
found similar to others dyed with cochineal, [t
was in the course of these enquiries that he per-
ceived scarlet to be a compound color, consisting
of about three-fourths of pure crimson, and one-
fourth of pure bright yellow. He conceived,
therefore, that when the natural crimson of the
cochineal is made scarlet, by the usual process,
there must be a change produced, equivalent
to a conversion of one-fourth of the coloring
matter of cochineal from its natural crimson to
a yellow color. From this he concluded that
there might be a great saving of cochineal, by
substituting a cheaper substance, which, at the
same time, might yield a better yellow color.
It was therefore his object to combine with this
crimson or rose color, a suitable portion of a
lively golden yellow, capable of being perma-
nently fixed, and reflected by the same basis.
This yellow Dr. Bancroft found in quercitron
bark ; and ascertained that it possessed the advan-
tage of being not only the cheapest, but the
brightest of all the yellows he had tried.

193. For the purpose of diminishing the
quantity of cochineal employed in producing a
scarlet dye, Dr. Bancroft made a number of
experiments under the authority of government,
In these experiments, the mordant used was the
common dyers’ spirit, or the nitro-muriate of tin,
but he found that they were not attended with the
advantages which he.expected. In some of his
eatliest experiments, he remarks, that the solution
of tin by means of sulphuric acid destroys the
cochineal color, and this led him to reject the use
of this acid, till accident brought him to dissolve
4 quantity of tin in muriaticacid, combined with
one-fourth of sulphuric acid. The application
of this solution in dyeing, was not accompanied
With the corrosive effects of the muriate and
Ntrogmuriate which he had employed in the
®periments, and which proved unsuccessful.
he“eff trying different .pmportions of these acids,

* tound the following to answer best. In a
gi‘ldxmre of two pounds of sulphuric acid of the
mu‘??ﬂ:y st_rength, ‘and about three pounds of
N Matic acid, he dissolved about fourteen ounces

tin.  The muriatic acid is first poured upona
gxllanmy of granulated tin in a suitable vessel,
fud the sulphuric acid is added by degrees.
o 18 solution 1s more quickly effected by means

a sand heat ; it is perfectly colorless, and may

© kept for years without precipitation. It has
agélble the power of the common dyers’ spirit;

is produced at about one-third of the expense,
Vor. VIL
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1t also raises the colors more than even the tar-
trate of tin; and does not incline the cochineal
crimson to the yellow shade.

194. In using this solution as a mordant, to
produce the compound scarlet color, Dr. Ban-
croft advises the fullowing process. Nothing,
says he, is necessary, but to put the cloth, sup-
pose 100 pounds, into a proper tin vessel, nearly
filled with water, in which has been mixed eight
pounds of the: murio-sulphuric solution of tin;
and, having brought the mixture to a boiling heat,
about 100 pounds of cloth are immersed and
turned through it as usual, .by the winch, for a
quarter of an hour. Then the cloth is removed,
and four pounds of cochineal and two pounds
and a half of quercitron-bark, both powdered,
are introduced and well mixed. After this, the
cloth is returned into the bath, the liquor is
made to bail, and the cloth is turned as usual for
fifieen or twenty minutes, by which time, in
general, the color will be properly raised and the
bath exhausted, when the cloth is taken out and
rinsed in the ordinary way.

By this method the time, -labor, and fuel, ne-
cessary for filling and heating the boiler  second
time are saved, the process finished much sooner
than in the common way, and there is a saving
of all the tartar, as well as of two-thirds of the
cost of spirit, or nitro-muriatic solution of tin,
which, for dyeing 100 pounds of wool, com-
monly amount to ten shillings, whereas eight
pounds of the murio-sulphuric solution cost only
about three shillings: There is, besides, a saving
of at least one-fourth of the cochineal usually
employed, and -the color produced does not
prove inferior in any respect to that dyed with
much more expense and trouble in the ordinary
way.

195. When a rose color is wanted, it may be
readily obtained in this way, only omitting the
quercitron bark, instead of the complex method
of first producing a scarlet, and then changing it
to a rose by tle volatile alkali contained in stale
urine, set free by potash or by lime ; and should
any one still choose to continue the practice of
dyeing scarlet without the quercitron bark, it is
only necessary to employ the uspal proportions
of tartar and cochineal, with a suitable quantity
of the murio-sulphate of tin, which, while it is
cheaper, is much more effectual than the dyers’
spirit. :

196. The scarlet, produccd from -cochineal
crimson and quercitron, is also attended witle
this advantage, that it may be dyed upon wool
and woollen yarn, without any danger of its
being changed to a crimson color hy the process
of fulling, which always hkappens to scarletj dyed
in the common way. Indeed, this last is no-
thing but a crimson or rose color, rendered yel-
low by some particular action of the tartarie
acid ; and is hence liable to be reduced to crim-
son by many chemical agents, especially by soap,
alkaline salts, salts of lime, &c. But where the
coloring matter of cochineal is applied and fixed
merely as a crimson or rose color, and is ren-
dered scarlet by adding a very permanent yel-
low, capable of resisting the strongest acids and
alkalis, when used with solutions of tin,}{lo such
2
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change takes place, hecause the color given by
cochineal, having never ceased to be crimson,
cannot be rendered more so, and therefore can-
not suffer by those impressions or applications
which frequently change or spot scarlets dyed
according to the ordinary practice. There is
also a remarkable property attending the com-
pound scarlet dyed with cochineal and querci-
tron bark, viz. that if a piece of cloth dyed in
this way be compared with another piece dyed
by the usual process, both will by day-light ap-
pear exactly of the same shade; but, if they be
afterwards compared together by candle-light,
the former will appear at least several shades
higher and fuller than the latter ;—a circumstance
of some importance, when it is considered how
much this and other gay colors are worn and ex-
hibited by candle-light, during a considerable
part of the year.

197. To illustrate more clearly, continues Dr.
Bancroft, the effects of the murio-sulphuric so-
lution of tin with cochineal in dyeing, I shall
state a very few of my numerous experiments
therewith ; observing, however, that they were
all several times repeated, and always with
similar effects.

1st, I boiled 100 parts of woollen cloth in
water, with eight parts of the murio-sulphuric
solation of tin, during the space of ten
or fifteen minutes; I then added to the same
water four parts of cochineal, and two parts and
a half of quercitron bark in powder, and boiled
the cloth fifieen or twenty minutes longer; at
the end of which time it had nearly imbibed all
the color of the dyeing liquor, and received a
very good, even, and bright scarlet. Similar
cloth dyed of that color at the same time in the
usual way, and with a fourth part more of
cochineal, was found upon comparison to have
somewhat less body than the former; the effect
of the quercitron bark in the first case having
been more than equal to the additional portion
of cochineal employed in the latter, and made
yellow by the action of tartar.

2d, To see whether the tartrite of tin would,
besides yellowing the cochineal crimson, con-
tribute to raise and exalt its color more than the
murio-sulphate of that metal, I boiled 100
parts of cloth with eight parts of the murio-
sulphuric solution, and six parts of tartar, for
the space of one hour; I then dyed the cloth,
unrinsed, in clean water, with four parts of
cochineal, and two parts and a half of quercitron
bark, which produced a bright aurora color, be-
cause a double portion of yellow had been here
produced, first by the quercitron bark, and then
by the action of tartar upon the cochineal color-
ing matter. To bring back this aurora to the
scarlet color, by taking away or changing the
yellow produced by the tartar, I divided the
cloth whilst unrinsed into three equal parts, and
boiled one of them a few minutes, in water
slightly impregnated with potassa; another in
water with a little ammeoniac; and the third in
water containing a very little powdered chalk, by
which all the pieces became scarlet; but the
two last appeared somewhat brighter than the
first, the ammoniac and chalk having each rosed
the cochineal color rather more advantageously
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than the potassa. The best of these, however, by
comparison, did not seem preferable to the eom-
pound scarlet dyed without tartar, as in the pre-
ceding experiment; consequently this did not
seem to exalt the cochineal color more than the
murio-sulphate of tin; had it done so, the use of
it in this way would have been easy, without
relinquishing the advantages of the quercitron
yellow.

3d, I boiled 100 parts of woollen cloth with
eight’ parts of the murio-sulphuric solution
of tin, for about ten minutes, when I added
four parts of cochineal in powder, which,
by ten or fifteen minutes more of boiling, pro-
duced a fine crimson. This I divided into two
equal parts, one of which I yellowed, or made
scarlet by boiling it for fifteen minutes with a
tenth of its weight of tartar in clean water; and
the other, by boiling it with a fortieth part of its
weight of quercitron bark, and the same weight
of murio-sulphuric solution of tin; so that in
this last case there was an addition of yellow
coloring matter from the bark, whilst in the for-
mer no such addition took place, the yellow ne-
cessary for producing the scarlet having been
wholly gained by a change and diminution of
the cochineal crimson ; and the two pieces being
compared with each other, that which had been
rendered scarlet by an addition of quercitron
yellow, was, as might have been expected, se-
veral shades fuller than the other.

4th, I dyed 100 parts of woollen cloth
scarlet, by boiling it first in water with eight
parts of murio-sulphate of tin, and twelve parts
of tartar, for ten minutes, and then adding five
parts of cochineal, and continuing the boiling for
fifteen minutes. This scarlet cloth I divided
equally, and made one part crimson, by boiling
it with a little ammoniac in clean ‘water; after
which I again rendered it scarlet, by boiling it in
clean water, with a fortieth of its weight of quer-
citron bark, and the same weight of murio-sul-
phate of tin; and this last, being compared with
the other half to which no quercitron yellow had
been applied, was found to possess much more
color, as might have been expected. A piece of
the cloth, which had been dyed scarlet by cochi-
neal and quercitron bark, as in the first experi-
ment, being at the same time boiled in the same
water with ammoniac, did not become crimson,
like that dyed scarlet without the bark.

In this way of compounding a scarlet from
cochineal and quercitron bark, the dyer will at
all times be able, with the utmost certainty, to
produce every possible shade between the crim-
son and yellow colors, by only increasing or di-
minishing the proportion of bark. It has indeed
been usual at times, when scarlets approaching
nearly to the aurora color were in fashion, to
superadd a fugitive yellow either from turmeric,
or from what is called young fustic; but this was
only when the cochineal color had been pre-
viously yellowed as much as possible by the use
of tartar, as in the common way of dyeing scar-
let; and therefore that practice ought not to be
confounded with my improvement, which has for
its object to preclude the loss of any part of the
cochineal crimson, by its conversion towards yel-
low color, which may be so much more cheaply
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obtained than the quercitron bark, By sufficient
trials, I have satisfied myself that the cochineal
colors, dyed with the murio-sulphuric solution
of tin, are in every respect at least as durable as
any which can be dyed with any other prepa-
ration of that metal; and they even seem to
withstand the action of boiling soap lie some-
what longer, and therefore I cannot avoid earn-
estly recommending its use for dyeing rose and
other cochineal colors, as well as for compound-
ing a scarlet with the quercitron bark.

OF Dyrinc CRIMSON.

198. The different processes employed for ob-
taining the various shades of crimson, from the
decpest to the lightest, may be reduced to two.
Fither the shade of crimson required is given to
cloth previously dyed scarlet, or the cloth is at
once dyed crimson. Alum, salts with earthy
bases, and fixed and volatile alkalis, have the
property of changing the color of scarlet to crim-
son, which is the natural color of cochineal.
Nothing more, therefore, is necessary, than to
boil cloth dyed scarlet for about an hourina
solution of alum, proportioned in strength to the
deepness of the color desired. But as other
salts with earthy bases have the same property,
and water contains more or less of these salts,
whence it gives a proportionate rosy tinge to
scarlet passed through it, particularly if it be
worn, the quantity of alum necessary to obtain
a crimson varies according to the nature of the
water employed ; and, when well charged with
these salts, it will answer the purpose of itself,
without the addition of alum. If a piece of
scarlet have any defects, it is most convenient to
convert it into a crimson. '

199. Hellot says, that he has tried soap, soda,
potassa, and crude potassa; that all these sub-
stances produced the crimson desired, but sad-
dened it, and gave it less lustre than alum. Am-
monia, on the contrary, produced a very good
effect ; but, as it evaporates quickly, a consider-
able quantity must be put into the bath a little
more than warm, a little ammoniacal muriate, or
sal ammoniac, and common potash. By this
method the cloth instantly took a very bright
rosy color. He thinks that it heightens the
color so much as to render less cochineal neces-
sary. But M. Poerner, who gives the same pro-
cess, directs the scarlet to be left twenty-four
hours in a cold solution of potassa and ammo-
hiacal muriate.

200. To dye crimson at once, a solution of
two munces and a half of alum, and one ounce
aud a half of tartar, to every pound of cloth, is
used for the boiling: and the cloth is afterwards
dyed with an ounce of cochineal. Solution of
tin is commonly added, but in less proportion
than for scarlet. The processes employed vary
greatly, according as the shade required is deeper
or lighter, or more or less distant from scarlet.
Common ‘salt is also used for the boiling by some
dyers.  For saddening crimsons, and giving
them more bloom, archil and potassa are fre-
fuently used, but the hloom thus imparted is
Not permanent., Sometimes the boiling for
crimson is made after a scarlet reddening, by
adding tartar and alum: and it is said, that the
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wine soup color has more bloom, if both its
boiling and reddening be made after scarlet, than
when it is dyed mn a fresh bath. For these colors
the wild cochineal may be used instead of the
fine, but in greater quantity. The reddening
which -has been used for crimson may also le
employed for purples, and other compound
colors.

Both scarlets and crimsons in half-grain are
made by substituting madder for half the quan-
tity of the cochineal, giving the same boiling as
for scarlet in grain, and following in other re-
spects the processes for reddening the scarlet or
crimson. #)ther proportions of madder may be
used instead of haif, according to the effect de-
sired. The common madder red also acquires
a greater lustre, when its boiling is made after a
reddening for scarlet.

201. In silk the grain erimson, produced by
cochineal, is distinguished from fulse crimson,
which is obtained by Brasil-wood. Silks that are
intended to be dyed crimson with cochineal,
should not be boiled with more than twenty
pounds of soap to 100 pounds of silk, as the
slight yellow cast which silk has, when only so
far scoured, is advantageous to the color. After
the silk has been well cleansed from the soap, it
is to be put into an alum liquor of the full
strength. In this it is commonly left from the -
evening till the next morring ; it is then washed, and
twice beetled at the river. In preparing the bath,
an oblong boiler is filled with water, to about one-
half or two-thirds; and, when the water boils,
white galls powdered are thrown in, from half
an ounce to two ounces for every pound of silk.
After boiling a few moments, from two to three
ounces of cochineal, powdered and sifted, for
every pound of silk, according to the shade re-
quired, are put in, adding afterwards an ounce
of tartar, to every pound of cochineal; and,
when the tartar is aissolved, an equal quantity
of the solution of tin. 'This solution ought to
contain more tin than that used for scarlet, other-
wise the colors will be too bright. NMacquer
directs this solution to be made with sixteen parts
of nitric acid, two of ammoniacal muriate, as muck
fine grain tin, and twelve of water These in-
gredients are mixed and the boiler is filled up
with cold water. In this the silk is immediately
dipped, and turned on the skein sticks till it ap-
pears to be of a uniform color. The fire is
then increased, and the bath made to boil for
two bours, turning the silk from timé to time.
After this the fire is put out, and thesilk putinto
the bath, where it is kept a few hours longer.
The silk is afterwards washed at the river, twice
beetled, wrung and dried. - When crimsons are
10 be browned, they must be passed, after having
been washed, through a solution of sulphate o.

“iron, more or less strong according to the shade

required. If it should have a yellow tinge, the
solution must be charged with a greater or less
proportion of decoction of fustet or Venus’s
sumach. White galls should be chosen, because
black ones would dull the color of the erimson §
and even too large a quantity of the white will
produce the same effect. Macquer says, that the
galls derve only to increase the weight of the
silk : vet their general effect is to reﬁder.co}ors
2R 2
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more permanent, and they are essentially ne-
cessary for crimsons that are intended to be
browned. Vinegar is employed as a test in dis-
tinguishing grain crimsons from false: but it will
not detect eolors obtained from Brasil-wood, if
they be fixed by means of solution of tin; for
i this case they resist vinegar ‘as well as those
made with cochineal. A very small quantity of
solution of tin is, therefore, put into the bath for
dycing silk crimson. If the same process as that
for dyeing wool scarlet were employed, the silk
would lose its bloom, and acquire only a faint
color., Macquer and Scheffer have, howerver,
detailed processes which differ from it only in a
few circumstances, for dyeing silk rose and
poppy colors by solution of tin, used cold,
that 1ts action on the silk might not be too
powerful.

202. Brasil-wood is used for dyeing silk what
is called false crimson, to distinguish it from
that produced by cochineal, which is much more
permanent, For this process the silk should be
boiled with soap, in the proportion of twenty
pounds of the latter to 100 pounds of the for-
mer, and afterwards alumed. Less aluming is
requited for this than for grain crimson. Hav-
g washed it in running water, it is dipped in a
bath, more or less charged with Brasil juice,
according to the shade to be given.: In the
preparation of the bath hard water is preferable
to soft, as it produces with the dye-stuffs a fuller
crimson. Washing the silk in hard water will
produce nearly the same effect. In order to
make false crimson: deeper, or dark red, a decoc-
tion of logwood is added to the Brasil bath,
after the silk has been impregnated with the
latter. A little alkali may also be put in accord-
ing to the shade required. But to imitate poppy
or fire color, the silk must have an anotta
ground, even deeper than when it is to be dyed
with carthamus : after which it is washed,
alumed, and dyed with the decoction of Brasil-
wood, to which a small portion of soap is gene-
rally added. We might here enumerate several
other processes for imparting the crimson color,
but the ahove, with what we have said respect-
ing the dyeing of reds in general, and of scarlet
in particular, render it unnecessary to enlarge.

Or Dyrine YELLOW.

203. Of Dyeing Wool Yellow.—The yellow
communicated to wool by weld has little perma-
nency, if the wool be not previously prepared by
some mordant. For this purpose alum and tartar
areused, by means of which this plant gives a very
pure and durable yellow. For the boiling, which
1s managed in the common way, Hellot advises
four ounces of alum to every pound of wool, and
only one ounce of tartar; many dyers, however,
use half as much tartar as alum. Tartar renders
the color paler, but more lively. The weld is
boiled in a fresh bath, enclosing it in a bag of
thin linen, and keeping it from rising to the top
by a heavy wooden cross. Some dyers boil 1t
till it sinks to the bottom of the copper, and then
let a cross down upen it: others, when it is
boiled, take it out with a rake, and throw it
away. From three to four pounds of weld, and,
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in some instances less, are allowed for every
pound of stuff; but the quantity must be regu-
lated by the depth of shade required. Some
dyers add a little quick-lime and ashes, which
are found to promote the extraction of the color-
ing matter, and at the same time heighten the
color; but they thusrender it more liable to the
action of acids.

204. Both lighter and brighter shades may be
obtained by dyeing after deeper ones, adding
water at each dipping, and keeping the hath
boiling: but light shades procured in this way
are not so lively as when fresh baths are used,
proportioning the quantity of weld to the depth
of the shade intended to be procured. If com-
mon salt be added to the weld bath, it renders
its color richer and deeper: sulphate of lime, or
gypsum, also deepens it: but alum renders it
paler and more lively; and tartar, still paler.
Sulphate of iron or vitriol makes it incline to
brown.

205. According to Scheffer, by boiling the
stuff for two hours with one-fourth of its weight
of a solution of tin, and the same proportion of
tartar, and then washing it and boiling it for
about a quarter of an hour with an equal weight
of weld, it will assume a fine yellow, which,
however, will not penetrate the substance of
cloth.

206. Poerner recommends a process similar
to that used in dyeing scarlet, by which means
the color is brighter and more permanent.

207. Since the introduction of the use of
quercitron bark, the process of dyeing yellow
has been much simplified, as may be seen from
the following directions of Dr. Bancroft on the |
subject. e proposes that the bark should be
boiled with about its own weight, or one-third
more of alum, in a suitable quantity of water,
for about ten minutes, ’

208. The substances to be dyed are previously
scoured, and then immersed in the bath, ob-
serving to give the higher colors first, and
afterwards the paler straw colors. By this cheap
and expeditious process, colors which are not.
wanted to be of a full or bright yellow, may be
obtained. The color may be considerably
heightened by passing the unrinsed stuff a few
times through hot water, to which a little clean
powdered chalk, in the proportion of about a
pound and a half for every 100 pounds of stuff
has been previously added. The bark, when used
in dyeing, being first reduced to powder, should
be tied up in = thin linen bag, and suspended in
the liquor, so that it may be occasionally moved
through it, to diffuse the coloring matter more:
equally.

209. But although this method possesses the
advantages of cheapness and expedition, and is
sufficient for communicating ¢pale yellows; to
obtain fuller and more permanent colers, the
common mode of preparation ought to be pre-
ferred. The stuff should be boiled for about
one hour, or an hour and a quarter, with oue-
sixth, or one-eighth of its weight of alum, dis-
solved in a proper proportion of water. The
stuff is then to be immersed, without being
rinsed, mto the dyeing bath, with clean hot
water, and about the same quantity of powdered
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bark tied up in a bag, as that of the alum em-
ployed in the preparation. The stuff is then to
be turned as usual through the boiling liquor,
until the color appears to have acquired sufficient
intensity.  One pound of clean powdered chalk
for every 100 pounds of stuff is then to be mixed
with the dyeing bath, and the operation con-
tinued for eight or ten minutes longer, for the
purpose of raising and brightening the color,

210. To communicate a beautifel orange yel-
low to woollen stuffs, ten pounds of quercitron
bark, tied up in a bag, for every hundred pounds
of stuff, are to be put into the bath with hot
water. At the end of six ov eight minutes, an
equal weight of murio-sulphate of tin is to be
added, and the mixture well stirred for two or
three minutes. The cloth, previously scoured,
and thoroughly wetted, is then immersed in the
dyeing liquor, and quickly turned for a few
miautes. By this process the coloring matter
fixes on the cloth so effectually, that, after the
liquor begins to boil, the highest yellow may be
produced in less than fifteen minutes.

211. High shades of yellow, similar to those
obtained from quercitron bark by the above
process, are frequently given with young fustic
and dyers’ spirit; but this color is much less
beautiful and permanent, while it is more expen-
sive than what is obtained from the bark.

212. A fine bright, or golden yellow is ob-
tained by employing ten pounds of quercitron
bark, for each 100 pounds of cloth, the bark
being first boiled a few minutes, and then add-
ing seven or eight pounds of murio-sulphate of
tin, with about five pounds of alum. The cloth
is to be dyed in the same mahner as in the pro-
cess for the orange-yellow. Bright yellows of
less body are produced by employing a smaller
proportion of bark, as well as by diminishing
the quantity of muro-sulphate of tin and alum.
And indced every variety of shade of pure
bright yellow may. be given hy varying the pro-
portions of the ingredients.

213. The lively delicate green shades, so
much admired, are produced by the addition of
tartar, with the other ingredients. The tartar
must be added in different proportions, accord-
ing to the shade which is wanted. For a full
bright yellow, delicately inclining to green, it
will be proper to employ eight pounds of bark,
six of murio-sulphate of tin, with six of alum,
and four of tartar. An additional proportion of
alum and tartar renders the yellow more deli-
cate, and inclines it more to the green shade;
but when this lively green shade is wanted in the
greatest perfection, the ingredients must be used
n equal proportions. The delicate green lemon
yellows are seldom required to have much ful-
ness or body. Ten pounds of bark, with an
equal quantity of the other ingredients, are
sufficient to dye 300 or 400 pounds of stuffs,

214. Of Dyeing Silk Yellow—Weld is seldom
¢mployed to give a yellow dye tosilk, but when
this is desired, the process differs a little from
the former. The silk being scoured, alumed,
and rinsed in the manner usual for dyeing bright
colors, a bath is prepared, by boiling weld in
Water, in the proportien of double the weight of
the silk for a quarter of an hour, and straining
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off the liquor into a vat, where it is suffered to
coo] till the hand can be held 10 it. Then the
sitk is dipped and turned, till the color is found
uniform. While this is going on, the old weld
is boiled with a fresh quantity oi water, and,
after the silk has been dipped, one half of the
exhausted bath is taken out, and the vat filled
up with the second decoction. The temperatare
of the fresh bath may be a little higher than that
of the former, but should not be too great, lest
the color already fixed be dissolved. The stuff
is to be turned as before, and then taken out of
the bath. Some soda is to be dissolved in a part
of the second decoction, and a larger or smaller
quantity of the solution is to be added to the
bath, according to the intensity of the shade
wanted. The color is examined by taking out a
skein, and wringing it.

215. To produce shades having more of a
gold color, anotta is added in proportion to the
depth of color required. ILighter shades, such
as pale lemon color, are obtained by previously
whitening the silk, and regulating the proportion
of the ingredients of the bath by the shade
required. To give a yellow, with a green tinge,
a little indigo.is added to the batl, if the silk
has not heen previously azured ; to prevent the
greenish shade being too deep, the silk should
be more slightly alumed than usual.

216. Dr. Bancroft informs us that all the
shades of yellow can be given at a cheaper rate
by quercitron bark than by weld. To dye with
this bark, a quantity of it powdered, and en-
closed in a bag, in proportion to the shade
wanted, from one to two pounds for every pound
of silk, is put into the vat while the water is
cold. Ileat iz applied, and when the bath is
rather more than blood-warm, or of the tempe-
rature 100°, the silk, after being first alumed, is
immersed and dyed in the usual way. A deeper
shade may be given by adding a small quantity
of chalk or peari-ashes towards the end of the
operation. To produce a more lively yellow, a
small pertion of murio-sulphate of tin may be
employed, but it should be used cautiously, as it
is apt to diminish the lustre of the silk.

217. To dye silk of an aurora or orange color,
after having been properly scoured, it may be
immersed in an alkaline solution of anotta, the
strength of which is to be yegulated by the shade
required. The temperature of the bath should
be between that of tepid and boiling water.
When the desired shade is obtained, the silk is
to be twice washed and beetled, to free it from
the superfluous coloring matter, which would
injure the beauty of the color. When raw silk
is to be dyed, that which is natarally white
should he selected, and the bath should be nearly
cold; for otherwise the alkali, by dissolving the
gum of the silk, destroys its elasticity. Silk is
dyed of an orange color by anotta, but if a red-
der shade be wanted, it is procured by alum,
vinegar, or lemon juice. These colors are beau-
tiful, but do not possess permanency.

218. Of Dyeing Cotton and Linen _Yﬁllmlh—
The processcommonly cbserved in dyeing cotton
and linen yellow, is hy scouring it in & bath
prepared in a lie with the ashes of green wood.
It is afterwards washed, dried, and-alumed, with
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one-fourth of its weight of alum. After remain-
ing in twenty-four hours, it is taken out of the
aluming and dried, but not washed. The cotton
is then dyed in a weld bath, in the proportion
of one pound and a quarter of weld for each
pound of cotton, and turned in- the bath till it
has acquired the desired color.

219, After being taken out of the bath, itis
soaked for an hour and a half in a solution of
sulphate of copper, in the proportion of one-
fourth of the weight >f the cotton, and then im-
mersed, without washing, for nearly an hour,
in a boiling solution of white soap, after which it
is well washed and dried, )

220. A deeper yellow is communicated to cot-
ton, by omitting the process of aluming, and em-
ploying two pounds and a half of weld for each
pound of cotton. To this is added a dram of
verdigris, mixed with part of the bath. The cot-
ton is then to be dipped and worked till the color
become uniform. It is then taken out of the
bath, and a little solution of soda added, after
whichit is returned, and kept for fifteen minutes.
1t is then wrung out and dried.

221, Other shades of yellow may be obtained
by varying the proportion of ingredients. Thus,
a lemon color is dyed by using only one pound
of weld for every pound of cotton, and by di-
minishing the proportion of verdigris, or using
alum as a substitute.

222. Dr. Bancroft recommends a superior pro-
cess, and less expensive. Ile also objects to the
use of salts of copper, as deepening the yellow.
One pound of acetate of lead, and three pounds
of alum, are to be dissolved in a sufficient quan-
tity of warm water. The cotton or linen, after
being properly rinsed, is to be soaked in this
mixture, heated to the temperature of 100°, for
two hours. It is then taken out, moderately
pressed over a vessel, to prevent the waste of the
aluminous liquor. It is then dried in a stove
heat, and, after being again soaked in the alumi-
nous solution, it is wrung out and dried a second
time. Without being rinsed, it is to be barely
wetted with lime water, and afterwards dried;
and if a full, bright, and durable yellow is
wanted, it may be necessary to soak the stuff in
the diluted aluminous mordant, and, after drying,
to wet it a second time in the lime Water. After
it has been soaked for the last time, it should be
well rinsed in clean water, to separate the loose
particles of the mordant, which might injure the
application of the coloring matter. By the use
of the lime-water, a greater proportion of alumina
combines with the stuff, besides the addition of a
certain proportion of lime.

223. In the preparation of the dyeing bath,
from twelve to eighteen pounds of powdered
quercitron bark are enclosed in a bag, for every
100 pounds of stuff, varying the proportion ac-
cording to the depth of shade required. The
bark is put into the water while it is cold ; and,
immediately after, the stuff is immersed and
turned for an hour, or an hour and a half, during
which the water should be gradually heated, and
the temperature raised to about 120.° At the
end of this time the heat is increased, and the
dyeing liquor brought to a boiling temperature ;
but at this temperature the stuff must remain in

I'NG.

it only for a few minutes. It is then taken out,
rinsed, and dried.

224. Dr. Bancroft remarks, that, when the aly-
‘minous mordant is employed without the ad.
dition of water, one soaking ouly, and an
immersion in lime water, may be sufficient; but
heis of opinion that greater advantage is derived
from the application of a more diluted mordant
at two different times, or even by a more fre.
quent immersion of the stuff alternately in the
aluminous mordant, and lime water, and drying
it after each immersion. By this treatment he
found that the color always acquired more body
and durability.

225. Chaptal proposes a process for communi-
cating to cotton a nankeen yellow, which, while
it affords a durable color, has the advantage of
being cheap and simple. When cotton is im-
mersed in a solution of any salt of iron, it has so
strong an affinity for the oxide, that it decom-
poses the salt, combines with the iron, and as-
sumes a yellow color. The process recommended
by Chaptal is this:—The cotton to be dyed is put
into a cold solution of sulphate of iron, of the
specific gravity of 1:02. It is afterwards wrung

- out, and immediately immersed in a lie of potassa

of the specific gravity of 1-01. This lie must
previously have been saturated with a solution of
alum. When the stuff has been kept for four or
five hours in this bath, it may be taken out,
washed, and dried. By varying the proportion
of sulphate of iron, every variety of shade may
be obtained.

226. The following curtous process for dyeing
linen of a durable yellow, as practised in the
east, is given in the Encyclopzdia Britannica.
The object of this process, which is tedious, is to
increase the affinity between the alumina and the :
stuff, so that it may adhere with sufficient force
to produce a permanent color. For this purpose
three mordants are employed : these are oil, tan,
and alum. The cotton is soaked in a hath of
oil, mixed with a weak solution of soda. Animal
oil, as it is found to answer best, is preferred.
Glue has also been tried, and is found to answer
very well. The soda must be in the caustic state;
as it then combines with the oil, and produces on
the cloth an equal absorption. The stuff is then
to be washed, and afterwards putinto an infusion
of nut-galls of the white kind ; the infusion should
be used hot: The tan combines with the oil,
while the gallic acid carries off any alkali which
may adhere to the cloth. When the stuff is re-
moved from the bath, it should be quickly dried;
too great an excess of galls beyond a proper pro-
portion with the oil should be avoided, as it 1S
apt to darken the color. After this preparation
the stuff is to be immersed in a solution of alum;
and, in consequence of the affinity which exists
between tan and alumina, the alum is decom~
posed, and its earth combnes with the tan

Or Dyrinc Brows.

227. The substances employed in dyeing
browns are very numerous, but those chiefly used
are sumach, walnut-peels, and walnut-roots.

On separating the bark from the ligneous sub-
stance of the walnut-root, says Berthollet, in re-
lating some experiments on the subject, the former
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yielded in equal weight a liquor much more
charged with color. The bark of the wood of
walnut also exhibited properties approaching to
those of waluut-peels, but its decoction formed a
blackish precipitate with sulphate of iron.

Walnut-peels exercise a lively action on oxide
of iron, dissolving it, and forming a liquor as
black as ink. If boiled along with clean filings
they do not attack them; bat, if left exposed to
the air, the liquor becomes soon black.

The coloring matter of walnut-peels has a great
disposition to combine with wool. It gives ita
very durable walnut or dun color, and mordants
appear to add little to its permanence, but they
may vary its shades, and give them more lustre.
By preparing the stuff with alum, a richer and
livelier color may be obtained.

Walnut-peels are of excellent use, because they
give agreeable and very durable shades, and,
being employed without any mordant, they pre-
serve the softness of the wool, and regnire but
one simple, and not expensive, operation. Wal-
nut-peels are gathered when the nuts are entirely
ripe. Large casks or tubs are filled with them,
and a sufficiency of water is poured on them to
cover their surface. In this state they may be
kept a year and upwards. At the Gobelins,
where a very extensive and varied use is made
of this ingredient, it is kept for two years before
it is employed. It is found then to furnish much
more color. It has a very unpleasant putrid
odor.

The peels may also be used which are taken
from the nuts before they are ripe; but they do
not keep so long.

228. The following are the results of M. Ber-
thollet’s experiments on sumach (rhus coriaria) :—

The infusion of sumach is of a dun color, bor-
dering on green. It speedily becomes green in
theair. When it isrecent, the solution of potassa
produces little change on it. The acids clear up
its color, and render it yellow. Solution of alum
makes it turbid, producing a scanty yellow pre-
cipitate, whilé the liquor ®mains yellow.

Acetate of lead forms instantly an abundant
yellowish precipitate, which takes a brown color
on ‘its surface; the liquor remains of a clear
yellow.

Sulphate of copper affords a copious yellowish-
green precipitate, which, after some hours,
changes to a hrown-green. The liquor remained
clear, and a little yellow.

_ Sulphate of zinc of commerce rendered the
Yiquor turbid, blackening it, and forming a deep
lue precipitate.

Pure sulphate of zinc deepened the color much
less; only a slight dun deposite, verging on
brown, took place.

Muriate of soda produced no sensible change
at first; but, after some hours, the liguor was a
little turbid, and its color had become somewhat
clearer.

Sumach acts like nut-galls on solution of silver,
whose metal it reduces ; a result promoted by the
action of light. We have already dwelt at suf-
ficient length on the explanation of this phenome-
hon, as well as the general properties of astrin-
gents.  Sumach affords of itself a fawn-color
bordering on green ; but it communicates to cot-
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tou stuffs several very permanent colors, when
they are combined with mordants,

229. Sanders, or sandal-wood, is also employed
for the purpose of giving a fawn-color. There
are three kinds of this wood, the white, the yellow,
and the red. 'The last only, which is a compact
heavy wood, brought from the Coromandel coast,
is used in dyeing. By exposure t7 the air it be-
comes of a brown color; when employed in dye-
ing, it is reduced to fine powder, and it yields a
fawn-color with a brownish shade, inclining to
red.

The quantity of coloring matter, however,
which it yields of itself is small, and it is said
that it gives harshness to woollen stufis. When
it is mixed with other substances, as sumach,
walnut-peels, or galls, the quantity of coloring
matter is increased; it gives a more durable
color, and produces considerable modifications
in the coloring matter with which it is mixed.
Sandal-wood yields its coloring matter to brandy,
or diluted alcohol, more readily than to water,

230. Soot communicates to woollen stuffs a
fawn or brown color, of a lighter or deeper
shade, in proportion to the quantity employed ;
but the coloris fading, and its affinity for wool
is not great; and, besides leaving a disagrecable
smell, it renders the fibres harsh. In some ma-
nufactories, it is employed for browning certain
colors, and it produces shades which could not
otherwise be readily obtained.

231. In dyeing with walnut-peels, a quantity
proportioned to the quantity of stuff, and the
intensity of shade wanted, is boiled for fifteen
minutes in a copper. All that is necessary in
dyeing with this substance is, to moisten the
cloth or yarn with warm water, previously to
their immersion in the copper, in which they
are to be carefully stirred till they have acquired
the proper shade. This is the process, if the
aluminous mordant be not employed. In dyeing
cloth, it is usual to give the deepest shades first,
and the lighter ones afterwards; but, in dyeing
woollen yarn, the light shades are given first, and
the deeper ones afterwards, A fresh quantity of
peels is added each time.

232. Berthollet made a number of experi-
ments to ascertain the difference of color ob-
tained from the simple decoction of walnut-
peels, and the addition of metallic oxides as
mordants. The oxide of tin, he informs us,
yielded a clearer and brighter fawn-color than
that of the simple decoction. The oxide of zinc
produced a still clearer color, inclining to ash
or gray. The color from oxide of lead had an
orange cast, while that from oxide of iron was of
a greenish brown.

233. A fawn-color, which has a shade of
green, is obtained from sumach alone; but to
cotton stuffs, which have been impregnated with
printers” mordant, or acetate of alumina, sumach
communicates a good and durable yellow.

234. Vogler employed the tincture of sanders-
wood for dyeing patterns of wool, silk, cotton,
and linen, having previously impregnated them
with a solution of tin, and afterwards washing
and drying them. Sometimes he used the solu-
tionr unmixed, and at other times added six or
ten parts of water, and in whatever way he eni-
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ployed it, he obtained a poppy color. When
the mordant employed was solution of alum, the
color was a rich scarlet ; with sulphate of copper

it was a clear crimson, and with sulphate of iron
a beautiful deep violet.

Or Dyrine Compouxp Corors.

235. On this branch of dyeing, M. Berthollet
remarks, that simple colors form, by their mix-
ture, compound colors ; and if the effects of the
coloring particles did not vary, according to the
combinations which they form, and the actions
exercised on them by the different substances
present in a dyeing bath, we might determine
with precision the shade that ought to result
{rom the mixture of two other colors, or of the
ingredients which afford these colors separately :
but the chemical action of the mordants, and of
the liquor of the dye bath, often changes the
results; theory, however, may always predict
these effects to a certain degree.

It is not the color peculiar to the coloring
matters which is to be considered as the consti-
tuent part of compound colors, but that which
they must assume with a certain mordant, and in
a certain dye bath. Hence, our attention ought
to be principally fixed on the effects of the che-
mical agents employed.

It is in this department of dyeing that the in-
telligence of the operator may be most useful,
by enabling him to vary his processes, and to
arrive at the proposed end by the simplest,
shortest, and least expensive way.

The processes for compound colors are very
numerous. We shall mention only those which
most merit attention, and shall establish the
principles on which they ought to be conducted
by particular examples,

236. Of Dyeing Wool Green.—Green is obtain-
ed by the mixture of yellow and blue; and itis
distinguished into many different shades; but it
requires experience to obtain this color uniform
and without spots, especially in the light shades.
It is possible to produce green by beginning
either with the yellow or the biue dye; but the
first method is attended with some inconve-
niences ; for the blue soils the linen, and a part
of the yellow being dissolved in the vat, changes
and makes it green; the second method is, there-
fore, preferable. It is common to employ the
pastel vat, but for some kinds of green, solution
of indigo in the sulphuric acid is used ; and then
the blue and yellow are either dyed separately,
or all the ingredients are mixed together, to dye
by a single operation.

237. Solutions of copper with yellow sub-
stances may also be employed. The blue ground
must be proportioned to the green which is
desired ; thus, for the green like that of a drake’s
neck, a ground of deep royal blue is given; for
parrot green, a ground of sky-blue; for verd
naissant, a ground of white-blue is necessary.
After the cloths have received the proper ground,
they are washed in the fulling-mill, and boiled
as for common welding, but for the lighter shades
the proportion of salts is diminished. Most
commonly the. cloths intended for the light
_'{nades are boiled first; and, when these are taken
out tartar and alum are added.
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238. The process of welding is conducted in
the same manner as for yellow; but a larger
quantity of weld is employed, except for the
lighter shades, which, on the contrary, require a
still smaller proportion. For the most part, a suc-
cession of shades from the deepest to the lightest
is dyed at the same time, beginning with the
deepest and proceeding to the lightest; between
each dip, which lasts half an hour, or three quar-
ters, water is added to the bath. Some dyers
give each parcel two dips, beginning the first
time with the deep shades, and the second with
the light ones; in that case, each parcel should
remain a shorter timein the bath : forthe very light
shades, care should be taken that the batli does
not boil. A browning with logwood and a little
sulphate of iron is given to the very deep greens.

The green obtained by means of the solution
of indigo in sulphnric acid, is denominated
Saxon green, from its having been first practised
in Saxony. We shall here give the process di-
rected by Dr. Bancroft for this color.

239. The most beautiful Saxon greens may be
produced very cheaply and expeditiously, by
combining the lively yellow which results from
quercitron  bark, murio-sulphate of tin, and
alum, with the blue afforded by indigo dissolved
in sulphuric acid, as for dyeing the Saxon blue.

To produce this combination most advan-
tageously, the dyer, for a full-bodied green,
should put into the vessel after the rate of six or
eight pounds of powdered bark in a bag, for’
every hundred pounds of cloth, with only a small
proportion of water as soon as it begins to grow
warin; and when it begins to boil, he should
add about six pounds of murio-sulphate of tin,
with the usual precautions, and a few minutes
after about four pounds of alum.  These having
boiled together five or six minutes, cold water
should be added, so as to bring the heat of the
liquor down to what the hand is able to bear.
Immediately after this, as much sulphate of indi-
go is to be added, as will suffice to produce the
shade of green intended to be dyed, taking care
to mix it thoroughly with the first solution by
stirring, &ec. ; and this being done, the cloth,
being previously scoured and moistened, should
be expeditiously put into the liquor, and turned
very briskly through it for a quarter of an hour,
in order that the color may apply itself equally
to every part, which it will certainly do in this
way with proper care. By these means, very
full, even, and beautiful greens may generally be
dyed in half an hour; and, during this space, it
is best to keep the liquor at rather less than a
boiling heat. Murio-sulphate of tin is greatly
preferable for this use to the dyers’ spirit; be-
cause the latter cousists chiefly of nitric acid,
which, by its highly injurious action upon indigo,
would render that part of the green color very
fugitive. But no such effect can result from the
murio-sulphfte of tin, since the muriatic acid
has no action upon indigo; and the sulphuric is
that very acid which alone is proper to dissolve
it for this use.

Respecting the beauty of the color thus pro-
duced, those who are acquainted with the un-
equalled lustre and brightness of 1the quercitron
yellows, dyed with th¢ tin basis, must neeessarity
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conclude, that the greens composed therewith,
will prove greatly superior to any which can re-
sult from the dull muddy yellow of old fustic;
and, in point of expense, it is certain that the bark,
murio-sulphate of tin, and alum, necessary to dye
a given quantity of cloth in this way, will cost
less than the much greater quantity (six or eight
times more) of fustic, with the alum necessary for
dyeing it in the common way, the sulphate of
indigo being the same in both cases. But in
dyeing with the bark, the vessel is only to be
filled and heated once; and the cloth, without
any previous preparation, may be completely
dyed in half an hour; whilstin the common way
of producing Saxon greens, the copper is to be
twice filled ; and to this must be joined the fuel
and labor of an hour and a half’s boiling and
turning the cloth, in the course of preparation,
besides nearly as much boiling in another vessel
to extract the color of the fustic; and after all,
the dyeing process remains to be performed,
which will be equal in time and trouble to the
whole of the process for producing a Saxon
areen with the bark ; so that this color obtained
from bark will notonly prove superior in beauty,
hut in cheapness, to that dyed with old fustiec.

240.—Of Dyeing Silk Green.—In communi-
cating to silk the green color, it requires very
great caution to prevent the stuff from being
spotted and striped. Silk intended for greens is
hoiled as for the ordinary colors; for light
shades, however, it should be boiled thoroughly
as for blue.

Silk is not first dyed blue like cloth ; but, after
a strong aluming, it is washed slightly m the
river, and distributed into small hanks, that it
may take the dye equably; after which it is
turned carefully round the sticks, through a bath
of weld. When it is thought that the ground is
sufficiently deep, a pattern is tried in the vat, to
see if the color has the wished-for tone; if it
has not ground enough, decoction of weld is
added ; and, when it ‘is ascertained that the
vellow has reached the proper degree, the silk is
withdrawn from the bath,and passed through the
vat as for blue. ’

_ To render the color deeper, and at the same
flme to vary its tone, there are added to the
yellow bath, when the weld has been taken out,
Juice of Brasil-wood, decoction of fustet, and
anotta.  For the very light shades, such as
apple-green and celadon-green, a much weaker
ground is given than for the other colors. For
the light shades, if not for sea-green, it is pre-
ferable to dye yellow in baths which have al-
teady been used, but in which there is no Brasil-
wood or fustet, because the silk, perfectly alumed,
dyes too rapidly in fresh baths, and is thence
subject to take an uneven color. Dr. Bancroft
Tecommends the following process for producing
4Xon green at one operation, as the most com-
modious and certain :—

241. A bath is prepared of four pounds of
‘uercitron bark, three pounds of alum, and two
Pounds of murio-sulphate of tin, with a sufficient
Quantity of water. The bath is boiled ten or
fifleen minutes, and when the liquor is in tem-
perature till the hand can bear it, it is fit for
dyeing. By adding different proportions of sul-
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phate of indigo, various and beautiful shades of
green may be obtained, and the color thus pro-
duced is both cheap and uniform. Care should
be taken to keep the bath constantly stirred, to
prevent the coloring matter from subsiding.
Those shades which are intended to incline most
to the yellow, should be dyed first; and, by
adding sulphate of indigo, the green, having a
shade of blue, may be obtained.

242. To prodace what is called an Fnglish
green, and which is more beautiful than the or-
dinary greens, and more durable than Saxon
green, (Gublickie recommends the following pro-
cess :—Ie gives the silk, first of all, a clear blue
in the cold vat ; he steeps it in hot water ; washes
it in running water; passes it through a weak
solution of alum ; prepares a bath with the sul-
phuric solution of indigo, a little of the solution
of tin, and a tincture of Avignon berry, made
with a vegetable acid. He keeps the silk in this
bath till it has assumed the wished-for shade ;
he then washes and dries in the shade. The
lighter hues may be dyed in the sequel. The
shades may be varied with more or less blue,
or more or less yellow, by the proportions of the
indigo solution, and of the yellow substance.
When it is wished to give a goslin-green to silk,
a light blue is communicated to it, either in the
hot vat or in the cold; it is passed through hot
water, washed in running water, and while moist
it is passed through a bath of anotta.

243. Of Dyeing Cotton and Linen Green.—
To give a green color to linen and cotton yarns,
it is proper to begin with scouring them well ;
then they must be dyed in the blue vat, cleansed
in water; and passed through the weld process.

The strength of the blue and the yellow is pro-
portioned to the color that is wanted. As it is
difficult to give uniformity to the cotton velvets
in the ordinary blue vat, they are usually dyed
yellow with turmeric, and the green is produced
with solution of indigo in sulphuric acid.

244. To dye beautiful greens upon cotton,
Chaptal recommends that it be first dyed of sky-
blue color with indigo, dissolved by potassa and
orpiment, then macerated in a strong solution of
sumach, then dried and soaked in a solution of
acetate of alumina, dried again, rinsed, and
finally dyed with quercitron bark, in the propor-
tion of twelve pounds to every fifty pounds of
cotton. The quercitron is preferred to weld for
this purpose, because the color of the former
combines better with that of sumach.

245. M. D’Apligny recommends a method of
dyeing cotton and linen of a fine sea or apple-
green by means of a single bath; it is in sub-
stance as follows :—The liquor ‘is prepared by
mixing verdigris with a sufficient quantity of
vinegar, and keeping the mixture in a bottle well
stopped for fifteen days in the heat of a stove,
and adding to it, about four hours before using
it, a solution of potassa equal in weight to that
of the verdigris, keeping it still hot. The cotton
goods are first soaked in a warm solntion, made
by dissolving one ounce of alum in*five quarts
of water for every pound of cotton. The goods
are again taken out, and, after adding the verdigris
mixture, they are returned, and passed through
the bath till sufficiently dyed.
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Linen is dyed of the shades of olive and
drake’s neck green, by first giving it a blue
ground, then galling and dipping it in a bath of
acetate of iron; afterwards passing it through a
bath of weld, combined with verdigris; and
through another containing sulphate of copper,
finally brightening the color by immersion in a
sulution of soap.

246. The green, says M. Berthollet, obtained
by giving a yellow color to a stuff which has
heen previously dyed blue, and afterwards
washed, presents nothing obscure. The color
inclines more or less to yellow, or to blue, ac-
cording to the tint of blue given, and the strength
of the yellow bath. The intensity of the yellow
is increased by alkalis, by sulphate of lime, by
ammoniacal salts. It is diminished by acids,
alum, and solution of tin. The shades vary
likewise from the nature of the yellow substance
employed.

These different effects will be obtained with
the same ingredients in the formation of the
Saxon green, according to the process adopted.
If the Saxon blue be first dyed, and the yellow
color be next given separately, the effects will be
analogous to those just mentioned. But if so-
lution of indigo be mixed with the yellow ingre-
dients, the results are not the same, because the
sulphuric acid acts in this .case on the coloring

particles, impairing the intensity of the yellow.

If a succession of shades be dyed in a bath com-
posed of yellow and the solation of indigo, the
last approach more and more to yellow, because
the particles of indigo become attached to the
stufl’ in preference to the yellow ones, which
therefore become predominant in the bath.

Or Dyene Viorer Coror, &ec.

247, Of Dyeing Wool Violet, &c.—From the
mixture of red and blue are obtained violet,

purple (columbine), dave-color, pansy, ama--

ranth, lilac, mallow, and a great many other
shades, determined by the nature of the sub-
stances, whose red color is combined with a blue
color, of which one becomes more or less predo-
minant over the other, according to the propor-
tions of the ingredients, and the other circum-
stances of the process. Hellot observes, that
stuff which has been dyed scarlet, takes an une-
qual color when blue is to be united with it.
The blue s therefore given first, which, even for
violet and purple, onght not to be deeper than
the shade distinguished by the name of sky-blue;
a boiling is given with alum mixed with two-fifths
of tartar; the stuff is then dipped in a bath com-
posed of nearly two-thirds as much cochineal as
for scarlet, to which tartar is always added.
248, The circumstance which distinguishes
the process for purple from that for violet, is that
for the former a lighter blue ground is given, and
a larger proportion of cochineal is empieyed.
These colors are frequently dyed after the red-
dening for scarlet, such quantities of cochineal
and tartar being added as are necessary; the
operation is managed in the same way as for
scarlet. But lilacs, pigeon’s necks, &c., are com-
monly dipped in the boiling, which has served
for violet, after alum and tartar have been added
toit: the blue ground having been proportioned
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to the shade required, the quantity of cochineaj
is also adjusted in a similar manner; a littie so-
lution of tin is added for some reddish shades
snch as peach blossom. It is to be observed:
that, though the quantity of cochineal is dimi.
nished according to the lightness of the shade
required, the quantity of tartar is not lessened,
so that the proportiou of it, compared with that
of the cochineal, is so much the greater, as the
color required is lighter, .

249. M. Poerner is of opinion, that, to procure
the colors composed of red and blue, it is advan-
tageous to employ the solution of indigo in sul-
phuric acid, because a great variety of shades is
thus more easily obtained, and the process is not
so long or expensive. But the colors thereby
obtained are less durable than when the blue vat
is employed. He says, however, that they have
sufficient permanence, if a solution of indigo
be used to which some alkali has been added.

The effects may be easily varied, by giving a
preparation to the stuff with different proportions
of alum and tartar, or with solution of tin; and
by dyeing with different proportions of cochi-
neal and solution of indigo. ‘

250. A process for dyeing wool of a purple
color is given by M. Berthollet, as having been
communicated to him by Descroizilles. It is
this :—1If it be wool in the fleece which is to be
dyed, one-third of its weight of mordant is re-
quired; if it be a woven stuff, only a fifth is ne-
cessary. A bath is prepared at a temperatare
which the hand can bear; the mordant is well
mixed with it; and the wool or stuff is then im-
mersed. It is to be properly agitated, and the
same degree of heat is to be kept up for two
hours, which may be even increased a little to-
wards the end. It is then lifted out, aired, and
very well washed. A new bath of pure water at
the same heat is prepared; a sufficient quantity
of violet wood is added to it ; the stuffis then let
down, and agitated ; and the heat is urged to the
boiling point, at which it is maintained for a
quarter of an hour. The stuff is then lifted out,
aired, and carefully rinsed. The dye is now
completed. 1fa decoction of one pound of log-
wood has been used for three pounds of wool;
and proportionately for the stuffs which require
a smaller dose, a beautiful violet is obtained, te
which a sufficient quantity of Brasil-wood gives
the shade known by the name of prune de mon-
sieur.

251. The ingenious author from whom we
quote the above, thus endeavours to explain the
process :— .

If we may venture an opinion, without having
made direct experiments on a complicated pre-
cess, such as that communicated by Descroizille_sy
and which is still employed advantageously ¥
some manufactories with modifications which wé
do notknow, we would suggest the followjng €%
planation.

The muriate of soda is decomposed by the
sulphuric acid, and the muriatic acid set &t
liberty dissolves the tin.

A portion of the tin is precipitated by the taf
taric acid, whence the deposite is occasionet
But a portion which remains in solution serves
to modify the effect, as we have seen with regar
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to cochineal. The oxide of copper, present in
this preparation, forms blue with the coloring
particles of the indigo; the oxide of tin with
the same wood gives violet, and red with the
coloring matter of Brasil-wood.

252. Of Dyeing Silk Violet, &c.—There are
two kinds of violet colors given to silk, these are,
by the French writers on dyeing, distinguished into
the fine and the false. The fine violet may be
given by dyeing the silk with cochineal, and
afterwards passing’ it through the indigo vat.
The preparation and dyeing of the silk with co-
chineal are the same as for crimson, with the
omission of tartar and solution of tin, by means
of which the coloris heightened. The quantity
of cochineal made use of is always proportioned
to the required shade ; but the usual proportion
for a fine violet color is two ounces of cochineal
for every pound of silk. When the silk is dyed,
it is washed at the river, twice beetled, dipped in
a vat of a strength proportioned to the depth of
the violet shade, and then washed and dried with
precautions similar to those which all colors re-
quire that are dyed in a vat. If the violet is to
have greater strength and beauty, it is usual to
pass it through the archil bath, a practice which,
though frequently abused, is not to be dispensed
with for light shades, which would otherwise be
too dull.

253. When silk has been dyed with cochineal,
as above directed, a very light shade of blue must
be given it for purple. Only the deepest shades
are passed through a weak vat. For those which
are less so, cold water is had recourse to, into
which a little of the blue vatis put, because they
would take too much blue in the vat itself, how-
ever weak it may be. The light shades of this
color, such as pink, gridelin, and peach-blossom,
are made in the same manner, with 2 diminution
of the proportion of cochineal. )

254. The spurious violets are given to silk in
various ways. The most beautiful, and those
most in use, are prepared with archil. The
strength of the archil bath is proportioned to the
color wished for: the silk, to which a beetling in
the river has been given on its coming out of the
soap, is turned through it round the skein sticks.
When the color is thought to be deep enough,
a trial is made on a pattern in the vat, to see if
it takes the violet that is wanted. If it is found
to be at the proper pitch, a beetling is given to
the silk at the river, and it is passed through the
vat as for fine violets. Less blue, or less archil;
1S given, according as the violet is wished to in-
cline to red or to blue.

255. A violet color may be imparted to silks
by immcrsing them in water impregnated with
verdigris, as a substitute for aluming, and then
giving them a bath of logwood, in which they
assume a blue color; which is converted into a
Violet, either by dipping them in a weaker or
Stronger solution of alum, or by adding it to the
bﬂth ; the alum Imparts a red shade to the color-
ing matter of the logwood. This violet possesses

ut little beauty, or permanence, but if the
alumed silk be immersed in a bath of Brasil-
Wood, and next in a bath of archil after washing
1t at the river, a color is obtained possessing a
Mmuch higher degree of beauty and intensity.
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M. Decroizilles” process, above related, for dye-
ing wool, was found to succeed equally well,
according to his account, in communicating a
violet color to silk.

256. Of Dyeing Cotton and LinenViolet, §c.—
The processin most common use for dyeing cotton
and linen of the violet colors is the following :—
The stuffs have firsta blue greund communicated
to them in the indigo vats according to the shade
required ; they are then dried. After this they
must be galled in the proportion of three ounces
of galls to a pound: they are left for twelve or
fifteen hours in the gall bath, after which, they
are wrung and dried again. They are then
passed through a decoction of logwood, and when
well soaked are taken out, and two drachms of
alum,and one of dissolved verdigris,for each pound
of stuff are added to the bath; the skeins are
then redipped ou the sticks, and turned for a full
quarter of an hour, when they are taken out to
be aired; after which they are again completely
immersed in the bath for' a quarter of an hour,
then taken out and wrung. The vat which has
been employed is then emptied ; half of the de-
coction of logwood which had been reserved is
poured in; two drachms of alumave added, anid
the stuff dipped afresh, until it is brought to the
shade required. The decoction of logwood ought
to pe stronger or weaker according to the shade
required ; this violet stands the action of the air
tolerably well, but is not so durable as that ob-
tained by madder.

257. Permanent purple and violet colors may
be given to cotton stuffs that have been dyed a
Turkey-red, by adding to the alum steep a pro-
portion of sulphate of iron suited to the shade
required. Cotton also that has been dyed a light
blue with indigo, may be chaunged to purple or
violet by passing the stuff through a bath pre-
pared with the aluminous mordant, and dyeing
with madder,

Or Dycine ORrANGE.
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258. Of Dyeing Wool Orange—Orange co-
lors are produced by the mixture of red and
yellow; and, by varying the proportions of the
ingredients, an almost endless variety of shades
may he obtained.

Poerner describes a great many varieties which
he obtained by employing weld, saw-wort,
dyers’ broom, and_some other yellow substances ;
as also by introducing into the preparation of the
cloth, or into the bath, tartar, alam, sulphate of
zinc, or sulphate of coppet.

Different colors may in like manner be pro-
cured from the madder, which is associated with
yellow substances. It is thus that the mordores
and the cinnamons are dyed; colors commonly
formed in two baths. The maddering is first
given, preceded by a bath of alum and tartar
as for ordinary maddering; and then a bath of
weld is employed.

For cinnamon a weaker maddering is
and commonly a bath is used which had served
for the mordore. The proportionf are varied
according as the red or the yellow is wished to
predominate. Sometimes nut-galls are added,
and sometimes the color is deepened by a brown-~
mg. .

given,
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Occasionally the sole object is to give areddish
tone to the yeilow; the stuff just dyed yellow
may, in this case, be passed through a bath of
madder, more or less charged accordmg to the
intention.

Brasil-wood is likewise employed along with
*he yellow substances, and sometimes it is asso-
ciated with cochineal and madder,

When, instead of weld or other yellow sub-
stances, root of walnut, walnut-peels, or sumach,
are used, tobasgo, snuff, chestnut, musk colors
&ec., are produced.

259. Of Dyeing Silk Orange —Morrones,
cinnamons, ani all the intermediate shades are
given to silk, by logwood, Brasil, and fustic -+ a
bath is prepared by mixing decoctions of these
three woods made separately; the proportion
of each is varied according to the shade re-
quired, but that of fustic ought to prevail; the
bath should be of a moderate temperature;
and the silk, after being scoured and alumed
in the usual manner, is immersed in it. The
silk is turned on the skein sticks in the hath,
and when taken out, if the color be uniform, it
is wrang and dipped in a second bath of the
three ingredients, the proportions of which are

-regulated according to the effect of the first bath,
in order to obtain the shade required.

For some colors blue is united to red and
yellow, it is thus olives are produced: a blue
ground 1is first given, then the yellow dye, and
lastly, a slight maddering. ~ Olive may be dyed
without using the blue vat, by dipping the silk
in a very strong weld bath, after being first
alumed;; to this a decoction of logwood is after-
wards added and, when the silk is dipped, a
little solutlon of dlkah is put in, which turns it
green, and gives the silk the olive color. The
silk is repeatedly dipped in this bath until it has
acquired the proper shade.

260. For the color termed russet clive, or
rotten olive, fustet and logwood, without alkali,
are added to the bath after the welding. If a
more reddish color be wished for, only logwood
is added. A kind of reddish olive is also made by
dyeing thesilk in a bath of fustet, to which more
or less sulphate of iron and 1ovwood are added.

IN G

. Of Dyeing Cotton and Linen Orange.—
The usual combinations of scarlet and orange,
are preduced with difficulty.  On this head Dr
Bancroft remarks, that, as cochineal and the tiy
mordant cannot be advantageously employed to
dye linen or cotton, it is necessary for these sub-
stances solely to rely on the aluminous mordant,
and to select the red coloring matter from other
dye stuffs, especially from madder, with which
the yollow of weld, quercitron bqr]\ or fastie,
may be combined in such proportions as may be
sufficient for the required color. M. Berthollet
gives some precesses for colors, which he regards
as mixtures of red and yellow, thouch some of
them may more properly be considered browns or
greens. The varicus shades of morrone are
given to cotton, by first galling, and then dipping
it in a bath of acetate of iron, formed by the
pyroligneous acid, and afterwards ina bath of weld
and verdigris, after which it is dyed with fustic,
sometimes with the addition of soda and atum,
It is then completely washed, passed through a
strong madder bath; then dipped in a weak so-
lution of sulphate of copper; aad, lastly, passed
through a bath containing soap.

262. The shades cinnamon and mordore are
thus given: the stufls are first dyed with verdi:
gris and weld, then dipped in a solution of sul-
phate or acetate of iron, out of which they are
wrung and dried. After this they are galled, -
allowing three ounces of galls to each pound of
stuff, again dryed, alumed, and passed througha..
madder bath. They are thon washed and im- °
mersed in a warm soap lie, through which they
are turned till the color is suf’ﬁcumtlv bright.

263. The shades of color usually denommatedi
gray, have already beentreated of, and the pro~
cesses for dyeing them need not here be repeated.

264. Several highly respectable writers who
have done gre‘LtJustlu to the subject of dyeing’
have connected with their treatises on it a brief
view of the process of calico printing : we should-
have followed their example in the present in-
stance, had we not considered the subject, in its
present highly improved state, as meriting a dis-
tinct notice, which will be found in another part ot
our work. See Printixg, Carico.
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OLIVE CoLoR, how dyed, 259, 260.

ORANGE COLOR given to wool, 2568. To silk, 259.
To cotton, 261.

PAPILLON, 4 dyer of Turkey-red, 181.
Pianicians, their claim to dyeing, 4.
P02py Reps, 176.

PRUSSIAN BLUE, used in dyeing wool, 143.

¢ In dye-
ing cotton, 158,

~ WooL, its nature, 87.
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PUrPLE COLOR, the origin of, 4. Whence ex=

tracted, ib.
PYROLIGNEOUS AcCID, 137,
PYROLIGNITE OF IRON, of dyeing cotton with, ib,

QUERCITRON BARK produces a fine yellow, 192, Fx.
periments on, by Bancroft, 191—196.

RED, how to dye, on wool, 169. On silk, 173, On
totton, 178, Adrianople or Turkey, 180. How
dyed at Rouen, 182.

Rost CoLor, a lively, 177.

SANDERS, or sandal wood, 229.
of, how extracted, ib.

SAW-WORT, its use in dyeing orange shades, 258.

SAXON BLUE, howdyed, 166. Green, how dyed, 239.

SCARLET, how dyed, 184, Improved method, by
Baneroft, 191.  Effect of candle light on, 196.

SHELL-FISH producing purple color, 4.

SiLK, how freed from its gum, 92—97. How dyed
black, 126. Blue, 154. Green, 240. Purple,
263. Yellow, 214,

SPIRIT, dyers’, 193. Superior and cheaper kind, ib.

SumacH, Berthollet’s experiments on, 228.

Coloring matter

TANNIN, what, 66.

TARTAR, an earthy mordant, 22,
23.

TIN, oxide of, used as a merdant, 27.

TURKEY-RED, method of dyeing, 180.

TYRIAN PURPLE, high price of, 4.

Its action on alum,

URre, Dr., his anXlytical experiments on the four
principal subjects of dyeing, 84.
URINE, a solvent of indigo, 153.

Var, indigo, 152.

VATS, how constructed, 143, Warmed by steam,
144. Liable to accidents, 147. Repelled, what,
ib. Two described by Hellot, 153. Method of re-
covering repelled, 148. Method of constructing at
Rouen, 160.

VELVET, method of dyeing at Genoa, 132.

VENUS’s SUMACH, or fustet, 201,

VERDIGRIS used in dyeing black, 121, In dyeing
green, 245.
VioLET COLOR, how dyed on weol, -247. On silk,

252. On cotton, 256,

WALNUT-PEELS, their use in dyeing, 227.

WATER, best kind for dyeing, 114, Method of pre-
paring, 116, Hard, how to soften, 117.

WELD, its use in dyeing yellow, 203.

WoOAD used in dyeing blue, 144.

Woop, M. Sennebier’s experiments on, 79.

Process of scouring it, 87.

Structure of its filaments, 89, Processes of felting,

and fulling, 90. Operation’of fulling, 91,

YELLOW, process for dyeing wool, 203. For dyeing
silk, 214. For dyeing cotton, 213. Curious me-
thod used in the East, 226.




