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1

According to this invention animal fibers and
other fibers, which have dyeing properties similar
to those of animal fibers, are dyed in an especial-
ly simple manner by bringing the fibers impreg-
nated with the dyestuff solution into sudden con-
tact with a heated acidic solution.

As animal fibers which can be dyed by the pres-
ent process there come into consideration, for
example, silk fibers and especially wool fibers.
Fibers which have dyeing properties similar to
those of animal fibers are, for example, the arti-
ficial fibers consisting mainly of casein and
known under the names “Thioclan” and “Lanital.”
There also come into consideration artificial silk
fibers and staple fibers of cellulose or cellulose
derivatives which have been animalized by the
addition of suitable substances, and also other
fibers which have been animalized by a special
treatment.

In the present process such fibers are first
soaked or impregnated with a dyestuff solution.
This treatment may be carried out in known
manner by immersing the fibers in question in a
dyestuff solution, and advantageously subse-
quently squeezing the fibers. For the purposes
of the present process the period of this treat-
ment need only be long enough to bring about a
uniform impregnation of the fibrous material. It
is not necessary or advantageous to prolong the
period of treatment beyond this point.  When
materials of normal absorptive capacity are used,
for example, in the case of fabrics which have
been desized and advantageously also washed
and dried, the impregnation is carried on for a
very short time and may, for example, be car-
ried out on a padding machine.

The concentration of the dyestuff solution
must, of course, be so chosen that the desired
quantity of dyestusf remains on the fiber after
the effect of the squeezing operation has been
taken into account. In some cases this neces-
sitates relatively high concentrations of dyestuff
in the impregnating baths, and in the case of
some dyestuffs this can only be achieved in g
medium which is substantially non-acidie, for
example, one which is approximately neutral or
alkaline, and is advantageously at most weakly
alkaline. The use of a non-acidic impregnating
bath generally has the further advantage that
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absorption of the dyestuff in the hath is avoided
to a considerable extent.

In some cases the temperature of the impreg-
nating bath plays a subsidiary part and may be
chosen, for exainple, with regard to the proper-
ties of solubiI-ity of the dyestuff used, within wide
limits, for instance, between 20° C. and 95° C. In
a few ca'ses, however, there are differences in the
vield of the dyeing, so that it is of advantage in
the case ‘of any particular dyestuff and fibrous
material to determine by experiment the most
favorable temperature for the impregnating bath.
In many cases a temperature of about 75° C.
gives good results.

Some degree of swelling of the fibrous ma-
terial, which can be favoured, for example, by
increasing the temperature of the impregnating
bath, and also thorough penetration of the
ﬁ.brous material, which can be assisted, for ex-
ampIe, by the addition of certain wetting agents,

‘have a favorable effect in many cases. It must,

however, be borne in mind that some wetting
agents, for instance, those of the type of alkyl-
naphthalene sulfonic acids, retard or even pre-
vent fixation of the dyestuif.

In the case of dyestuffs of insufficient solu- -
bility it may be of assistance in most cases to
add solution promoters such as urea, thiodiglycol
or glycol monoethyl ether, to choose especially
easily soluble dyestuff salts, for example, lithium
salts, to increase the temperature of the dyestuff
solution or to use a combination of such ex-

Pedients. In some cases a good effect is obtained

by adding to the impregnating bath a thickening
agent such as tragacanth mucilage or a water-
soluble cellulose ether, especially cellulose gly-
collic acid ether, and advantageously only in
quantities such that the bath is still thinly liquid.
For example, there may be used, per liter, 50-100
grams of tragacanth mucilage of 6 per cent.
strength or of a solution of 10 per cent. strength
of cellulose glycollic acid ether.

Other additions are of advantage in the case
of certain dyestuifs. Thus, for example, the ad-

dition of formaldehyde-sulfoxylates is of ad-

vantage with impregnating baths which contain
sensitive ester salts of leuco-compounds of vat
dyestuffs.

In the present process practically all dyestuffs
can be used which possess an affinity for animal
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fibers, for example, the usual acid dyestuffs, and
also substantive (direct dyeing) dyestuffs and
especially dyestuffs which require a special after-
treatment, for example, chrome dyestuffs and
ester salts of leuco-compounds of vat dyestuils.
In the case of dyestuffs of all kinds requiring an
after-treatment it is, of course, necessary to asso-
ciate with the present dyeing process an appro-
priate after-treatment.

The fibers impregnated in the above manner
with a dyestuff solution are then brought into
sudden contact with a heated acidic solution.
As the acidic solution there may be used an
aqueous solution of sulfuric acid such as is cus-
tomarily used in dyeing wool and having a con-
tent of about 0.5-30 grams, and advantageously
ahout 1 gram, of sulfuric acid per liter of liquor.
Instead of sulfuric acid other acids may be used
in many cases, for example, formie acid or oxalic
acid, and with special advaniage in the case of
dyestuffs which are sensitive to mineral acids.
It is often of advantage to use mixtures of dif-
ferent acids, for example, mixtures of sulfuric
acid and formic acid, as in the case of sulfuric
acid leucoesters of indigo. In many cases it ap-
pears to be of advantage to use acidic solutions
which have a pH value corresponding to the op~
timum speed of fixation of the fibers in ques-
tion, provided they do neither unfavorably in-

fluence the dyestuff, nor for instance, produce & 3

skittery dyeing by too rapid fixation. In this
connection the desired pH value may be at~
tained by using an acid salt alone or by the
joint use of such a salt in any desired manner,
for example, by means of monobasic salts of
ortho-phosphoric acid. This is indicated, more
especially, in the case of dyestuffs which become
fixed very rapidly, such ag the sulfuric acid esters
of many leuco-compounds of vat dyestuffs. It is
oceasionally of advantage to buffer the acids used
by means of their own salts, for example, sul-
furic acid by means of iis own salts, for ex-
ample, sulfuric acid by means of sodium sulfate.
Quite generally, in order to obtain the best re-
sults, the concentration and nature of the acidic
solution and also of the buffer substances, when
used, should be chosen according to the charac-
ter and quantity of the dyestuff used. The op-
timum conditions for each case can be deter-
mined by preliminary tests.

An addition of anion-active or cation-active
substances to the acidic bath is generally not
desirable and may even be harmful. On the
other hand, some non-ionisable wetting agents
may in certain cases have a favorable influence.
As such wetting agents there may be mentioned,
for example, condensation products of alcohols of
hish molecular weight with ethylene oxide,
which as is known contain polyglycol ether
residues.

In the process of the invention it is of ad-
vantage to use strongly heated acidic solutions,
that is to say, those which are heated at above
80° C., for example, boiling solutions.

The period during which the fibers impreg-
nated with the dyestuff solution are treated in
the heated acidic bath need generally be only
very short, for example, % to 10 minutes. In
many cases a period of treatment of 2-7 minutes
suffices. The duration of the treatment depends
mainly on the dyestuff and on the intensity of
the dyeing.

The present process enables the dyeing of
animal fibers, especially wool, to be carried out
in a continuous manner, since the impregnation
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of the fibers and also the operation of bringing
the impregnated fibers into contact with the
acidic solution require only a short time. Thus,
for example, the fibers in the form of a woven
fabrie, knitted fabric, yarn or combed material
or other loose form may be passed through a
padding machine, advantageously provided with
squeezing rollers disposed beneath the level of
the liquid, and then passed directly, or after an
intermediate travel through the air, in a roller
vat or a similar apparatus through the acidic
bath. Care must naturally be taken to keep the
pH value of the acidic bath constantly at the
optimum ascertained for the particular dyeing
operation by renewing the acid and, when neces-
sary, the buffer salt.

The impregnated goods may be dried before
the acidie treatment. In some cases somewhal
stronger dyeings are obtained in this manner.

The fact that the present process succeeds is
surprising in many respects. It could not be ex-
pected that the fixation of the dyestuff would be
possible in so short a time. Moreover, extraordi~
nary inequality in the dyeing result was to have
been feared, and finally it would have been sup-
posed that relatively large, and in some cases
incalculable and uncontrollable, quantities of the
dyestuff would be washed into the acidic bath.
The process need not necessarily be carried out
in a conbinuous manner. The fibrous material
may be treated in a non-continuocus manner,
provided that the fibers which have been treated
in the first step of the process are given a “shoeck”
treatment with a heated acidic solution.

After the acidic treatment, the goods dyed
by the present process may be immediately rinsed
and finished in the usual manner, provided that
the dyestuff used does not necessitate any special
after-treatment.

When dyestuffs are used in the process which
require a special after-treatment, the Ilatter
treatment may be carried out in the known man-
ner immediately following the present dyeing
process. However, it is of advantage in many

- cases to carry out such after-treatment in a cor-

respondingly shortened manner so that it can
be incorporated in the continuous dyeing process.
Thus, for example, chrome dyestuffs, principally
those which are resistant to an excess of bichro-
mate, and also ester salts of leuco compounds of
vat dyestuffs, may be developed by passing the
goods, immediately after leaving the acidic bath,
into a chroming bath which is advantageously
relatively strongly heated. The latier bath may
contain, for example, up to 30 grams, and advan-
tageously about 5 to 10 grams, of sulfuric acid per
liter and also a suitable quantity of potassium
bichromate or sodium bichromate, for example,
0.5 to about 3 grams per liter. In certain cases the
sulfuric acid may be repiaced by another acid,
for example, formic acid. Sometimes it suffices
{0 use alkali bichromate baths containing no acid
addition. In the case of after-chromable dye-
stuffs it is of advantage to use a boiling bath,
while in the case of ester salts of leuco-compounds
of vat dyestuffs a temperature of 85-80° C. often
gives better results. Under thesz circumstances
the chroming or oxidation is generally complete
after about 15-60 seconds.

The goods after-treated in this manner are
then advantageously rinsed, and treated in a
suitable bath which has a neutralizing action and
simultaneously dissolves the excess of chromium
compounds out of the fibers. As a neutralizing
bath any bath having an alkaline reaction may
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be used, and which may contain as an alkali, for
example, sodium carbonate, ammonia, borax,
secondary or tertiary sodium phosphate or even
ammonium carbonate. When a relatively high
temperature is used, for example 80° C., a period
of treatment of about 2 minutes suffices in most
éases, so0 that injury to the wool is aveided by the
short duration of the f{rsatment, especially when
weak alkalies such as secondary sodium phos-
phate are used. .

If the after-treatment above described has
undesired results, for example, over-oxidation of
the dyestuff used or a residual dyeing of the wool
due to the excess of chromium, it may be of ad-
vantage to impregnate the fibers first with a
chromate solution which is at most weakly acid,
for example, a bichromate solution, and then to
bring them into an acid developing bath. For ex-
ample, after leaving the acidic bath which serves
to fix the dyestuff, the fibers may be powerfully
squeezed, and then padded or slopped on a pad-
ding machine having a smaller squeezing effect
with a concentrated, advantageously somewhat
thickened, bichromate solution. By suitably ad-
Justing the two squeezing effects and the concen-
tration of the chromate solution it is possible
to ensure that only the final necessary quantity,
possibly increased by a certain margin of safety,
is supplied to the fibers. Another method of
charging a travelling web of the goods with
chromium is to spray it with a chromate solution
in a finely atomized state. Purthermore, by im-~
mersion for some time in a chromate solution,
followed, for example, by a squeezing operation
the goods may be charged with chromium. In
this case, however, the quantity of bichromate
taken up depends very closely on the period of
immersion, the concentration, the temperature
and the pH value of the chroming bath.

The fibers thus charged with chromic salts
and dyestuff may then he introduced directly
into an acid bath, which in the case of ester salts
of leuco-compounds of vat dyestuffs may contain,
for example, 2 to 50 grams, and advantageously
5 to 10 grams, of sulfuric acid per liter. Tt is fre-
quently of advantage to add to the bath a small
quantity, for example, 0.5 to 2 grams per liter, of
ammonium thiocyanate. Other substances such
as oxalic acid or sulfites may in some cases also
vield good results. A temperature of about 96° C.
is usually advantageous.

For the after-treatment of chrome dyestuffs it
is often of advantage to work with boiling bus
relatively weakly acid baths, for example, formie
acid or acetic acid baths. In such cases excess
sulfuric acid originating from the boiling fixing
bath may be neutralized by the addition, for ex-
ample, of sodium formate or sodium acetate. An
addition of ammonium ‘thiccyanate is also fre-
quently of advantage in this case. These addi-
tions of buffer salts and thiocyanates may also
be made to the preceding chrome-charging bath.
It is then frequently unnecessary to make addi-
tions to the hot after-treatment bath.

The duration of the treatment in the latter
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developing bath depends on the nature and quan-
tity of the dyestuff used. It generally ranges
from 1 to 7 minutes, and only in exceptional
cases transgresses these limits.

By the above described procedure of separating
the operations of charging with chromium and
chroming proper no excess or only a slight excess
of hichromate is applied to the fibers. The warm
alkaline bath for removing excess of chromium
can therefore be dispensed with. Only when
large quantities of sulfuric acid are used, such
as are necessary for the oxidation of sulfuric acid
ester salts of leuco-compounds of vat dyestuffs,

5 Is it advisable to apply a cold alkaline after-

treatment with, for example, 1 gram of anhy-
drous sodium carbonate per liter,

An alternative method of oxidizing dyeings of
ester salts of leuco-compounds of vat dyestuffs
is to pass the goods at 85-90° C. for about 15-30
seconds through a kath containing, per liter, for
example:

50 grams of concentrated sulfuric acid
30 grams of sodium chlorate and
0.3 gram of ammonium vanadate.

After the completion of the dyeing process in-
cluding any necessary after-treatments, the
goods may be rinsed and finished in the usual
manner.

In many cases it is of advantage to add to the
rinsing and neutralizing baths washing agents
of natural or synthetic character, which may
serve to remove precipitated dyestuff particles on
the surface.

In order to complete the treatment the goods,
which have been thus dyed, may again be rinsed
in the usual manner with cold, for example, run-~
ning, water.

For carrying out the present process the con-
tinuous-dyeing machines known in the cotton
dyeing industry may be used, in which case the
troughs or vats should be made of acid-resistant
material, for example, acid-resistant steel, in
view of the acid character of the fixing bath and,
as the case may be, of the after-treatment bath.
Slubbing may be treated on a machine which is
similar in construction to the known back-wash-
ing machine, and loose wool on ga type of
Leviathan washing machine, and so on. The
period of travel of the goods through the treat-
ment baths is advantageously at or over the
minimum at which a, if desired, very small but
constant concentration of the dyestuff in the fix-
ing bath is adjusted and the desired reaction in
any after-treatment bath is completed.

The iollowing examples illustrate the inven-
tion.

Ezample 1

Dry wool piece goods of light quality are im-
pregnated at 80° C. on a padding machine or an
Impregnating machine with a solution contain-
ing, per liter,

40 grams of the dyestuff of the formula

—OH

NaO;S—
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40 cc. of thiodiglycol and
2 grams of the sodium salt of benzyl-p-hepta-
decyl-benzimidazole disulfonic acid.

The goods, affer being impregnated and
squeezed, are passed immediately, or after pas-
sage through the air, through a roller vat of acid-
resistant material which contains a boiling solu-
tion of 5 grams of concentrated sulfuric acid per
liter. 'The geods are passed through the roller
vat in an extended condition. The duration of
the passage is 3-4 minutes. The goods are then
rinsed in warm water, advantageously with the
addition, per liter of rinsing liquor, of 1 gram of
the sodium salt of benzyl-p-heptadecyl-benz-
imidazole disuifonic acid or of a similar acid-
resistant washing agent. The washing and rins-
ing may be carried out in a continuous manner
on a broad washing machine or a skein washing
machine. The goods are then dried. A powerful
red dyeing is obtained.

Example 2

L.oose washed wool is immersed in a bath at
a temperature of 80° C., which contains, per liter,

80 grams of Cloth Fast Black B in the form of
the concentrated powder (Colour Index INo.
307)

60 cc. of thiodiglycol and

2 grams of the sodium salt of benzyl-yx-hepta-
decyl-benzimidazole disulfonic acid,

until it is completely wetted. The wool is then
freed from excess of the dyestuff solution by
squeezing, centrifuging or suction, and passed in
the course of 8 minutes through a boiling bath
containing per liter,

7 ce. of formic acid and

3 cc. of a solution of about 20 per cent. strength
of the condensation product of about 20 molec-
ular proportions of ethylene oxide with 1 mo-
lecular proportion of an ordinary commercial
mixture of octadecyl alcohol and cetyl alcohol.

The material is then treated in warm waler,
which may have an addition of an acid-resistant
washing agent, rinsed in the cold, and dried. A
black dyeing is obtained.

Example 3

Slubbing of wool is dyed in a manner similar
to that described in Example 1. In the housing
of an impregnating padding machine is placed
a solution containing 8 grams of the dyestuff of
the formula:

NH;

O
il |

S0O3Na

Ii !
O NH— NH—CO-—-CH;

and 2 grams of the sodium salt of benzyl-u~-hepta-
decyl-benzimidazoie disulfonic acid at a tempera-
ture of 80° C. The combed material is passed
through the padding machine and then brought
into a boiling bath containing 1 gram of concen-
trated sulfuric acid and 4 grams of crystalline
sodium sulfate, per liter. The material is treated
in this bath at the boiling temperature for 5 min-
utes, and then rinsed in a subsequent bath with
blood-warm which may contain, per liter, 1 gram
of the sodium salt of benzyl-u-heptadecyi-benzi-~
midazole disulfonic acid. The material is then
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8 ,
thoroughly rinsed In cold running water and
dried. A blue dyeing is obtained.

Ezample 4

The procedure is the same as that described in
Example 1, except that the impregnating liquor
is at a temperature of 70° C. and contains, per
liter,

30 grams of Orange II (Colour Index 151) and
9 grams of the sodium salt of benzyl-u~-hepta-
decyl-benzimidazole disulfonic acid.

The impregnated material is then passed in the
course of 5 minutes through a boiling fixing bath
which contains, per liter, 1 gram of concentrated
sulfuric acid. The material is then rinsed as
described in Example 1. A powerful orange dye-
ing is obtained.

Example 5

The procedure is the same as that described
in Example 1, except that the impregnating
liquor is at a temperature of 90° C. and con-
tains, per liter,

40 grams of Acid Black HA in the form of the
concentrated dyestuff powder (Colour Index
246), :

120 cc. of thiodiglycol and

2 grams of the sodium salt of benzyl-u-hepta-
decyl-benzimidazole disulfonic acid.

The subsequent boiling fixing bath, contains, per
liter,

1 gram of concentrated sulfuric acid

2 grams of crystalline sodium suifate and

3 cc. of the ethylene oxide condensation product
mentioned in BExample 2.

The period cof the passage is 7 minutes. The
material is then rinsed, advantageously with the
addition of the sodium salt of benzyl-u-hepta-
decyl-benzimidazole disulfonic acid, and dried.
A black dyeing is obtained.

Example 6

The procedure is the same as that described in
Example 1, except that the impregnating bath,
used at 80° C., contains per liter,

25 grams of Chlorantin Red 8BN in the form of
the concentrated dyestuff powder (Colour In-
dex 436),

20 cc. of thiodiglycol and

2 grams of the sodium salt of benzyl-u-hepta~-
decyl-benzimidazole disulfonic acid.

The material is then passed in an extended con-
dition through a boiling fixing bath which con~
tains, per liter,

1 gram of concentrated sulfuric acid, and
1.5 cc. of the ethylene oxide condensation prod-
uet mentioned in Example 2.

The period of passage is 7 minutes. The material
is then rinsed, advantageously with the addi-
tion of an acid-resistant washing material, again
rinsed in water, and dried. A powerful wine-
red dyeing is obtained.

Example 7

Slubbing of wool is treated in the manner de-
seribed in Example 3, except that the impreg-
nating liquor, used at 80° C., contains, per liter,

40 grams of Direct Fast Yellow FF (Colour Index
No. 814) and

2 grams of the sodium salt of benzyl-p-hepta-
decyl-benzimidazole disulfonic acid.
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The material is then passed through a boiling
fixing bath, which contains, per liter, 1 gram of
concentrated sulfuric acid, 16 grams of crystal-
line sodium sulfate and 1.5 cc. of the ethylene
oxide condensation product mentioned in Exam-
ple 2. The period of passage is 6 minutes. The
material is then rinsed and dried as described
in the foregoing examples. A yellow dyeing is
obhtained,
Example 8

Dry wool piece goods of light quality are im-
pregnated on the padding machine or on an im-
pregnating machine at 80° C. with a solution con-
taining, per liter, 15 grams of the complex chro-
mium compound of the dystuff obtained from
diazotized 1-hdyroxy-2-aminobenzene - 4 - sulfa-
mide and 1-(3’-sulfamido) - phenyl-3-methyl-5-
pyrazolone, in the form of a concentrated dye-
stuff powder, and 2 grams of the sodium salt of
benzyl - » - heptadecyl-benzimidazole-disulfonic
acid. The goods, after being impregnated and
squeezed, are passed immediately, or after passage
through the air, through a roller vat of acid-
resistant material which contains a boiling solu-
tion of 1 gram of concentrated sulfuric acid and
2 cubic centimeters of the ethylene oxide conden-
sation product mentioned in Example 2. The
period of passage is 6 minutes. After this, the
goods are thoroughly rinsed with warm water,
advantageously with the addition of an acid-
resistant washing agent, rinsed again in cold
water, and dried. An orange dyeing is thus ob-
tained.

Example 9

Dry piece goods of wool are impregnated on a
padding machine or in an impregnating machine
permitting of the introduction of the goods with
a reduced air content, with a solution at a tem-
perature of 80° C. containing, per liter,

12 grams of the dyestuff obtainable from 2:6-
dichloro-benzaldehyde and 2 molecular propor-
tions of ortho-cresotinic acid followed by oxi-
dation, as described in Example 1 of German
Specification No. 199,943, and

2 grams of the sodium salt of benzyl-u-hepta-
decyl-benzimidazole disulfonic acid.

The goods are passed in an extended condition
through a boiling fixing bath, which contains, per
liter, 2 ce. of formic acid of 85 per cent. strength
and 4 grams of sodium formate. The period of
passage is 6 minutes. The material is then
squeezed and immediately passed, advantageously
while still in the extended condition, into a boil-
ing chroming bath. The latter bath contains,
per liter, 2 grams of sulfuric acid and 1 gram of
potassium bichromate or sodium bichromate.
The pericd of passage is 45 seconds. The goods
are then rinsed in warm water. In order to re-
move the yellow coloration due to the chroming
the goods are passed into a bath at 80° C. which
contains, per liter, 10 grams of crystalline di-
sodium phosphate and 1 gram of the sodium salt
of benzyl-z-heptadecyl-benzimidazole disulfonic
acid. The period of passage is 2 minutes. The
goods are then thoroughly rinsed. A pure blue
dyeing is obtained.
Example 10

Washed loose wool is immersed until completely
wetted in a bath at 80° C. which contains, per
liter, 10 grams of the dyestuff obtainable from
diazotized 4 - chloro-2-amino-1-hydroxybenzene-
6-sulfonic acid and 1-phenyl-3-methyl-5-pyraz-
olone. The wool is freed from excess of the
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dyestuff solution by squeezing, centrifuging or
suction, and then passed in the course of 6 min-
utes through- a boiling bath which contains per
liter 1 gram of concentrated sulfuric acid and 2
grams of crystalline sodium sulfate. Tt is then
squeezed, and sprayed with a solution which con-
tains, per liter, 30 grams of potassium bichromate
or sodium bichromate and 250 grams of crystal-
line sodium acetate. The apparatus is so ar-
ranged that the quantity of the sprayed solution
taken up by the loose wool amounts to 50 per
cent. of the dry weight of the latter. In this
manner the wool is charged with 1.5 per cent. of
hichromate and a sufficient quantity of buffer salt
to neutralize the exeess sulfuric acid. The wool
is then passed for 7 minutes through a bath of
boiling water. It is then rinsed in the warm and

Example 11

An impregnating bath is prepared, which con-
tains, per liter, :

25 grams of the dyestuff from diazotized 4-chlo-
ro-2-amino - 1 - hydroxybenzene and 1:8-dihy-
droxy~-naphthalene-3:6-disulfonic acid,

20 cc. of thiodiglycol and

in the cold, and dried. A red dyeing is obtained.

2 grams of the sodium salt of benzyl-u-hepta-
decyl-benzimidarzole disulfonic acid.

A wool fabric is treated on a padding machine in
this bath at 80° C., and squeezed until its con-
tent of moisture is 100 per cent. The fabric is
then treated for 7 minutes at the boiling tempera-~
ture in a bath which contains, per liter, 2 grams
of concentrated sulfuric acid and 2 cc. of the
ethylene oxide condensation product mentioned
in Example 2. After rigorous squeezing the ma-
terial is padded with a thickened bichromate bath
which contains per liter 26 grams of sodium bi-
chromate and 100 grams of a solution of 10 per
cent. strength of cellulose glycol ether. The ap-
paratus is so adjusted that the increase in weight
of the wet goods in the padding machine, as
compared with the previous squeezing machine,
amounts to 80 per cent. on the dry weight of the
goods. In the case of different squeezing condi-
tions the concentration of hichromate in the
padding bath must be proportionately changed.
The material is then passed into a bath which
contains, per liter, 1% cc. of formic acid of 85 per
cent strength, 1 gram of sodium formate and 1
gram of ammonium thiocyanate. The wool is
treated in this bath for 7 minutes at the boiling
temperature, and is then rinsed and finished in
the usual manner. A dark blue dyeing is ob-
tained.
Exzample 12

Loose wool is impregnated at 70° C. with a so-
lution which contains, per liter,

25 grams of the sodium salt of the sulfuric acid
leuco-ester of 6:6’-diethoxy-thioindigo,

25 grams of the sodium salt of the sulfuric acid
leuco-ester of 4:4’ - dimethyl - 6:6’ - dichloro-
thioindigo, :

50 cc. of thiodiglyeol,

15 grams of sodium formaldehyde sulfoxylate and

2 grams of the sodium salt of benzyl-u-hepta-
decyl-benzimidazole-disulfonic acid.

The material is then passed in the course of 7
minutes through a boiling bath which contains
per liter, 1 cc. of formic acid of 85 per cent.
strength, 4 grams of sodium formate and 3 cc.
of the ethylene oxide condensation product men-
tioned in Example 2. 'The wool is then passed
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‘into an oxidizing bath at 90° C. which contains,
per liter, 10 grams of concentrated sulfuric acid
‘and 1 gram of sedium bichromate. The period
of passage is 1 minute. The material is then
rinsed in the warm, and passed in the course of
5.minutes through a neutralizing bath. The lat-
ter, which is at a temperature of 60°-C., contains
10 grams of ammonium carbonate and 1 gram of
the sodium salt of benzyl-g~heptadecyl-benzimi-
dazole-sulfonic acid, per liter. The material is
then thoroughly rinsed and dried. A scarlet dye-
ing is obtained.
Example 13

Dry wool muslin is impregnated on a three-
roller padding machine or in a modern impreg-
nating machine permitting of the infroduction
of the goods with a reduced air content, with
a solution at 75° C. which contains per liter,

8 grams of the sodium salt of the sulfuric acid

leuco-ester of the dyestuff of the formula
g
s CO— Br
ci
; \C= c/
¢ OWH-

10 grams of sodium formaldehyde sulfoxylate and
2 grams of the sodium salt of benzyl-u-hepta-
-Gecyl-benzimidazole disulfonic acid.

The goods are then passed immediately into a
roller vat compecsed of acid-resistant material,
which contains, an approximately boiling solu-
tion of 10 grams of mong-ammonium phosphate
and 1 cc. of the ethylene oxide condensation
product mentioned in Example 2, per liter. The
period of treatment in this bath is 3 minutes,

The squeezing goods are then padded in the
manner described in Example 10 with a thick-
ened solution containing per liter,

9 grams of potassium bichromate or sodium bi-
chromate,

¢ grams of ammonium thiocyanaie and

100 grams of a solution of 10 per cent strength
of cellulose glycol ether.

The goods are then treated for 2 minutes at 50°
C. in a bath containing 10 grams of concentrated
sulfuric acid per liter. 'The goods are then rinsed
in the warm, if desired with the addition of an
acid-resistant washing agent, then neutralized
in the cold with a solution containing 1 gram of
anhydrous sodium carbonate per liter, and again
rinsed, and dried. A grey dyeing is obtained.

Example 14

A wool fabric is treated on the padding ma-
chine at 7¢° C. in a hath which contains per liter,

10 grams of the sodium salt of the sulfuric acid
ester of the leuco compound of 4:7’-dimethyl-
6:6’-dichloro~thioindigo

10 grams of sodium formaldehyde sulfoxylate

100 grams of a solution of 10 per cent strength
of cellulose glycol ether and

2 grams of the sodim salt of benzyl-z~heptadecyl-
benzimidazole disulfonic acid.

The goods are then treated for 5 minutes at the

boiling temperature in g bath containing per liter, 7

15 grams of monoamunionium phosphate and 1
ce. of the ethylene oxide condensation product
deseribed in Example 2. The material is then
padded in the manner described in Example 10
in a bath containing, per liter, 13 grams of so-
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12
dium bichromate and 100 grams of a solution of
10 per cent strength of cellulose glycol ether, and
the goods are then passed into a bath which con-
tains, per liter, 10 grams of concentrated sul-
furiec acid and Y% gram of ammonium thiocya-
nate. In the latter bath the goods are treated
for 4 minutes at 90° C. The goods are then
rinsed in the warm, neutralized in the cold with
a dilute solution of sodium carbonate, and again
rinsed, and dried. A fast pink dyeing is ob-
tained.
Example 15

Wool piece goods are treated in accordance
with the procedure described in Example 1. The
impregnated liguor used at 70° C. confains per
liter;

160 grams of the sodium salt of the sulfuric acid
leuco-ester of indigo

20 grams of sodium formaldehyde sulfoxylate
and

2 grams of the sodium salt of benzyl-p-hepta-
decyl-benzimidazole disulfonic acid.

The succeeding fixing bath contains an approxi-
mately boiling solution containing per liter, 1
gram of concentrated sulfuric acid, 1 cc. of formic
acid of 85 per cent. strength and 3 cc. of the eth-
ylene oxide condensation product mentioned in
Example 2. The period of passage is 7 minutes.
The goods are then padded in the manner de-
scribed in Example 11 in a thickened soiution
which contains per liter, 35 grams of potassium
bichromate or sodium bichromate and 100 grams
of a solution of 10 per cent. strength of cellulose
glycol ether. The goods are then passed in the
course of 3 minutes through a bath at 80-90° C.
which contains, per liter, 8 grams of concen-
trated sulfuric acid and 2 grams of ammonium
thiccyanate. The goods are then rinsed in warm
water which contains 1 gram of the sodium salt
of benzyl-u-heptadecyl-benzimidazole disulfonic
acid per liter. The goods are then neutralized
in the cold with a solution containing 1 gram of
anhydrous sodium carbonate per liter, rinsed,
and dried. A powerful deep blue dyeing is ob-
tained.
Example 16

Slubbing of wool is treated in the manner de-~
seribed in Example 3, except that the impreg-
nating liquor, is used at 60° C., and contains, per
liter,

30 grams of the sodium salt of the suifuric acid
leuco-ester of dimethoxy-dibenzanthrone,

10 grams of sodium formaldehyde sulfoxylate
and

2 grams of the sodium salt of benzyl-p-hepta-
decyl-benzimidazole disulfonic acid.

The succeeding boiling fixing bath contains, per
liter, 1 cc. of formic acid, 8 grams of sodium
formate and 5 cec. of the ethylene oxide conden-
sation product mentioned in Example 2. The
period of treatment is 6 minutes. The combed
material is then passed into the oxidizing bath.
The latter which is used at 90° C., contains per
liter,

50 grams of concentrated sulfuric acid,

30 grams of sodium chlorate and
0.3 gram of ammonium vanadate.

The period of passage is 20 seconds. After being
squeezed the goods are rinsed in the warm and
then introduced into a cold neutralizing bath
containing per liter, 2 grams of anhydrous so-
dium carbonate and, if desired 1 gram of the so-
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dium salt of benzyl-u-heptadecyl-benzimidazole
disulfonic acid. The goods are then thoroughly
rinsed and dried. A green dyeing is obtained.

‘What I claim is:

1. A process for dyeing wool which comprises
bringing wool impresnated with a solution of a
dyestuff of the kind possessing affinity for wool
due to the presence of acid groups in the dyestuff
into sudden contact with an aqueous acidic solu-
tion, healed to about its boiling point, the acidity
of which corresponds to that of a solution con-
taining not more than 30 grams of H2SO4 in one
liter of water, the said acidic solution being free
from oxidizing agents and iree from reducing
agents harmful to the dyestuff, the whole dye-
ing operation being carried out under atmos-
pheric pressure. '

2. A process for dyeing wool which comprises
bringing wool impregnated ‘with a substantially
non-acidic solution of a dyestuff of the kind
possessing affinity for wool due to the presence
of acid groups in the dyestuff into sudden con-
tact with an aqueous acidie solution, heated to
about its boiling point, the acidity of which cor-
responds to that of a solution
more than 30 grams of HaSOx in one liter of wa-
ter, the said acidic solution being free from
oxidizing agents and free from reducing agents
harmful to the dyestuff, the whole dyeing oper-
ation being carried out under atmospheric pres-
sure.

3. A process for dyeing wool which comprises
bringing wool impregnated with a substantially
non-acidic solution of an acid wool dyestuff into

sudden contact with an aqueous acidic solution, :

heated to about its boiling point, the acidity of
which corresponds to that of a solution contain-
ing not more than 30 grams of H2804 in one liter
of water, the said acidic solution being free from
oxidizing agents and free from reducing agents
harmful to the dyestuff, the whole dyeing opera-
tion being carried out under atmospheric pres-
sure.

4. A process for dyeing wool which comprises
bringing wool impregnated with a substantially
non-acidic solution of g substantive dyestuft
bossessing acid groups into sudden contact with
an aqueous acidic solution, heated to about its
boiling point, the acidity of which corresponds
to that of a solution containing not more than 30
grams of H2S0: in one liter of water, the said
acidic solution being free from oxidizing agents
and free from reducing agents harmful to the
dyestuff, the whole dyeing operation being car-
ried out under atmospheric pressure.

5. A process for dyeing wool which comprises
bringing wool impregnated with g substantially
non-acidic solution of a sulfuric acid ester of a
leuco vat dyestuff into sudden contact with an

containing not
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aqueous acidic solution, heated to about its boil-
ing point, the acidity of which corresponds to
that of a solution containing not more than 30°
grams of H2SOq¢ in one liter of water, the said
acidic solution being free from oxidizing and free
from reducing agents harmful to the dyestuft,
the whole dyeing operation being carried out un-
der atmospheric pressure.

6. A process as claimed in claim 1, wherein
the acidity of the aqueous acidic solution cor-
responds to that of g solution containing about
1 gram of H2S04 in one liter of water.

7. A process as claimed in claim 2, wherein
the acidity of the aqueous acidic solution cor-
responds to that of a solution containing about 1
gram of Hz80x in one liter of water,

8. A process as claimed in claim 3, wherein
the acidity of the aqueous acidic solution cor-
responds to that of a solution containing about 1
gram of H2SO04 in one liter of water.

9. A process as claimed in claim 4, wherein
the acidity of the aqueous acidic solution cor-
responds to that of a solution containing about
1 gram of Ha2SO04 in one liter of water.

10. A process as claimed in claim 5, wherein
the acidity of the aqueous acidic solution cor-
responds to that of a solution containing about 1
gram of Ha>SO4 in one liter of water.

11. A process for dyeing wool which comprises
substantially
non-acidic solution of an acid wool dyestuff ca-
pable of being after-chromed into sudden con-
tact with an aqueous acidic solution, heated to
about its boiling point, the acidity of which cor-
responds to that of a solution containing about 1
gram of H»SO: in one liter of water, the said
acidic solution being free from oxidizing and
free from reducing agents harmful to the dye-
stuff, then charging the wool with the required
amount of a chromate solution and subjecting
the wool to an acidic treatment for effecting the
chroming reaction, the whole dyeing operation
being carried out under atmospheric pressure.

RICHARD CASTY.
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