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To all whown it may concern:

Be it known that I, Lro ScauLHoE, 3 54
ject of the meeror of Austria-Ho ngary
residing at New York city, in the wun‘ty
New York and State of New York, ha
vented certain new and wseful 1

L
1

others skilled in the art fo which it apper-
tains to make and use the same.

This invention relates to the coloring of
material and with respect to its more specific

features to a process for reducing and dis--

solving various dyes.

One of the objects of the invention is to
provide a practical and efficient process for
rendering dyes soluble.

Another object of the invention is to pro-
vide a practical and eflicient process for the
reduction of dyes.

Another object of the iivention is to pro-
vide a process wherein an eflicient control of
the fixing of dyes is secured.

Another object is to provide a process of
the kind described which shall be simple and
inexpensive.

QOther objects wall be in part obvious
in part pointed out hereinafter.

The invention accordingly cousists in the
several steps and the relation and order of
one or more of such steps with relation to
each of the other* thereof, which will be ex-
empiified in the hereinafter disclosed proc-
ess, and the scope of the application of
which will be indicated in the claims that
follow.

In order to make the invention cleaver 1t
1z to be noted that there are some classes of
commercially important dyes which are sub-
stantially insoluble in the ordinary solvents
used In dyeing, such as water, alcohol, etc,
Usually, in dyeing material, either uni-
formly or in the manner of topical coloring,
these msoluble dyes, during at least a meas-
urable interval of time, must be rendered
soluble, and while in the soluble state they
are absorbed by the malerial to he dyed.
Subsequently, and while so incorperated in
the material they are returned to the insolu-
ble form. Various means have been devised
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e PR
ments in Processes for the Coloring ol
rial, of which the following is a il clesr,
and exact description, wuch as will enable |

: g,hm,
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nder these dyes soluble. For example,
e case of the sulfur dyes one of the most
qwnhv used solvents is sodium sulfid,
hile in dissolving the indigos, sodium hy-
rosulfite or a similar agent in alkaline solu-
used.

i 1z the course of a number of experi-
sients 3t has been found that the substance
’ ir alkaline solution acts as an effi-
solvent. The maltose may be employed
alone or with substances adapted to a simi-
Iar nse and its action in the case of certam
dyes seems to be a reduction whereby oxyge
equivalent is extracted from the dyes
and they become soluble.

The following procedures include an em-
bodintent of the present invention, as ap-

to dyeing and printing.

Ceample 1. For dyeing.—Ten parts of in-
d’\ athrene blue are mixed with ten parts of
solufion containing diastase and upward
B0 D ltose and the mixture heated to
° I, This mixture is dissolved in a caus-
Iye golution containing one part of caus-
to one hundred parts of water. Into this

"1)

tic
tic
solution is then introduced a quantity of cot-
ton yarn in the proportion of one part of yarn

for every thirty parts of solution. The bath
i« kept at a suitable dyeing temperature say
(467 I', until the material is sufficiently im-
cnated. The latter is then removed, ex-
rd to the air, washed and dried, Whereby
the dye is fixed on the fiber. Although cot-
ton yarn has been mentioned specifically in
this E\Mu}ﬂe, it is to be understood that the
process is also suitable to many other kinds
of material. It is to be further understood
that the process is generally applicable to
the varicus modes of dyeing, that a treat-
ment with any suitable oxidizing agent may
replace the exposure to air and in both cases
the treatment may be carried out with or
without the addition of acid to the material.
In some cases, where acid can be used, a
more rapid oxid‘ltion may be brought about.

Foeample 2. For printing.—One hundred

parts of indanthrene blue are mixed with .

one hundred parts of a solution containing
diastase and upward of 65% maltose. To
this mixture is added one hundred pérts of
a cold solution of caustic soda having a spe-
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cific gravity of 80° Bé& To this mixture
seven hundred parts of -starch or other
thickening material are added. Cotton fab-
ric is printed with this mixture, then
steamed for cne hour, washed and dried,
whereby the dye is fixed on the fabrie. In
this process the goods might first be passed
through a Inkewarm solution of waltose,
then dried, printed aud finiched as nsual.

It 1s to be understood that the process is
generally applicable in conrection with va-
rious medes of printing, inclnding pad

ding, ete. -

It 15 to be undevstood ¢
maltose-containing extract wi
an enzym might be employed

CRAYN
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diastase is here included on account of iig
catalytic power and expeviment seems o ia-
dicate that a move efficient action is secuved
when such an enzym is present than when it

1s omitted.

Numerous experiments have nroven that
maltose may be also successfully employed
in connection with other substances to dis-
solve and reduce dyes. For example, n mix-
ture of maltose and hydrosulfite of soda
possesses properiies, which wake i
cially suitable to many kinds of dyes.
line hydrosulfites alone rapidly dissolve
reduce varvious dyes and fixing
accomplished when they are use
af the fact that the hvdros , 2y Tos
their solvent und reducing propertios under
the action of fixing agenis, whevehy the dyes
incorporated in the material wre vendered
insoluble.  Maltose on the other haud, hes
certain properties which insure a slow fixing
action and by suitably combining the twr,
mixtures may be obfained iy adapt-
ed to various dyes and materials, 1lence it
will be readily seen from the foregoing that
a very eflicieut means of control of the fixing
of dyes on material may be secured by ihe
combined use of these two agents. This use
of maltose and a hydrosulfite is applicable
to the various dyeing and printing processes.

The invention is applicable to insoluble
dyes and also to reducible dves and the fol-
lowing classes ave scie of those to which it
is especially adapted: (a) the indigo dyes
including indige and lialogen, atkyvl, and
other derivatives thereot; (&) the thio-in-
digo dyes including thio-iudige and is de-
rivatives and substitution products with
other groups; (¢) the anthraquinone vat
dyes, which appear in the narket in many
combinations and under varions names as
indanthrene, algol, etc.; and (4) the sulfur
dyes and their derivatives, conimercial ex-
amples of which are the katigen colors, sul-
fur blacks and immedial colors. Tt will thus
be seen that a simple practical process is
provided wherein the objects of the inven-
tion are-achieved.
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It will be obvious from the foregoing
that the substance maltose might be em-
ployed to reduce and dissolve various
organic substances,

it is to be understeod that the process
may e modified to accord with the various

indg o teriul used, and although the
s, anthraqoinone vat dyes and
s are conspieuons groups to which
is adapted there are other classes
ch it might be also efficiently

miany changes
above process
different & ‘
sorld be made without departing frein the
thereof, it is intended that all matter
ed 1 the above deseription shall be
ted ns lusirative and not in a
sense. 1t 18 also to be understood
gnage used in the following
ended to cover all the generic
features of the invention herein
d all statements of the scope
tion, which, as a matter of lan-
ight be gaid to fall therebeiween.

deseribed my invention, what T
a» new and desire io secure by Letters

could be made in the
and many apparently widely

Godiments of this inveption

seope

of the inver

guage u

f preparing a bath which
ng a dye soluble by apply-
ustase and maltose thereto.
s¢ of preparcing a bath which
comprises rendering o sulfur dye soluble by
applving fiereto,

OV
g an aikah,

2. The pro

3. The pr of preparing a bath which
comprizes dissolving an insoluble dye in

maltose solution,

4. A coloring process which comprises
dissolving a dye in a mixture of maltose
and an alkali, introducing a material to be

.dyed into the solution, and fixing the dye

upon the material.

5. The process of preparing a bath, which
consists in dissolving a dye in a solvent
comprising maltose and a reducing sub-
stance adapted to quickly lose its reducing
power upon exposure to an agent adapted
to vender said dye insoluble. '

. The process of preparing a bath, which
comprises dissolving an insoluble dye in a
solvent comprising maltose and a reducing
agent adapled to dissolve said dye, said re-
ducing agent being adapted to quickly lose.
its solvent power upon exposure to an’ agent.
adapted to render said dye insoluble.

7. The process of preparing a bath which
comprises dissolving an insoluble dye in
maltose and an alkaline hydrosulfite.

8. A coloring process, which comprises
applying an insoluble dye to a suitable ma-
terial, in the presence of maltose and an-
other substance capable of dissolving said
dye and adapted to quickly lose its solvent
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power upon exposure to an agent gdapted
to fix said dye upon said material.

9. A coloring process, which consists in
applying a dye to a suitable material, in the
presence of maltose and an alkaline hydro-
sulfite, and fixing the dye upon the material.

10. A coloring process which consists in
applying an insoluble dye upon a suitable
material in the presence of maltose, a hydro-

8

sulfite and a canstic alkali, and fixing said
dye upon said material.

. In testimony whereof I affix my signa-
fure, in the presence of two witnesses.

L¥O SCHULHOF.

Witnesses:
J. B. L. OrwmE,
L. A. Warson,
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