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This invention relates to the dyeing of organic
derivative of cellulose textile materials and re-
lates more particularly to the dyeing of organic
derivative of cellulose textile materials by me-
chanical impregnation methods.

An object of our invention is to increase the
speed of dyeing of organic derivative of cellulose
textile materials.

Another object of our invention Is to obtain
more uniform dyeings of organic. derivative of
cellulose textile materials.

A further object of our invention is to obtain

sald dyeings more economically with lncreased
color yield from the dye bath.

8till a.nother object of our invention is the
elimination of overdyed creases, shaded selvedges,

endedness, overdyed seam bars and other defects.

in the dyeing of fabrics.

Other objects of our invention will appear from
the following detailed description.

In the coloration of textile materials by means
of dye baths it is an important desideratum that
the depth of shade desired in the textile mate-
rial be reached with as short an immersion time
and as little handling of the material as possible.
When dyeing organic derivative of cellulose tex-
tile materials, however, it has been found that
these materials are dyed more slowly than other
textile materials since they are less absorbent and
the dye liquor in the dye bath does not penetrate
them as rapidly or as completely as other textile
material. Many dyestuffs when applied to or-
ganic derivative of cellulose materials from aque-
ous baths yield dyeings which are far from satis-
factory from the standpoint of depth of colora-
tion and consequently long periods of immersion
and manipulation are usually required in order to
dye the textile materials in sufficiently deep, non-

“fugitive shades.

We have now discovered that organic deriva-
tive of cellulose textile materials may be dyed
rapidly in deep, uniform, level shades by dissolv-
ing the dyestuffs in an organic liquid medium
comprising an aqueous solution of g lower ali-
Phatic ketone, such as acetone or methy! ethyl
ketone, but preferably acetone, and the resulting
dye solution applied to the textile material by
mechanical impregnation methods followed, when
dyeing fabrics, by a topping operation to desired
shade on a winch or jig with a second dye bath
of suitable composition and free of any ketone,
When coloring staple. fiber, the topping step may
be dispensed with. By employing our novel proc-

.. @88, substantlal increases in the rate of produc-

: tion are made possible and satisfactory dyeings
o IKY be obtained particularly in the case of fabrics
f_.,_or comparl.tlvely compact constructlon, ‘such as
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sharkskins, and fabrics which are closely woven

and of fairly heavy structure, with a minimum

manipulation of the materials and a low concen-
tration of the dyestuffs in the dye bath.

In carrying out our invention various dyestuffs
may be employed. These dyestuffs may be acid
dyes which are used for the dyeing of wool and
normally show little or no affinity for organic
derivatives of cellulose; or they may be those dyes
which are relatively insoluble in water and which
are normally applied to organic derivative of
cellulose materials in the form of aqueous dis-
persions after being sultably solubilized. When
these dyestuffs are applied to organic derivative
of cellulose textile materials by mechanical im-
pregnation methods in aqueous lower aliphatic
ketone solutions and said mechanical impregna-

" tion s followed by treatment on a winch or jig in
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accordance with our process, the resulting dye-
ings are of uniform depth and brilliance and
may be obtained with relatively short immersion
times. The amount of the dyestuff dissolved in
the dye liquor will vary depending upon the final

- shade desired in the material which is being dyed
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and may be from as low as 0.01% up to 4.0%,
based on the weight of the material to be dyed,
but at every concentration, a very high color
yield is obtained.

The organic liquid medium employed com-
prises, as stated, an aqueous solution of a lower
aliphatic ketone, such as acetone or methyl ethyl
ketone and the amount of ketone present in the
solution employed should preferably be at least
20% by weight, but in the case of acetone, the
solution may contain up to 50% by weight. We
have found that the désired results may be éb-
tained when acetone is present in solution in
amounts of from 35 to 50%, optimum results be-
ing obtained when the solution contains about
However, in the case of methyl ethyl ketone,
the solution may contain from 18 to 23% by
weight.

The dry liquor may be applied to the organic
derivative of cellulose textile materials by any
convenient method of mechanical impregnation, .
padding, however, being preferable. Thus, as a
continuous process, a fabric may be unwound from
a roll, passed through a solution of the dyestuff,
then led between nipping rolls of a padding man-
gle which are adjusted to permit the desired
amount of dye liquor to be retained in the fabric,
and, after the fabric is suitably dried as by pass-
ing it through a heated chamber, it may then be
passed to a winch or jig where it is topped to
the desired shade with a second dye bath., The
second dye bath is one which Is free of ketone
and of the usual composition, that is, an aqueous




bath contalning the desired dyes and dispersing

_agents. The period of immersion of the fabric
in the dye liquor is relatively short and may be
from 2 to 10 seconds. If desired, the fabric may
be processed through the padding mangle at
speeds ranging up to 45 yards per minute. The
final shade may be reached by topping with 2 to
12 ends on the jig or winch in from 2 to 6 hours.
In the usual dyelng process where fabrics of like
construction. are dyed directly .with a dye bath
of the usual composition on a winch or Jig, with-
.out prior padding, shades of like depth may be
reached only after processing the fabric for 16
to 40 ends taking from 8 to 20 hours. Even un-
der the latter circumstances, a large proportion
of the fabrics are commercially unsatisfactory
due to various faults, a disadvantage substantially
eliminated by our process, :

Not only is our process applicable to the dyeing
of 1abrics, but especially desirable results are ob-
tained when organic derivative of cellulose staple
fiber in the form of a combed top or a carded
or drawn slver is dyed in this way. Not only
may more uniform dyeings be. obtained but in-
creased production may be achieved along with
a reduction in the amount of dyestufl necessary
in order to obtain s desired shade, By carrying
out the dyeing operation in accordance with our
invention, the required shade for the material
may be obtained by test samples prior to run-
ning the material through the dye bath, thereby
eliminating the necessity for adding additional
color while the fabric or staple fiber is dyeing.
The level of liquid in the dye bath is maintained
by the addition thereto from time to time of dye
liquor of the same composition as that initially
employed to replace that portion of the dye liquor
carried out by the fabric. Consequently, there is
no need to drop incompletely exhausted dye baths
when the final shade is obtained as in conven-
tional methods of dyeing, this source of loss or
waste of color being eliminated. When dyeing
staple fibers in the form of a combed top 6r card-
ed or drawn sliver, a large number of ends may
be run through the dye bath at the same time
and padded by & single pad, thus greatly increas-
ing the rate of production of dyed staple without
additional equipment. The time of immersion of
the top in the dye liquor prior to padding may
be from 2 seconds to 2 minutes. After padding,
the dyed top or sliver is subjected to rapid dry-
ing. As stated above, when dyeing staple fibers,
the desired shade may be reached in the ketone-
containing dye bath without resorting to any top-
ping operation in a second dye bath,

The dyed textile materials. in the form of fab-
rics or tops may be dried by passing sald mate-
rials through. a chamber through which there is
circulated air heated to temperatures up to about
95° C. for quite rapid drying and heated to say
80° C. to 90° C. for less rapid drying. Where the
particular concentration of acetone used exerts
a marked swelling action on the organic deriv-
atives of cellulose it is advantageous that the
materials be dried rapidly. .

The organic derivative of cellulose fabrics, tops,
slivers, varns or other textile materials which
may be dyed in accordance with our process may
be cellulose esters or cellulose ethers. Examples
of cellulose esters are cellulose acetate, cellulose
proplonate, cellulose butyrate, and mixed éesters
such as cellulose acetate-propionate and cellu-
lose acetate-butyrate, while examples of cellulose
ethers are ethyl cellulose and benzyl cellulose.
The materials may be mixed materials containing
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organic derivatives of cellulose and yarns or fibers
of other materials such as cotton, silk, wool or
regenerated cellulose and in this way differen-
tial dyeings may be obtained where the dyes used
have no affinity for the other textile materials
present. Especia}ly valuable differential dyeings
or cross-dyed em{acts may be obtained on fabrics
containing mlxeq cellulose acetate and wool yarns
when suitably solublized, dispersed dyes of the
“SRA™ type are used. The cellulose acetate fibers
may be dyed fairly heavy shades while the wool
fibers remain uncolored and unstained. If de-
sired, the wool flbers may later be dyed with dye-
stuffs which have affinity for the wool! or the
wool may be left uncolored.

In order further to illustrate our invention but
without being limited thereto, the following ex-
amplesg are given: N .

Ezample 1

A dye bath having the following composition
is made up: -

Parts by weight
ACEtONE - i —————— 30,000
W ALET e e —————— 4 2,500

1-methylamino-4-isopropylamino-2 - car--

boxyamide-anthraquinone - -———-cee-- 1,750
Di-halogenated-4-nitro-benzene- azo - di- -
oxyalkyl-chloraniline .. .- P 600

A cellulose acetate fabric of a sharkskin weave is
passed into a dye bath or trough containing the

"above dye liquor maintained at a suitable level

and beneath a roller submirged therein. The
fabric is passed continuously through the dye
bath which is maintained at 25° C., at a rate of
20 yards per minute. After moving through the
dye bath, the fabric is then passed to the nip
of a two roller padding mangle  where it is
thoroughly impregnated with the lquor.: The -
nip of the rolls of the padding mangle are so-ad-.
justed that the fabric retalns 60% of its -own
welght of the dye liquor. From the nip of the
padding mangle the fabric is passed into a dry-
ing chamber in which air heated to 92° C. is cir-
culated. After being dried, the fabric is rinsed
in warm water and then topped to the desired
shade on a jig in 4 hours with an acetone-free
dye bath, the number of ends necessary to reach
the shade on the jig being about 8.- The fabric is
dyed a medium blue shade. The dye bath em-
ployed for topping the fabric is maintained at
80° C. and is of the following composition:

Parts by weight
1-methylamino-4-isopropylamino-2-car-

boxyamide-anthraquinone .- 250

Di-halogenated-4-nitro-benzene-azo- di- '
oxyalkyl-chloraniline. . o ccouocca- 400
S0d8 BSH — oo — e e 125
" Triethanolamine . — 125
11111 < SIS 250
Water. ool eee - 500,000

. Example II

A cellulose acetate fabric of ;sharkskin weave is
pad-dyed as described in Example I with a dye
bath of the following tomposition:

) Parts by weight
ACELONE — e e = 30,000
Water e — e 42,500
1-methylamino-4-isopropylamino-2 - car-.

boxyamide-anthroquinone _______Z__._ 395

Di-halogenated-4-nitro-benzene- azo - di-
oxyalkyl-chloraniline.___________._____ |
Dinitro-amino-diphenylamine____._..._.
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After being dried, the fabri¢ is then topped to

the desired shade on a jig. The topping dye bath
is maintained at 80° C. and is of the following

composition:
Parts by weight

 1methylamino-4-isopropylamino-2-car-
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. boxyamide-anthraquinone ... 35

Di-halogenated~4-nitro-benzene-azo-di - :

oxyalkyl-chloraniline. . cceeuee 45
Dinitro-amino-diphenylamine_._.__—___ 45
Soda ash _..- i : 125
Triethanolamine - . oo es 125
Soap_ - 250
Water e 500,000

is unusually free of dyeing faults. The fabric is

topped to shade in four hours and the number of

ends necessary are 8.
Example I11

A mii:ed' cellulose acetate-ivool fabric is pad-
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centration sufficient to have a swelling effect on
said textile material, rapidly drying the impreg-
nated material at an elevated temperature, and
then topping said textile material to the desired
shade by subjecting the material to the action of
an aqueous dyebath of the same dyestuff and
having no swelling action on the sald material.

2. Method for the coloration of textile mate-
rials, which comprises mechanically impregnat-
ing & textile material made of or containing an
organic derivative of cellulose with a solution of
an organic derivative of cellulose dyestuff in an
organic liquid medium comprising an agueous so-
lution af acetone as the sole organic liquid pres-
ent and in a.concentration sufficient to have a
swelling effect on said textile material, rapidly
drying the impregnated material at an elevated

_ temperature and then topping said textile ma-
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dyed as described in Example I with a dye bath °

of the following composition:

Parts by weight
Acetone - e 30,000
Water - . 42,500

1-methylamino-4-isopropylamino-2 - car-

boxyamide-anthraquinone e
Hydroxy-amino-anthraquinone ... 100
Dinitro-amino-diphenylamine______.___. 600

After being dried, the fabric is topped to shade
on a winch with a topping dye-bath of the follow-
ing composition: . : :
: Parts by weight
1-methylamino- 4 - isopropylamino - 2-

carboxyamide-anthraquinone_. ... 10 .
Hydroxy-amino-anthraquinone_ . .- 20
Dinitro-amino-diphenylamine .___..__ 150
CelasSCOUr - - oo " 25,000
Water . __ e ——— e 5,000,000 -

The dye bath is maintained at 656° C. By this
treatment only the cellulose acetate in the fabric
is dyed a light tan shade and the wool is left un-
dyed. The desired shade is obtained by topping
on a winch for four hours. .

Ezample IV

Cellulose acetate staple fiber, in the form of a
top or sliver, is pad-dyed with a dye bath of the
‘following composition: :

, Parts by weight
Acetone________ S, 30,000
Water - 42,500 ;

Wool Blue GL (Color Index No. 833) ____-- 500

This treatment gives a medium shade of blue on
the staple fiber and there is no need for topping
the sliver in a second dye bath to reach the de-
sired shade. - :

terial to the desired shade by subjecting the ma-
terial to the action of an aqueous acetone-free
dyebath of the same dyestuff and having no
swelling action on the material.

3. Method for the coloration of textile mate-

" rials, which comprises mechanically impregnat-.
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ing a textile material made of or containing an
organic derivative of cellulose with a solution of
an organic derivative of cellulose dyestuff in an
organic liquid medium comprising an aqueous

. solution of methyl ethyl ketone as the sole or- .
30

ganic liquid present and in a concentration suf-
ficient to have a swelling effect on said textile
material, rapidly drying the impregnated mate-
rial at an elevated temperature and then topping .
said textile material to the desired shade by
subjecting the material to the action of an aque-
ous, ketone-free dyebath of the same dyestuff
and having no swelling action on the material.

4. Method for the coloration of textile mate-
rials, which comprises mechanically impregnat--
ing a textile material made of or containing cel-

Tulose acetate with a solution of a cellulose ace-

tate dyestuff in an organic liquid medium com-
prising an aqueous solution containing from 35
to 50% by weight of acetone as the sole organic
liquid present, rapidly drying the impregnated
material at an elevated temperature and then

. topping said textile material to the desired shade

a0
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Tt is to be understood that the foregoing de- ;

tailed description is given merely by way of illus-
tration and that many variations may be made
therein without departing from the spirit of our
invention. )

Having described our invention, what we desire
to secure by Letters Patent is: )

1. Method for the coloration of textile ma-
terials, which comprises mechanically impreg-

nating a textile material made of or containing’ 7

an organic derivative of cellulose with a solu-
tion of an organic derivative of cellulose dye-
stuff in an organic liquid medium comprising
an aqueous solution of a lower aliphatic ketone
as the sole organic liquid present and in a con-
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by subjecting the material to the action of an

. aqueous, acetone-free dyebath of the same dye-

stuff and having no swelling action on the ma- .
terial. -~ L .

5. Method for the coloration of fabrics, which
comprises padding a fabric of comparatively
compact construction made of or. containing
yarns of an organic derivative of cellulose with &
solution of an organic derivative of cellulose
dyestuff in an organic liquid medium comprising
an aqueous solution containing from 35 to 50%
by weight of acetone as the sole organic liquid

present, rapidly drying the padded fabric at an

elevated temperature and then topping said fab-

" ric to the desired shade by subjecting the mate-

5

rial to the action of an aqueous, acetone-free dye-
bath of the same dyestuff and having no swell-
ing action on the material.

6. Method for the coloration of fabrics, which -
comprises padding a fabric of comparatively
compact construction made of or containing
yarns of cellulose acetate with a solution of a,
cellulose acetate dyestuff, in an organic liquid
mgdium comprising an aqueous solution contain-
ing from 35 to 50% by weight of acetone as the
sole organic liquid present, rapidly drying the

- padded fabric at an elevated temperature and

then topping said fabric to the desired shade by




&
jig dyelng the fabric with a second aqueous dye-
bath free of acetone and having no swelling ac-
tion on the sald material. ‘

7. Method for the coloration of fabries, which
comprises padding & fabric of comparatively
compact construction made of or contalning
yarns of cellulose acetate with a solution of a cel-
lulose acetate dyestuff, in an organic liquid me-
dium comprising an aqueous solution containing
from 35 to 50% by weight of acetone as the sole
organic liquid present, rapidly drying the padded
fabric at an elevated temperature and then top-
ping said fabric to the desired shade by winch
dyeing the fabric with a second aqueous dyebath
free of acetone and having no swelling action on
the said material. . ’

8. Method for the coloration of fabrics, which
comprises padding a fabric of comparatively
compact construction made of or containing
yarns of cellulose acetate with a solution of a cel-
lulose acetate dyestuff, in an organic liquid me-
dium comprising an aqueous solution containing
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about 409% by weight of acetone as the sole or-
ganic liquid present, rapidly drying the padded
fabric at an elevated temperature and then top-
ping said fabric to the desired shade by jig dye-
ing the fabric with a second aqueous dyebath
free of acetone and having no swelling action on
the said material. )

9. Method for the coloration of fabrics, which
comprises padding a fabric of comparatively

-compact construction made of or contalning

yarns of cellulose acetate with & solution of a cel-
lulose acetate dyestuff, in an organic liguid me-

" dium comprising an aqueous solution containing
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about 40% by weight of acetone as the sole or-
ganic liquid present, rapldly drying the padded
fabric at an elevated temperature and then top-
ping said fabric to the desired shade by winch
dyeing the fabric with a second dyebath free of
acetone and having no swelling action on the said

20 material, -
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