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This invention relates to the dyeing of textiles 
and is particularly concerned with the use in the 
dyeing of fabrics and textile materials of a com 
position comprising a dispersion of a water-in 
soluble pigment in an aqueous solution contain 
ing a water-soluble heat-precipitable alkyl cellu 
lose, a water-soluble thermosetting resin, and a 
hydrophilic glycoside which may be either a wa 
ter-soluble nonheat-precipitable cellulose ether 
or a mannogalactan flour. ' 

In our copending application, Serial No. 
627,798, filed November 9, 1945, of which the pres 
ent application is a continuation-in-part, we have 
disclosed the use in the pad-dyeing of textiles of 
a dye bath comprising a pigmented aqueous Solu 
tion of a water-soluble heat-precipitable alkyl 
cellulose such as methyl cellulose, and a Water 
Soluble thermosetting resin. The use of this pad 
dyeing composition involves simply applying the 
pigmented dye bath to the fabric to be dyed, 
heating the fabric to a temperature just sufficient 
to precipitate or gel the alkyl cellulose, and there 
after further heating the fabric to dry it and to 
insolubilize the resin. By reason of the precipi 
tation or gelation of the alkyl cellulose during the 
initial heating to which the fabric is subjected, 
excellent control and effective prevention of mi 
gration and flocculation of the pigment during 
the subsequent heating of the fabric to vaporize 
the water and to set the resin are obtained; and 
a level, even dyeing and a uniforn, good color 
value are produced in the finished fabric. 
The utilization of this heat-precipitable alkyl 

cellulose System has been found to involve cer. 
tain difficulties under some operating conditions, 
however. As pointed out in our copending appli 
cation, the dye bath should contain a sufficient 
amount of water-Soluble heat-precipitable alkyl 
cellulose so that migration and flocculation of the 
pigment on drying can be satisfactorily con 
trolled; and relatively large amounts are usually 
required for this purpose. 
cellulose, for example, the concentration prefer 
ably ranges from about 1 to 3% by weight; al 
though lower concentrations can be used, in gen 
eral from 0.25 to 0.5% by weight is the lowest 
amount that is practicable. 

Special heating techniques are necessary to 
effect the precipitation or gelation of the alkyl 
cellulose, which should be precipitated or gelled 
before any substantial or appreciable vaporiza 
tion of the water takes place. Except in the 
case in which a water-Soluble salt such as a Sul 
fate, tartrate or phosphate is added to the dye 
bath to lower the precipitation or gelation ten 
perature of the alkyl cellulose, the padded fabric 
cannot be satisfactorily dried by passage over the 
customary steam-heated drying cans or through 
a low-temperature drying oven. Moreover, with 
a decrease in the concentration of the alkyl cel 
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lulose, difficulty is encountered in obtaining satis 
factory control of the migration and flocculation 
of the pigment on drying unless undue precau 
tions are taken in the precipitation of the alkyl 
cellulose. 

Relatively severe curing conditions are re 
quired for insolubilization of the thermosetting 
resin. Generally, it is necessary to subject the 
dried fabric to a temperature of at least 350 to 
400 F. for a period of 2 to 3 minutes to obtain 
Satisfactory fastness to washing. The padded 
fabric, moreover, cannot be printed with a vat, 
or an azo color prior to the resin-curing stage 
because it is not rendered sufficiently wash-fast 
On drying to withstand the required acid- or 
steam-aging. 
We have now discovered that these difficulties 

can be largely eliminated or substantially allevi 
ated by incorporation of a hydrophilic glycoside, 
which may be either a water-soluble nonheat 
precipitable cellulose ether or a mannogalactan 
flour, in such a pigmented aqueous dye bath. 
The inclusion of such a hydrophilic glycoside in 
this dye bath permits satisfactory control of mi 
gration and flocculation of the pigment on dry 
ing to be obtained with concentrations of the 
heat-precipitable alkyl cellulose considerably less 
that that which would otherwise be necessary. 
Careful heating of the wet dyed fabric to effect 
precipitation or geiation of the alkyl cellulose 
prior to any appreciable vaporization of the Water 
is no longer essential, and effective prevention of 
pigment migration and flocculation is obtained by 
passage of the padded fabric directly over steam 
heated drying cans or through a low-temperature 
drying oven. Miuch less severe conditions are re 
quired to insolubilize the resin and passage of the 
fabric over Steam-heated drying cans or through 
a low-temperature drying oven accomplishes sat 
isfactory curing of the resin. Moreover, the 
fabric is rendered sufficiently wash-fast by pas 
Sage over Such drying cans or through such a dry. 
ing oven. So that it can be printed with a vat or 
an azo color and subjected to the required acid 
or Steam-aging treatment prior to curing of the 
resin. A crisp finish can also be imparted to the 
dyed fabric without subjection thereof to the cus 
tomary starch treatment. 
The present composition comprises a disper 

Sion of a water-insoluble pigment in an aqueous 
Solution of a water-soluble heat-precipitable al 
kyl cellulose, a water-soluble thermosetting resin, 
and a hydrophilic glycoside which may comprise 
either a water-Soluble nonheat-precipitable cel 
lulose ether or a mannogalactan flour. Advan 
tageously, the nonheat-precipitable cellulose 
ether comprises a water-soluble hydroxyalkyl cel 
lulose ether, preferably hydroxyethyl cellulose 
ether; and the mannogalactan flour comprises a 
vegetable gun such as guar flour or locust bean 
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gum. Preferably, the heat-precipitable alkyl 
cellulose comprises a water-soluble lower alkyl 
cellulose such as methyl cellulose. 
As is the case with the pad-dyeing composition 

described in our copending application, any pig 
ment can be incorporated into the present com 
position provided it is sufficiently light-fast, does 
not bleed to any Substantial extent in dry-clean 
ing solvents such as naphtha and carbon tetra 
chloride, and is sufficiently resistant to Soap. 
Suitable pigments include the phthalocyanines, 
various metal oxides, carbon black, water-insol 
uble vat and azo dyestuffs, and the like. The par 
ticular pigment Selected for a given dyeing op 
eration will depend not only on its dispersibility 
and on the required color of course, but also on 

, the nature of the finished goods. 
Similarly, any water-Soluble thermosetting re 

Sin can be employed in the preparation of the 
present pigmented Composition provided that the 
resulting heat-converted resin is sufficiently re 
sistant to washing and is substantially insoluble 
in dry-cleaning Solvents and provided that no 
objectionable stiffness is imparted to the dyed 
fabric by the heat-set resin. Moreover, since the 
heat-Set resin Serves in part as a binder to fix 
the pigment to the fabric, it must be capable of 
doing So even when only a small amount thereof 
is incorporated in the dyeing composition. 

Typical water-Soluble heat-setting resins suit 
able for the present purpose comprise water-solu 
ble thermosetting, urea-aldehyde resins including 
Water-soluble thermosetting urea-formaldehyde 
resins and water-Soluble thermosetting modified 
urea-formaldehyde resins, particularly water 
Soluble polyhydric alcohol-modified urea-formal 
dehyde resins, water-soluble thermosetting mal 
anine-aldehyde resins including water-soluble 
thermosetting melanine-formaldehyde resins 
and water-Soluble thermosetting modified mel 
anine-formaldehyde resins, particularly water 
soluble polyhydric alcohol-modified melamine 
formaldehyde, resins, and water-soluble thermo 
Setting mixed urea-melamine-aldehyde resins in 
cluding water-Soluble thermosetting urea-mel 
anine-formaldehyde resins and water-soluble 
thermosetting modified urea-melamine-formalde 
hyde resins, particularly water-soluble polyhydric 
alcohol-modified urea-melamine-formaldehyde 
resins. 
Other water-soluble heat-setting resins, meet 

ing the above requirements, such as water-solu 
ble thermosetting phenol-formaldehyde resins 
and polyvinyl alcohol-aldehyde resins can also be 
used, however. As with the pigment, the choice 
of the particular water-soluble heat-setting resin 
employed will be governed to a large extent by 
the nature of the finished fabric. Moreover, in 
Some cases the reactants from which the Water. 
Soluble resin is derived may themselves be in 
corporated in the composition and the resin sub 
Sequently formed therefrom. 
As explained in our copending application, the 

alkyl cellulose utilized in the present composition 
must be water-Soluble and must possess the fur 
ther property of being soluble in water at low, 
Ordinary room temperatures but insoluble in 
water attemperatures much above room temper 
ature. As is well known, an aqueous solution of 
Such a water-Soluble alkyl cellulose, upon being 
heated to a few degrees above room temperature, 
forms a precipitate. Depending on the concen 
tration of the particular alkyl cellulose, this pre 
cipitate appears either as a finely dispersed solid 
or as a gel, the former resulting on the heating 
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4. 
of very dilute aqueous solutions and the latter of 
the heating of more concentrated solutions. In 
either event, on lowering of the temperature, the 
precipitated alkyl cellulose redissolves, the forma 
tion of the precipitate being reversible. (Unless 
otherwise specified, the term “precipitate," as 
used hereinafter in this specification, includes tha 
term 'gel.”) 
The particular temperature at which precipi 

tation or gelation of the aqueous solution of such 
a heat-precipitable alkyl cellulose takes place is 
dependent not only on the particular alkyl cellu 
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lose employed but also on the concentration of 
the alkyl cellulose solution and on the viscosity 
type of the alkyl cellulose. In general, there is a 
lower limit of concentration for an aqueous solu. 
tion of a given alkyl cellulose of a given viscosity 
type below which no appreciable gelation takes 
place on heating, the precipitate in such case ap 
pearing as a finely dispersed solid. As will be 
come apparent hereinafter, however, the concern 
tration of the heat-precipitable alkyl cellulose in 
the present composition advantageously falls 
within the range in which precipitation rather 
than gelation occurs. 
Any of the Water-Soluble alkyl celluloses whose 

water Solutions possess the property of precipitat 
ing on heating, particularly the water-soluble 
heat-precipitable lower alkyl celluloses, may be 
employed in the present composition. We have 
had particular Success. With the water-soluble 
heat-precipitable methyl and ethyl celluloses, es 
pecially methyl cellulose. Water-soluble heat 
precipitable methyl cellulose contains approxi 
nately between 1.3 and 2.6 methyl groups per 
glucose unit, and the corresponding ethyl cellu 
lose contains about 0.8 to 1.3 ethyl groups per 
glucose unit. The raw material from which a 
given alkyl cellulose is derived and the manner 
in which it is prepared exert, as is well known, 
Some influence on the water-solubility and the 
heat-precipitability of Such alkyl cellulose. As 
already indicated, however, the particular alkyl 
cellulose employed must be both water-soluble 
and heat-precipitable. 
The hydrophilic glycoside incorporated in the 

present composition comprises a water-soluble 
nonheat-precipitable cellulose ether or a manno 
galactan flour. Such cellulose ether, unlike the 
heat-precipitable alkyl cellulose, however, must 
be soluble in water both at room temperature and 
at elevated temperature, i. e., its aqueous solution 
should not form a precipitate upon being heated 
above room temperature. Any cellulose ether 
that is both water-Soluble and nonheat-precipi 
table, particularly the water-soluble nonheat 
precipitable hydroxyalkyl cellulose ethers such as 
hydroxyethyl cellulose ether, can be employed in 
the present composition. Especially satisfactory 
results have been obtained with water-soluble 
nonheat-precipitable hydroxyethyl cellulose 
ether. Other water-soluble nonheat-precipitable 
cellulose ethers such as water-soluble nonheat 
precipitable methyl cellulose ether and water 
Soluble nonheat-precipitable carboxymethyl cel 
lulose ether can also be used, however. 
The mannogalactan flour can conveniently be 

... derived from a natural Source and advantageously 
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comprises a vegetable gum or four, the chief con 
stituent of which is the polysaccharide manno 
galactan. This polysaccharide is a high molec 
ular weight carbohydrate which, on hydrolysis, 
yields mannose and galactose. Typical examples 
of such a four include guar four and locust bean 
(carob) gun. Only those vegetable gums or 



fours of which the polysaccharide comprises the 
major or chief constituents are satisfactory for 
the present purpose, however. Other vegetable 
gums or flours, even though containing a Small 
amount of mannogalactan, such as ordinary 
starch, gum karaya, gum tragacanth, and sodium 
alginate do not yield the present results. . . . 
In the preparation of the present composition, 

the water-soluble, heat-precipitable alkyl cellu 
lose, the water-soluble thermosetting resin, a re 
sinification catalyst if one is to be included in the 
final composition, and the hydrophilic glycoside 
are dissolved in water in the desired concentra 
tions. The resulting solution is then diluted with 
further water if necessary, and an aqueous paste 
or dispersion of the pigment is stirred into the re 
sulting mixture to provide the desired dye bath. 
The pigment may be prepared in paste form by 
mixing a precipitate of the pigment, e. g., a press 
cake thereof, and a suitable dispersing agent 
with sufficient water to form a paste of the deas 
sired consistency and then grinding the mixture 
until the pigment is in a finely divided condition; 
or the pigment may be otherwise prepared in a 
readily dispersible form. 
The several ingredients may, however, be ad 

mixed in any other suitable manner, care being 
taken that the pigment is properly dispersed in 
the final composition. For example, separate 
solutions of one or more of the water-soluble 
heat-precipitable alkyl cellulose, the water 
soluble thermosetting resin, and the hydrophilic 
glycoside may be prepared; and Such solutions 
and the pigment dispersion may be admixed in 
any appropriate order. s 
Our pigment-dyeing composition can be readily 

applied to a fabric by means of a pad-dyeing op 
eration, the fabric to be dyed being immersed 
therein and then passed through the customary 
rollers for removal of the excess dyeing composi 
tion. The dyed fabric is then Subjected to heat 
in order to precipitate the heat-precipitable alkyl 
cellulose, to vaporize the water, and to insolubilize 
the resin. - 

In contrast to the procedure required with the 
composition described in our copending applica 
tion, the dyed fabric can be dried by passage di 
rectly over conventional drying equipment Such as 
steam-heated drying cans maintained at a tem 
perature in the range of 210 to 250 F. or through 
a drying oven maintained at a temperature on 
the order of 250° E. No migration or flocculation 
of the pigment takes place during such drying, 
and the dried fabric presents an evenly dyed ap 
pearance. Quick heating of the dyed fabric to 
initially precipitate the heat-precipitable alkyl 
cellulose prior to any appreciable vaporization of 
the Water is not necessary. 

Similarly, insolubilization of the resin can be 
effected under much less severe conditions than 
those required in the process of our Copending 
application. A satisfactorily wash-fast product 
can be obtained by further passage of the dried 
fabric over the drying cans or through the drying 
oven utilized in the drying step. We have found 
that conditions no more severe than on the order 
of three minutes at 250 F. are necessary for 
effective curing of the resin. The dried fabric 
can, of course, be cured at higher temperatures, 
in which case the time required to complete the 
cure is materially leSS. 
Only a relatively small amount of the water 

soluble heat-precipitable alkyl cellulose as COm-, 
pared to the amount generally included in the 
composition of our copending application is re 
quired to produce the results obtained with the 
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present composition. Advantageously, the coa 
centration of the alkyl cellulose ranges from 
about 0.05 to about 0.5% by weight although 
Satisfactory control of migration of the pigment 
on drying can be obtained in Some cases with cons 
centrations as low as 0.02% by Weight. At con 
centrations, below 0.02%, however, the finished 
fabric begins to evidence undesirable pigment 
migration... Higher concentrations of alkyl cel 
lulose can also be used; at concentrations in ex 
cess of about 0.25% by weight, however, a gradual 
decrease in the degree of low-temperature fast 
ness of the dried fabric becomes apparent. More 
over, there is no particular advantage in using 
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much higher concentrations. 
The effective control of migration and foccula 

tion of the pigment obtained upon drying of a 
fabric dyed with the present low-alkyl cellulose 
composition appears to be due to the presence of 
the hydrophilic glycoside. Although the heat 
precipitation characteristic of the alkyl cellulose 
appears to play a part in the control of the mi 
gration and flocculation obtained, it alone is not 
responsible for such results; for, as already indi 
cated, no effective control of such migration and 
focculation is obtained upon drying of a fabric 
dyed With a pigmented aqueous dispersion cone 
taining such a water-soluble alkyl cellulose alone 
in the concentrations preferably employed in car 
rying out the present process. On the other hand, 
a fabric dyed with an aqueous pigment dispersion 
containing the hydrophilic glycoside alone ex 
hibits migration and flocculation of the pigment. 
The heat-precipitable alkyl cellulose and the hy 
drophilic glycoside apparently coact of cooperate 
in some manner, the nature of Which is not fully 
understood; for both are necessary for the pro 
duction of a level, even dyeing, and only with both 
is effective control of pigment migration possible. 
A mixture of nonheat-precipitable methyl cellu 
lose ether and nonheat-precipitable hydroxyethyl 
cellulose ether, for example, does not serve the 
purpose; again, a mixture of nonheat-precipitable 
sodium carboxymethyl cellulose ether and non 
heat-precipitable hydroxyethyl cellulose ether 
does not prevent migration of the pigment on 
drying, 
The less severe conditions required for the 

curing of the resin similarly appear to be due to 
the presence of the hydrophilic glycoside. Why 
the hydrophilic glycoside exerts this desirable ef 
fect on the curing of the resin is not known. 
That it does is clear, however; for, in its absence, 
as in the alkyl cellulose system described in our 

: copending application, a higher temperature or a 
longer time or both are necessary to obtain the 
same comparative cure of the resin. It may be 
that the hydrophilic glycoside and the resin react 
in some manner; for, as the amount of hydrophilic 
glycoside such as water-soluble nonheat-precipit 
able hydroxyethyl cellulose ether is increased, the 
amount of resin remaining constant, the resulting 
dyed fabric exhibits a marked increase in wash 
fastness. - 

An important feature of our invention is that, 
in those cases where a dyed fabric having a certain 
amount of initial crispness or stiffness is desired, 
the separate starch-finishing. treatment custon 
arily employed for this purpose can be elimi 
nated. In imparting such a crisp feel to a fabric 
in accordance with the present procedure, we treat 
the fabric to be dyed with a composition contain 
ing an amount of hydrophilic glycoside sufficient 
to provide the desired crispness in the finished 
fabric and subject the wet dyed fabric to heat 
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sufficient to dry the fabric and to set the resin. 
We have had particular success in this respect 
with pad-dyeing compositions containing the 
higher viscosity nonheat-precipitable cellulose 
ethers such as those hydroxyethyl cellulose 
ethers having a viscosity in excess of about 1,000 
centipoises (viscosity of a 2% aqueous solution 
at 20° C.) Moreover, even though this crispness 
tends to disappear during subsequent laundering 
of the fabric, the color value of the dyed fabric re 
mains substantially unimpaired. 
The proportion of the hydrophilic glycoside in 

the present composition may vary widely, the 
amount used depending in part on the particular 
hydrophilic glycoside employed, the viscosity de 
sired in the padding liquor, the type of fabric 
being dyed and the nature of the finished product. 
Sufficient hydrophilic glycoside should be used, of 
course, to insure the desired, control of pigment 
migration and flocculation on drying. Generally, 
however, a concentration within the range of 
about 0.25 to 3% by weight is sufficient to produce 
the desired results. Unless an unusually stiff 
hand is desired in the finished fabric, no partic 
ular advantage is gained in using greater amounts. 
Where it is desired to produce a fabric having a 
crisp hand, an amount of hydrophilic glycoside on 
the order of at least 1% by Weight is generally 
necessary to produce a satisfactory result. 
The color value of a fabric dyed in accordance 
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with the present invention is substantially indee . 
pendent of the viscosity type of alkyl cellulose. 
With the alkyl cellulose system of our copending , 
application, there is a gradual decrease in the color 
value as the viscosity type of the alkyl cellulose 
is increased. In the present composition, how 
ever, any viscosity type of alkyl cellulose can be 
used, care only being taken that a Smooth homos 
geneous solution is obtained with the higher vis 
cosity types. For convenience, however, We prea 
fer to use the low and medium viscosity types, e.g., 
in the case of methyl cellulose, those types having 
a viscosity substantially lower than 1,500 centia 
poises (average viscosity of a 2% aqueous solution 
at 20° C.). 
Where the hydrophilic glycoside comprises a 

nonheat precipitable cellulose ether, the viscosity 
type does not appear to have any significant effect 
on the control of pigment migration and flocculae 
tion obtained with the present composition or on 
the color value of a fabric dyed therewith. A 
greater degree of crispness or stiffness in the fin 
ished fabric is obtained, however, as the viscosity 
of such a cellulose ether is increased particularly 
when such cellulose ether comprises a hydroxy 
alkyl cellulose ether; and, as already indicated, 
where such a characteristic is desired in the final 
product, we prefer to utilize the higher viscosity 
types of hydroxyethyl cellulose ether in our pres 
ent composition. Especially good results, have 
been obtained with a water-soluble nonheat-pre 
cipitable hydoxyethyl cellulose ether having a 
viscosity in excess of 1000 centipoises. 
The concentration range of the water-soluble 

thermosetting resin 'depends on a number of 
factors such as the particular resin employed, 
the type of fabric being dyed, the depth of shade, 
and the degree of Wash-fastness desired. In 
general, the lower limit of concentration depends 
on the minimum ratio of resin to pigment re 
quired to give the wash-fastness desired in the 
finished fabric. The upper limit of concentra 
tion depends on the maximum stiffness permiss 
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sible in the finished fabric. Concentrations as - 
low as on the order of a few tenths of a per cent is tenter maintained at a temperature of 350 to 

8 
by Weight can be used where only cheap dress 
goods of moderate wash-fastness are being pro 
duced for example. Generally, however, theore 
ferred range of resin concentration is on the 
order of 95 to 10% by weight, the particular 
concentration employed depending largely on the 
nature of the particular application. 
A special advantage of the present system 

is that the dyed fabric can be printed with a 
vat or an azo color immediately after being dyed. 
Drying on the steam cans or in the low-temper. 
ature oven imparts a degree of wash-fastness 
adequate to withstand the subsequent acid- or 
steam-aging. In addition, where acid-aging is 
Sed, the resin may be sufficiently cured so that 

the customary curing step may be dispensed with. 
Various types of fabrics can be dyed by means 

of our improved composition, and the applica 
tion of our invention is not limited to the dyeing 
of any particular fabric. Excellent control of 
nigration and flocculation of the pigment with 
the production of an evenly dyed fabric is ob 
tained equally well whether the fabric being dyed 
is composed of natural fibers such as cotton, fax, 
Wool and hair fibers, of synthetic fibers such as 
regenerated cellulose, cellulose acetate, polyam 
ide, protein polymer, vinyl polymer, and the like 
fibers, of inorganic fibers such as glass, mineral, 
or metal fibers, or of mixtures of such fibers. 
Furthermore, the application of our process is 
not limited to the usual types of woven or knitted 
fabrics but may also be used to dye pile fabrics, 
paper, or fabrics made by processes such as comb. 
ing, natting, or felting, e.g., a fabric composed of 
loosely meshed cotton fibers bonded together by 
the localized application of a resin. The present 
invention, moreover, is equally applicable wheth 
er a light or a heavy fabric is being dyed. (The 
term "fabric" as used in the claims includes all 
these various types of materials as well as yarns, 
to the dyeing of which our invention is also 
applicable.). 
The following examples are typical illustrations 

of the application of our invention: 
Eacample 

A padding liquor containing 1.5% by weight 
of nonheat-precipitable hydroxyethyl cellulose 
ether, 0.08% by weight of heat-precipitable 
nethyl cellulose, 0.4% by weight of resin, and 
9.1% by weight of pigment is prepared by mixing 
together the following ingredients (parts by 
Weight in this and other examples): 
3% aqueous solution of high a viscosity 

Water-soluble northeat - precipitable hy 
droxyethyl cellulose ether ------------ 50.0 

5% aqueous solution of 25 cps. water-solu 
ble heat-precipitable methyl cellulose 1.6 

Water --------------------------------- 47.2 
50% aqueous solution of water-soluble poly 

hydric alcohol-modified melanine-form 
aldehyde resin ----------------------- 0.8 

25% water-extendible dispersion of iron 
ide red ---------------------------- 0.4. 

! -00. 

A fabric, for example, printed cotton dress 
goods, is padded with this liquor on a two-roll 
padder. The padded fabric is passed over a series 
of steam-heated cans to precipitate the methyl 
cellulose and to dry the fabric. Finally, the 
resin is cured and the fabric is finished by expos 
ing the dried fabric for one minute in a housed 
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380° F. This combination dyeing and finishing 
operation produces an evenly dyed fabric having 
a relatively stiff hand and good crock-fastness. 
The wash-fastness of the finished fabric is satis 
factory for cheap dress goods. 

Eacample 2 
A padding liquor containing 0.5% of nonheat 

precipitable carboxymethyl cellulose ether, 0.1% 
of heat-precipitable methyl cellulose, 0.5% of 
resin, and 0.25% of pigment is prepared by mix 
ing together the following ingredients: 
5% aqueous solution of low - viscosity 

water-soluble nonheat-precipitable so 
dium carboxymethyl cellulose ether---- 

5% aqueous solution of 25 cpS. water-solu 
ble heat-precipitable methyl cellulose-- 

Water -------------------------------- 
50% aqueous solution of water-soluble 

polyhydric alcohol-modified melamine 
formaldehyde resin ------------------ 

20% water-extendible dispersion of a vat 
yellow (Color Index Prototype No. 105)-- 

2.00 
85.75 

1.00 

1.25 

0000 

A fabric, for example, cotton dress goods, is 
pad-dyed with this liquor. The wet dyed fabric 
is passed directly through a gas-fired hot-fue 
oven maintained at a temperature of about 350 
F. to precipitate the methyl cellulose and to cure 
the resin. This procedure gives an evenly dyed 

O 
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fabric with considerable hand and is suitable for . 
, cheap dress goods. w 

y Eacample 3 
A pad liquor containing 1.0% 

precipitable hydroxyethyl cellulose ether, 0.1% 
of heat-precipitable ethyl cellulose, 0.5% of resin 
and 0.5% of pigment is prepared from the follow 
ing ingredients: 
3% aqueous solution of high-viscosity 

water-soluble nonheat-precipitable hy 
droxyethyl cellulose ether-------------- 33.33 

10% aqueous solution of medium-viscosity 
water-soluble heat-precipitable ethyl cel 
lulose -------------------------------- 

Water --------------------------------- 
50% aqueous solution of water-soluble poly 

hydric alcohol-modified melanine-form 
aldehyde resin.------------------------- 

20% water-extendible dispersion of 
phthalocyanine blue------------------- 

.0% water-extendible dispersion of a wat 
blue (Color Index No. 13).----------- 2.50 

.00 
60.92 

1.00 

1.25 

100.00 

A fabric, for example, cotton dress goods, is 
pad-dyed with this liquor and is then dried by 
passage over steam-heated drying cans. The 
dried fabric is printed with stabilized azo colors 
or with a combination of Such colors and pig 
ment colors and is again dried on steam-heated 
drying - cans. The printed fabric is next passed 
through an acid ager to develop the printed colors 
and to cure the resin and is then soaped and 
Washed in the manner customary for Stabilized azo 
prints. Finally, the fabric is finished by exposure 
for one minute in a housed tenter maintained at 
350 F. An evenly dyed fabric with a crisp hand 
and a good fastness to laundering and crocking 
is obtained. ... 

Eacample 4 
A pad liquor containing 0.5% of nonheat-pre 

cipitable hydroxyethyl cellulose ether, 0.1% of 

35 
of nonheat 

heat-precipitable methyl cellulose, 0.5% of resin 
and 1.25% of pigment is prepared by mixing to 
gether the following ingredients: 
10% aqueous solution of low-viscosity water 
Soluble nonheat-precipitable hydroxyethyl 
cellulose ether-------------------------- 5.0 

10% aqueous solution of low-viscosity water 
Soluble heat-precipitable methyl cellu 
lose ----------------------------------- O 

Water ----------------------------------- 8.5 
50% aqueous solution of water-soluble poly 

hydric alcohol-modified melamine-form 
aldehyde resin.-------------------------- 

50% aqueous solution of diammonium hydro 
gen phosphate-------------------------- 

10% water-extendible dispersion of a vat blue 
(Color Index No. 1113).------------------ 2.5 

1.0 

2.0 

pump 

100.0 
A fabric, for example, a rayon sports goods is 

padded with the above pad liquor on a three 
roll padder. The wet dyed fabric is then passed 
Over a series of steam-heated drying cans, and 
finally for one minute through a curing oven 
maintained at 300°F. An evenly dyed fabric with 
a Satisfactory fastness to laundering and crock 
ing is obtained. 

Eacample 5 
A padding liquor containing 0.5% of locust bean 

gum, 0.1% of heat-precipitable methyl cellulose, 
0.5% of resin and 0.2% of pigment is prepared by 
mixing together the following ingredients: 
2% aqueous solution of locust bean gum---- 25 
10% aqueous Solution of low-viscosity water 
Soluble heat-precipitable methyl cellulose 1 

Water ------------------------------------ 69 

40 

50 

55 

60 

65 

75 

50% aqueous solution of water-soluble poly 
hydric alcohol-modified melamine-formal 
dehyde resin----------------------------- 

5% aqueous solution of diammonium hydro 
gen phosphate--------------------------- 2 

10% water-extendible dispersion of a pigment 
prepared by coupling para-nitro-ortho 
toluidine with the ortho-toluidide of beta 
oxy-naphtholic acid----------------------- 2 

saaaas 

100 
A fabric, for example, cotton dress goods, is 

padded with the above padding liquor on a two 
roll padder. The wet dyed fabric is passed di 
rectly to an oven maintained at 275° F. to dry 
the fabric and to cure the resin. This proce 
dure gives an evenly dyed fabric with a hand 
Suitable for cheap dress goods. 

Eacample 6 
A padding liquor containing 1.0% of guar flour, 

0.1% of heat-precipitable methyl cellulose, 0.25% 
of resin and 0.25% of pigment is prepared from 
the following ingredients: 
2% aqueous solution of guar four-------- 50.00 
10% aqueous Solution of low-viscosity wa 
ter-soluble heat-precipitable methyl cel 
lulose -------------------------------- .00 

Water ---------------------------------- 45.25 
50% aqueous Solution of water-soluble poly 

hydric alcohol-modified melamine-form 
aldehyde resin------------------------- 0.50 

5% aqueous solution of diammonium hydro 
gen phosphate------------------------- 2.00 

20% water-extendible dispersion of carbon 
black --------------------------------- 1.25 

100.00 
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A fabric, for example, cotton dress goods, is 
padded with this liquor on a three-roll padder. 
The padded fabric is dried and the resin is cured 
by passage over a series of high-pressure steam 
heated drying cans. This procedure gives an 
evenly dyed fabric with a crisp hand and a fast 
ness to laundering and crocking satisfactory for 
cheap dress goods. 

. Eacample 7 O 

A padding liquor containing 0.75% of guar 
flour, 0.25% of nonheat-precipitable hydroxyethyl 
cellulose ether, 0.1% of heat-precipitable methyl 
cellulose, 1.0% of resin and 0.5% of pigment is 5 
prepared from the following ingredients: 
2% aqueous solution of guar flour--------- 37.5 
10% aqueous solution of medium-viscosity 
Water-soluble nonheat-precipitable hyar 
droxyethyl cellulose ether--------------- 

10% aqueous solution of low-viscosity water 
soluble heat-precipitable methyl cellu 

25 20 

lose ----------------------------------- .0 
Water ----------------------------------- 50.0 
50% aqueous solution of water-soluble poly- 25 

hydric alcohol-modified melanine-formal 
dehyde resin-------------------------- 2:0 

5% aqueous solution of diammonium hydro 
gen phosphate ------------------------- 2:0 

10% water-extendible dispersion of a dyestuff 30 
prepared by coupling 5-nitro-2-amino-ani 
sole with 3-oxy-naphtholic-alpha-naph 
thalide -------------------------------- 5.0 

f eam 

1000 85 

A fabric, for example, cotton dress goods, is 
padded with this liquor on a two-roll padder. The 
wet; fabric is dried on Steam-heated drying cans 
and is finished bypassage through a housed tenter 0 
maintained at about 300°F. This procedure gives 
an evenly dyed fabric with a crisp hand and with 
good fastness to laundering and Crocking. 

Eacample 8 45 

A padding liquor containing 1.0% of nonheat 
precipitable methyl cellulose ether, 0.1% of heat 
precipitable methyl cellulose, 0.5% of resin and 
1.25% of pigment is prepared by mixing together 50 
the following ingredients: 
10% aqueous solution of water-soluble 

nonheat-precipitable methyl cellulose 
ether------------------------------- 0.00 

10% aqueous solution of low-viscosity wa- 55 
ter-soluble heat-precipitable methyl 
cellulose---------------------- manus of 1.00 

Water-------------------------------- 79.75 
50% aqueous solution of water-soluble 

polyhydric alcohol-modified melamine- 60 
formaldehyde resin------------------- 1.00 

5% aqueous Solution of diammonium hy 
drogen phosphate--------------------- 2:00 

20% water-extendible dispersion of cop 
per phthalocyanine green------------- 6.25 65 

100,00 

A fabric, for example, rayon sports goods, is 
padded with the above liquor and the wet dyed 9 
fabric is dried and the resin is cured by passage 
through an oven maintained at 300°F. An evenly , 
dyed fabric with good fastness to laundering and 
crocking and having a full and soft hand is ob 
tained. s 

12 
Our pigment-dyeing composition, as already 

indicated, can be conveniently applied to a fab 
ric by a padding operation. Other methods of 
applying the pigment-dyeing composition can 

5 also be employed, however; for example, the 
dyeing composition can be applied to a fabric 
by forning a thin film thereof on a roll-coating 
machine and then transferring the film to the 
abric, 
We claim: 
1. A dyeing composition comprising a disper 

son of a water-insoluble pigment in an aqueous 
solution of a water-soluble thermosetting resin, 
a water-soluble heat-precipitable alkyl cellulose, 
and a hydrophilic substance selected from the 
group consisting of water-soluble nonheat-pre 
cipitable cellulose ethers and mannogalactan 
flours containing a major proportion of man 
nogalactan, the proportion of the thermosetting 
resin being between 0.5 and 10% by weight based 
on total composition, that of the heat-precipitable 
alkyl cellulose between 0.02 and 0.25% by weight 
based on total composition, and that of the hy 
drophilic substance between 0.25 and 3% by 
weight based on total composition. 

2. The dyeing composition as claimed in clairn 
1, in which the hydrophic substance comprises 
a water-soluble nonheat-precipitable hydroxy 
alkyl cellulose ether. 

3. The dyeing composition as claimed in can 
2, in which the water-soluble nonheat-precipitable 
hydroxyalkyl cellulose ether comprises a water 
soluble nonheat-precipitable hydroxyethyl celius 
lose ether. 

4. The dyeing composition as claimed in clair 
i, in which the hydrophilic substance comprises. 
locust bean gum. 

5. The dyeing composition as claimed in cla 
1, in which the hydrophic substance comprises 
guar flour. 

6. The method of evenly pigment-dyeing a 
fabric without migration and flocculation of the 
pigment on drying, which comprises applying to 
the fabric a dispersion of a Water-insoluble pig 
ment in an aqueous solution of a water-soluble 
thermosetting resin, a waterasoluble heat-pre 
cipitable alkyl cellulose, and a hydrophilie 
substance selected from the group consisting 
of water-soluble nonheat-precipitable cellulose 
ethers and mannogalactan flours containing a 
major proportion of mannogalactan, the propor 
tion of the thermosetting resin being between 
0.5 and 10% by weight based on total dispersion 
composition, that of the heat-precipitable alkyl 
cellulose between 0.02 and 0.25% by weight based 
on total dispersion composition, and that of the 
hydrophilic substance between 0.25 and 3% by 
weight based on total dispersion composition, and 
thereafter heating the fabric to dry it and to ins 
Solubilize the resin. 

7. The method of evenly pigment-dyeing a fab 
ric as claimed in claim 6, in which the hydro 
philic substance comprises a water-soluble non 
heat-precipitable hydroxyalkyl cellulose ether. 

8. The method of evenly pigment-dyeing a faba 
ric as claimed in claim 7, in which the water 
Soluble nonheat-precipitable hydroxyalkyl cellu 
lose ether comprises a water-soluble nonheat 
precipitable'hydroxyethyl cellulose ether. 

9. The method of evenly pigment-dyeing a fab 
ric aS claimed in claim. 6, in which the hydros 
philic Substance comprises locust bean gum. 

10, The method of evenly pigment-dyeing a 
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fabric as claimed in claim. 6, in which the hydro 
philic substance comprises guar flour. 
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