
Patented Nov. 15, 1949 2,488,397 

UNITED STATES PATENT OFFICE 
2,488,397 

PROCESS FOR SECURING ORNAMENTAL 
EFFECTS IN TEXTILES 

William P. Hall, Wilmington, DeL, assignor to 
Joseph Bancroft & Sons C0,, Wilmington, Del., 
a corporation of Delaware 

No Drawing. Application September 6, 1945, 
Serial No. 614,806 

(Cl. 8-71) 8 Claims. 
1 

This invention has to do with the production, 
of patterns or ornamental effects on cellulose 

- ?bers such as cotton and rayon fabrics and is 
a continuation-in-part of my application Serial 
No. 484,780, ?led April 27, 1943, and now aban 
doned. 

Heretofore, chintzes have been produced with 
permanent luster or ?nish through the use of 
urea formaldehyde and other resins. It has also 
been proposed to produce patterns or ornamental 
effects (such as have been ordinarily obtained by 

' resists) with resin, but to the best of my knowl 
edge the processes heretofore proposed have been 
either impractical or too expensive. 

It is a primary object of the invention to pro 
duce such'effects with resin in a highly practical 

' and economical fashion. 
Generally considered, I propose to obtain the 

desired pattern or ornamentation by printing the 
fabric with a resin solution such as hereinafter 
described, and then glaze the printed fabric in a 
friction glazer to impart luster and to institute 
polymerization. However, in most cases, the 
fabric is sized before the printing. The sizing 
employed may be impermanent or permanent, in 
whole or in part. It should be such as has or 
gives substantially the same frictional character 
istics as that of the printed portions of the fabric, 
so that the entire surface of the fabric has sub 

stantially uniform frictional characteristics or 
resistance. Thus the fabric acts frictionally uni 
formly in all portions with respect to the glazer 
and all difficulties, such as “chewing” of the 
cloth, which would otherwise be encountered, are 
avoided.’ It will, of course, be understood that 
the sizing employed should not be such as inter 
feres with the setting and curing of the resin or 
with the pigmentation, should pigments or other 
coloring matter be employed in the resin solu 
tion. It is to be understood that sizing is to be 

- employed where the fabric, after bleaching, is in 
substantialy the pure state. If the bleaching is 

- conducted so as to leave behind a substance or 
subtances functioning like the sizing, this would 
be the equivalent of the sizing. Moreover, where 
the “coverage” of the printed portions is large, 
say,.-for example, 30%, it is unnecessary to size. 
The following is a typicalexample of how the 

process may be carried out. The grey goods are 
?rst desized, boiled and bleached according to 
well known bleach house procedure. ,If the pat 
.tern is to be obtained on a dyed piece of goods, 
the fabric is dyed in the dyehouse in the usual 
manner. ' - 
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The fabric is now sized (when necessary) with 

a sizing of the characteristics described and 
which, for example, may be applied by padding, 
dipping, spraying and the like. A sizing suitable 
for the purpose may be made up of approximate~ 
ly 40 parts by weight of yellow dextrin as a stiff 
ening agent and approximately 4 parts by weight 
olein oil as a friction reducer, in‘ 356 parts of 
water, bringing the total to 400 parts or 50 gal 
lons. In this connection a gallon weighs 8 lbs. 
(In the textile industry, “on 50 gallons” means 
water to make 50 gallons where one is dealing 
with an aqueous solution, as is the case here.) 
While this concentration is found to give very 
satisfactory results, the concentration may be 
substantially varied, so long as the desired fric 
tion characteristics are obtained, and sufficient 
penetration, as hereinafter pointed out, is as 
sured. Other stiffening agents and‘oils not in 
jurious to the process may be employed. 
The fabric is now dried, as, for example, in 

the customary tenter frame. ' 
The printing solution is now applied‘in the 

usual manner with printing rolls. The printing 
solution may ‘be prepared, for example, as fol 
lows on weight: 90 parts of urea formaldehyde 
resin are dissolved in 120 parts of‘water, pre~ 
ferably at room temperature, and to this is added 
approximately 25 parts of 50% sulphonated 
castor oil and then 100 parts of 6% gumtraga 
canth solution, with stirring. The resultant mix 

_ ture is then strained, and shortly before print 
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ing5 parts by weight of a catalyst, such as am 
monium thiocyanate, ammonium phosphate, or 
the like. separately dissolved in 10 parts of water, 
is added. The printing then follows. The gum. 
tragacanth is employed asa, thickener, to give 
to they printing solution the desired consistency 
to remain in the depressions of the printing rolls. 
Any other of the customary thickeners employed 
inv printing, not harmful or detrimental in the 
process, such, for example, as starch or ‘methyl 
cellulose, may be employed. Theseare ordinarily 
termed “printing gums.” vThe thickener also by 
reason of the viscosity it imparts, prevents too 
deep penetration of. the. resin into the ?bers, al 
though permitting sufficient penetration to secure 
?rm adherence. Because, of ‘this, the concen 
tration of the resin ‘solution is not critical and 
stronger concentration ofresin than usual may 
beemployed. In the example there isapproxi 
mately 122.5% resin in thesolution.‘ The thick~ 
ener also tends to prevent spreading‘ of-printing 
solution, during and immediately following 



‘ will be completely _cold before beingfol 

. steel bowl. 

‘that smearing of the pattern does not‘ result. 
' Usually it is desirable to follow a glazing opera 

‘ tion with a cure in a curing chamber, at approxi 
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printing, which helps to maintain a clear sharp 
print. . o ' . 

The fatty or oily material acts as a lubricant 
when the cloth passes through the glazer. Prac 
tically any fatty, waxy or oily lubricant not detri 
mental to the process or fabric, may be used. 
The fabric after leaving the printing I‘OHGI'S'_ is 

threaded over the cans in such way that when it 
leaves the printing machine drying cans, it is ' 
slightly damp. In other words, a small amount of 
moisture in excess of the normal regain of the 
fabric is left in the printed part of the cloth, say 
approximately 10%. Care must be taken not to 

overheat the fabric'on the hot cans injorder‘ ‘ avoid substantial polymerizationof the resin." ‘As 

a simple test, if the fabric feels slightly'damp and 
not hot, it has not been overheated] >We;plfefer 
to use one or more cold cans following :the not 
cans, so that the fabric after leavlngtheho 

batched. This gives the best result's'i" 1‘ " 

Other methods of drying well inseam - arts, such as, for example, hot line. and'xloop} 

dryers, may be used instead of thehotjcans' pro 
vided the principles of drying above'set forthare 
followed. > ~ ~ - “ 

'The fabric is now- given biieqb?ibgarnns 
through a friction glazer,- suc 
glazer, the upper roll (i.'.e'.','i;fas \ 
of which is made of steel and Rh 
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temperature may be lower or higher, in which - 
case the time may be longer or shorter, respec 
tively. The preferred range is from 290° F. to 
340° F. and from 5 minutes to about 1/2 minute. 
The temperature and time of curing may vary 

somewhat, ‘depending upon the temperature of 
the glazer and the number of glazing runs, type 
of fabric, etc. In some cases, depending upon 

' the number of runs through the glazer, upon the 
type of resin used, the type and amount of cata 
lyst employed,and the particular ?nish desired, 

' thejcuring ln'the curing chamber may -be dis 
pensed with. In this case a temperature of 400° 

.1 F. to‘450" F. is preferred for the heated steel roll 
of the glazer. 
1 The fabric is now given a light soaping with a, 

yidilutesolution of a synthetic detergent followed 
by washing in warm water to remove the catalyst 
,and other non-permanent material. A small 

2'0‘ ‘quantity/of alkaline or acid material, depending 
~:,._~upo'n.the, catalyst, may be used with the deter 

" "{"g'ent in‘order to neutralize the catalyst. 

perature of approximately 300°1F'." to'4005 "Fr‘gthe middle roll of which is the usualhusk roll, and ‘ 

the bottom roll of which isusually-made of vmetal. 
The middle and bottom vvrollsv are not directly 
heated but derive heat from the ‘sarong-The 

{The cloth is then dried as on the regular tenter 
“frame. 

25 ‘The print shows up in the ?nished product as 
lustrous glazed portions like glazed chintz. It 

: . withstands water and washing and for all prac 
" i' tical purposes is permanent. 1 

' . Thus far, I have described the invention as em 
ploying urea-formaldehyde resins. Other resins 

' or resin-like materials setting to an insoluble 
hard product under the conditions of the process, 
and which after setting will not undesirably sof 

, ten at the temperature of boiling water, may be 

printed side of the fabric is'against the ,steel‘su'r-k j 
face of the top roll, and the frictionratio is pre 
ferably approximately 4:1. The friction .ratio . the like. I may also employ phenol-formaldehyde . 
may be as low as ll/zzl andzperhaps' [slightly low- » ‘ ' 
er (especiallyywhere extremely high'pressuresare 
employed), but generally, the higher, ratios. are 
more desirable. The amount of ‘pressure exerted 
by the glazer varies with the type'of machine 
(from approximately 5 to approximately '75 tons) , 
but those which exert the greater pressure usually 
produce superior results. The fabric is desirably 
not threaded on the glazer in the usual;way,'but 
is passed directly through the frictionnip (i. -e., 
between the top friction roll and the mlddleroll) , 
and travels at the speed ‘of the middle roll. '5 
The glazing simultaneously, imparts . luster . and . 
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employed. Thus, for example, I may employ 
other amino-aldehyde resins such as: melamine 
formaldehyde, dicyandiamide-formaldehyde and 

resins, or ketone-aldehyde resins such as, for 
example, acetone-formaldehyde. Here, of course, 
.it may be desirable to adjust proportions as is well 
understood in the art. For example, it is known 
that one~half part of melamine-formaldehyde ‘ 

, will give substantially the same results as one part 
of urea-formaldehyde. The above is well under 
stood in the art of glazing. Mixtures of the above 

- resins may also be employed. 

50' 

Carbohydrate - aldehyde, protein - aldehyde, 
polyvinyl alcohol-aldehydeand like products may i 
also‘ be employed, such material acting at the 

' same .time, ifv so desired, as the thickening agent 
institutes polymerization'or setting'of the resin." '1’ _ 

_[ 'ening agent becomes a durable part of the print. Since the cloth moves at substantiallythe; same . 
speed as the cotton bowl of the glazer,=the glaze; 
is obtained solely by thevpressure, the: heat; and 
the" friction of the upper steel'bowl. ”It:‘rwould " 5' 
seem reasonable toexpect under'these conditions " 
that a smearing of the pattern would result but 
such is not the case. The drying of the cloth to 

’ not more than the 10% moisture hereinbefore re 
ferred to, prevents squeezing out of the‘printing 
solution. The printing solution of'resin; thicken 
ing agent and lubricating material, has such 
characteristics that it will not detrimentally ad 
here to the hot upper steel bowl, but, on the con 

Yitions above given secure highly satisfactory re- . 
' sults, they are not critical, as is well understood 
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finthe printing solution. In such cases the thick 

.V For example, I may use a printing mixture of 
:starch' and formaldehyde containing the other 
desirable ingredients previously described. 

It is'further to be noted that while the formula 

in the art. For example, with respect to the resin 
content of the printing solution, this may vary, 
depending upon the softness or stiffness‘ desired; , 

' In place of the olein oil, other sulphonated or non 

trary, adheres strongly to the cloth. The waxy, . 
oily or fatty lubricating material acts as a lubri 
cant between the printed pattern and the steel 
surface which tends to decrease the possibility 
of any of theprinting solution sticking to the 

It is probably due to the foregoing 

mately 290° ‘F. for preferably '2 minutes. The 
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sulphonated oils or waxes, such as sulphonated 
tallow, lecithin, or fatty amides, may be employed. 
Itvis also possible to employ a protein such as 
casein or albumen as a thickening agent. In this 
case, the protein material will remain as a per-v 
manent part of the size after washing. Mixtures 
of permanent and non-‘permanent thickening 
agents may also be employed. The amounts of 
oil and thickener may also vary so long as the 
desired characteristics are obtained. The vis 

, cosity or consistency of the printing solution 
75 should‘ be such that the paste is properly held by 
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_ the printing rolls. This is a good measure of the 
“ amount of thickener to be employed in any par 
ticular formulation. 7 

For a clear printing solution, 1. e., one not con 
taining pigments or other coloring matter, 60~ 
parts of dimethylol urea 50% solids may be dis?‘ 
solved in 150 parts of dimethylol urea 40% solids 
to which is added 100 parts of 6% gum tragacanth 
solution and then 25 parts of olein oil, with 5 lbs. 
of ammonium thiocyanate previously dissolved 
in 10 lbs. of water, added as a catalyst, just prior 
‘to the printing. 

As additional examples of clear printing solu 
.tions, attention is directed to the following: _ 

Example II . 

- Parts 

_ Dextrinated tapioca; starch ______________ _. .600 

.Formaldehyde (37%) __________________ _._ 300 
- Ammonium thiocyanate _________________ _- 40 

_. Olein oil (50%) ________ _-_ _______________ __ 50 

Water 150 
' ‘Example III 

Parts 
'Methylated hexamethylol melamine 80%---- 300 
A mixture of karaya and gum tragacanth___.. 400 
Olein oil (50%) ____________ -s ___________ __ 50 

Ammonium thiocyanate _________________ __ 25 

Water 200 

' Example IV 

I A ketone-aldehyde resin was prepared by re 
. acting t0gether450 parts of acetone, 150 parts 
formaldehyde (37%) and 10 parts of potassium . 
carbonate, the reaction product was obtained by 
vacuum distillation. A printing mixture was now 
prepared by mixing together the following in 
gredients: 

' . ' ' ' Parts 

'.'The product obtained ___________________ __ 100 
6% gum tragacanth solution _____________ _-_ 100 
Polyethylene glycol_-___'..___- ____________ _... 10 

Potassium carbonate ____________________ __ 15 

As to the amount of fatty oil in the sizing solu 
tion, this will .vary somewhat with the particular 
.composition of the printing solution. Enough oil 
is added to the sizing solution to obtain the de 
sired frictional characteristics. This can be read 

_ ily determined by trial in any given case. 
The catalyst employed may vary with the par 

ticular resin used. The catalyst should always 
be one which for the particular resin will give the 
proper pH during the curing of the resin. Since 
the resinous materials mentioned above cure both 
on the acid and the basic side a large variance in 

. pH on the cured fabric is desirable. For example, 
the acetone-formaldehyde resins cure satisfac 
torily at a pH of 10 while the melamine-formalde 
hyde resins cure satisfactorily at a pH of 4. 
Thus far, the invention has been described in. 

connection with a clear printing solution-one 
¢ notcontaining pigments or other coloring matter. 
The pattern, whether on white or dyed cloth, is 
glazed. ~ 

Where the pattern itself is to be colored and 
glazed, I make use of the type of dyestu? formed 

' on the fabric by there coupling a diazo compound 
with a base. This class of dyestuil is usually di 
vided into the diazo-developed type (D. D.) and 

a the naphthol type, the latter being the more im 
portant, since the colors obtained by this method 
usually have superior durability to light and 

. washing. 

Essentially as far as printing is concerned, the 
process consists in applying to the fabric, usually 

by impregnation. anlalkaline solution of a base 
followed by printing with a diazotized salt. _ 
Under these conditions a coupling reaction be 

' tween the base and the salt occurs, forming-a 
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permanent coloration on the ?bers. \ When using the above method in obtaining a 

colored. durable printed chintz effect on fabrics, 
Ifirst impregnate the fabric uniformly with say. 
for example, a Naphthol AS base solution, and 
then dry in the conventional manner. I-then 
‘print the fabric with a suitable diazotized salt, \1 
such as for example, Fast Red Salt RL, the print 
being of the desired pattern and containing ,in 
addition to the salt other desired ingredients nec 
essary in printing and in obtaining the durable 
glazed effect. These ingredients as previously 
described, consist of thickening agents, resinous 
materials, or materialsformlng resinous prod 
ucts, catalysts, ifdesired, and lubricants. The 
fabric is now dried to dampness as hereinbefore 
described and this is followed by a glazing oper 
ation ‘which brings out the finish and causes .set 
ting of the resin. ‘As described, the glazing may 
be followed by additional curing in- the ovento 
further set the resinous material. 
After curing, the fabric is washed thoroughly 

in hot water to remove all uncoupled naphthol: 
base and also the soluble ingredients of the print-; 
ing size- The resulting fabric has a sharp, dis 
tinct, brightly colored glazed pattern impose - 
upon a dull background. 4 - 

Since the diazotized salt is present in the print 
ing mixture, the naphthol color is only produced 
within the confines of the pattern. a " 1' 
In printing and glazing with other colored 

printing solutions, mark-off from the glazer be 
comes a serious problem. These mark-oils are 
caused by the deposition'of the colored printing 
size upon the upper hot steel bowl and there 
deposition of this colored size upon the fabric. 
Where this deposition occurs a more or less heavy 
imprint of the colored pattern will show. , 
With the process above described this trouble 

maybe decidedly reduced or ‘entirely‘eliminatéd, 
' since the diazotized salt in the printing size'on 
the dried fabric, when deposited upon" the hot 
steel bowl (300-400“ F.), is quickly ldecompos'ed 
and when redeposited upon the above is incapable 
of combining with the naphthol base" to form' the . 
naphthol color. Thus smearing is avoided. A 

It is evident that since the coupling takes place 
‘between the alkaline base ‘and the acid saltfthe 
pH of the fabric may be varied, depending upon 
which is present in excess. This makes pos 
sible the use of both the acid andib'asic setting ' 
resinous materials previously described. ‘In gen 

" eral,'however, an acid condition favors the forma 
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tion of the naphthol colors and acid setting resins ' 
are therefore generally used., Itis to be under 
stood that if the proper pH for the curing of the 
resin is not obtained from the naphthol base and 
salt, catalyst is added to obtain the proper pH 
during curing. . 

It is evident that the pH obtained is dependent 
also upon the quantity of printing size deposited 
upon the fabric and this should be taken into 
account in preparing the printing formula; ' 
The presizing with a thickener and a softener 

to obtain a fabric of uniform friction character 
istics as previously explained, may be combined 
with the application of the naphthol base as will 
be further shown.‘ - . 

It is, of course, to be understood that where 
the coverage of the printed portions is large, sa'y, 
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for example, 80%, it is unnecessary to employ the 
presizing heretofore described since substantially 
uniform friction characteristics over the entire 
fabric are obtained. , . 

The printed pattern may be applied to undyed 
fabrics and thus obtain a brightly colored glazed 
pattern on a dull white ground or it may be ap 
plied to a previously dyed or printed fabric and 
thus obtain a brightly colored glazed pattern on a 
dull dyed ground. I ‘ 

It is also‘ possible to afterdye the fabric pro 
vided the dye procedure used does not detrimen 
tally a?ect the glazed printed pattern; in this 
way a brightly colored glazed pattern will again 
be imposed on a dull dyed ground. 

-‘ Since there are a'large number of naphthol 
bases available and since each produces a dif 
ferent shade when coupled with a saltya wide‘ 
variety of combinations is possible. The textile 
colorist, therefore, is a?‘orded a large‘ selection‘ 
of unusually bright colors on white or dyed 
ground. ’ ‘ ' 

The salts available are very numerous and well‘ 
known in the arts. I am giving below as exam 
ples a list of salts and in parentheses, to the best 
of my knowledge, the bases from which the salts 
are obtained by diazotization; ' 

Fast Orange Salt GR (Ortho mare aniline) 
Fast Red Salt GG (Para nitro aniline) 
Fast Red Salt RL (4znitro ortho toluidine) 
Fast Red Salt 3GL (4zchlor ortho nitro toluidine) ‘ 
Fast Red Salt AL (Amino anthraquinone) g ' 
Fast Red Salt BN (4:nitro ortho anisidine) 
Fast Bordeaux Salt GPN (2 :nitro para anisidine) 
Fast Blue Salt BB (4zbenzoyl amino 2:5 diethoxy 

aniline) 
Variamine Blue sau: BD (i4:amino 4' methoxy di 
phenyl amine) . 

Fast Black LB (2zethoxybenzene azo alpha naph 
thyl amine) 

The diazotized salts mentioned above are usu 
ally referred to as active stabilized salts since they 
immediately form the active diazo compound 
when dissolved in water. As shown in Example 
IV it is possible to prepare these diazotized salts 
from the proper base by diazotization and add the. 
freshly diazotized salt to the printing solution in 
stead of using the active stabilized salt already 
prepared. 
The naphthol bases are also numerous and well 

known in the arts. I mention, for example, the 
following, giving in parentheses their chemical 
constitution, to the best of my knowledge: 

Naphthol AS (Anilide of beta oxy naphthoic. 
acid) 

Naphthol AS-RL (Para anisidide of beta oxy 
naphthoic acid) 

Naphthol AS-OL (Ortho anisidine of beta oxy 
naphthoic acid) 

Naphthol AS-SW (Beta naphthalide of beta oxy 
naphthoic acid) 

Naphthol AS-ITR‘ (2:4 dimethoxy-S-chlor ani 
lide of beta oxy naphthoic acid) 

Naphthol AS-G (Diaceto acetyl ortho toluidine) 

More than one type of mechanical treatment 
may also be used on the same fabric, for exam 

‘ ple, after printingand drying the fabric may be 
glazed twice and embossed once and novel e?ects 
obtained. > - 

Mechanical treatment such as calendering may 
i be applied to the fabric before printing and also 
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‘ Water ___ 

to the finished glazed fabric, but such auxiliary 
treatments form no part of this invention. 

, The process may be used in conjunction with 
other processes, such as sizing, mildewproo?ng, 
waterproo?ng, coating and so forth, provided 
such processes do not detrimentally alter the ef 
fect obtained. '' 

Example I I 

A cotton fabric previously desized, scoured and 
bleached was impregnated with the following 
solution : 

Parts 

50.0 
Naphthol AS-OL (Ortho anisidine of beta 

o'xy naphthoic acid) _________________ .._ 
Sodium hydroxide sol. (75° Tw.) _.._ _____ __ 50.0 
Olein Oil (50%) ___________________ __"___ 50.0 
Ammonium Alginate __________________ ___ 100.0 
Water to make 400 gallons 

The cloth was then dried by passing directly 
from the impregnating 'mangle into an air?ow 
dryer-tenter frame drying unit. The cloth should 
be dried quickly and uniformly to prevent uneven 
deposit of the naphthol base and also decomposi-, 
tion of the sodium naphtholate which would give 
rise to uneven and weak colors when printing. 

Since the substantivity of the naphthol base is 
greatest in the cold and diminishes as the tem 
perature increases, the sizing is desirably applied 
with a small padding box frequently replenished, 
the padding liquor being kept uniformly hot at‘_ 
substantially 180° F. 
The impregnated dried cloth was then printed 

with the following composition of printing paste: 

Parts 
Dimethylol urea 50% solids __________ __ 155.0 
Dimethylol urea 40% solids ___________ ._ 50.0 
Methylated hexamethylol melamine resin 

. 80% 

A mixture of karaya and gum traga 
canth 

Olein oil (50%) _____________________ __ 

40.0 

210.0 
20.0 

a Fast Red Salt AL (diazotized .amino an 
' thraquinone) ______________________ __ 

Fast Red Salt 3GL (diazotized chlor ortho _ 
nitro aniline) ______________________ _ 6.25 

" 130.0 

This paste was prepared by‘mlxing together the 
olein oil, dimethylol urea 50% solids, dimethylol 
urea 40% solids, methylated hexamethylol mela 
mine 80% and of a mixture of karaya and gum 
tragacanth. To this mixture. were added the 
Fast Red Salt AL and Fast Red Salt 3GL dis 
solved in water, with stirring. No catalyst was 
used since a satisfactory pH of 4.5 is obtained 
with this mixture when curing. ' 

After printing, the cloth was dried and then 
cooled until the printed portion contains approxi-; 
mately 15% moisture. It was then glazed three 
times in a hot friction glazer, (325° F.), as pre 
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viously described, and then cured 2 minutes at‘ 
300° F. A final'washing treatment was used to 
remove undesirable soluble materials. Since the 
background in this case was white a light bleach! 
ing treatment and wash was used to improve the 
white. 
The resulting fabric had a beautiful red, clear 

sharp, glazed pattern on a white background, the 
glaze being durable to soaping and drycleaning 
treatments. 

Example II 

A cotton fabric previously desized, scoured, 
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bleached and dyed was impregnated, as previously 
described, with the following size: 

' , Lbs. 

Naphthol AS _ ' 50 

Caustic soda (75° Tw.) ________-__..________ 50 
Yellow dextrin ________________ _'_ _______ .. 800 

Polyethylene glycol ____________ a. _______ __ 40 

Made up to 500 gals. with water 

The fabric was then dried, as previously de 
scribed and then printed with the following paste: 

Parts 
Polyvinyl alcohol _____________________ __ 90.0 

Formaldehyde (37%) _________ --_ ______ __ 200.0 

Olein oil (50%) ___________________ __..__ 50.0 
Variamine Blue Salt BD ___________ __a_.__' 30.0 
Ammonium thiocyanate ______________ .., 25.0 
Water . + 690.0 

The paste was prepared by ?rst dispersing the 
polyvinyl alcohol in water and then adding the 
formaldehyde. 
rately in water and with the olein and was added 
to the polyvinyl-alcohol-formaldehyde mixture. 
The ammonium thiocyanate catalyst was added 
with the remaining water just prior to printing. 

After printing the fabric was dried and cooled 
so that approximately 15% moisture remains in 
the printed portion. It was then glazed in a hot 
friction glazer (350° F.) three times and then 
cured 3 minutes at 320° F. The cloth was finally 
washed and dried. 
This example, in which the polyvinyl alcohol 

and formaldehyde produces the hard durable part 
of the print, does not use any auxiliary printing 
gums since the polyvinyl alcohol itself serves as 
the thickening agent. 
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The color was dissolved sepa- _ 
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The finished fabric had a an... sharp, brightly ' 
colored pattern on a dyed dull ground, the printed 
part showing good durability to soapingvand dry. 
cleaning treatments. 

Example III 

40 

A fabric was sized and dried as previously de 
scribed, using the following size: - 

Lbs. 
Naphthol AS-RL ______________________ __ 50.0 

Caustic soda (‘75° Tw.) _________________ _- 50.0 
Olein oil 50.0 
Ammonium alginate ___________________ __ 100.0 

Made up to 400 gallons with water 

The cloth was then printed and carefully 
dried. as previously described, using the following 
printing size: 

Parts 
Methylated hexamethylol melamine 80% __ 250 
A mixture of karaya and gum tragacanth--- 425 
Olein oil (50%) ________________________ __ 40 
Ammonium thiocyanate ________________ ..- 25. 
Fast scarlet salt 2G . 

(diazotized 2:5 dichloro aniline) ______ -.. 40 
Water 220 

. The fabric was then glazed three times at 350° 
F. and then cured 2 minutes at 300° F. 
The washed and dried fabric had a sharp, 

brightly colored, glazed, yellow print imposed upon 
a dull white ground. 

Example IV 

A cotton fabric previously desized, secured, and 
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bleached was impregnated. as previously de 
scribed, with the following size: 
Naphthol As ________________ ..-pounds..- 50.0 
Caustic soda, (75° Tw.) __________ __do__..s 50.0 
Olein oil do 50.0 
Yellow dextrln _________________ __do__-._ 300.0 
Water to make ________________ _'_gallons-_ 500 

The cloth was then dried, as previously de 
scribed,,and then printed with a, printing paste 
which contained a Fast Color base, previously 
diazotized. The composition of the diazotized 
base was as follows: 

14 oz. Fast Red GL base _....___....__pounds__ 16 
Hydrochloric acid _______________ _-quarts__ 21 
7 oz. of nitrite of soda ___________ __pounds_.. 8 
Acetate of soda ___________________ __do__.._ 17 
Water to make __________________ __gallons__ 50 

In the above procedure the Fast Red GL base 
was ?rst pasted with some hot water and the hy 
drochloric acid. This mixture was cooled down 
‘and the sodium nitrite, dissolved in cold water, 
was then added with stirring. The whole mixture 
was kept cool by the addition of ice and allowed to 
react in this way for approximately 1/2 hour. 
Finally su?lcient sodium acetate (approximately ' 
17 lbs.), dissolved in some water, was added to 
neutralize the excess mineral acid. This was 
usually determined by checking with Congo red 
paper until it did not turn blue. The rest of the 
water added to bring up to volume, completes this 
procedure. - 

The formulation of the printing paste was as 
follows: 

- Lbs. 

Methylated hexamethylol melamine 80% __ 16.0 
A mixture of karaya and gum tragacanth __ 24.3 
Sulphonated castor oil 50% solution ____ __ 3.2 
Diazotized Fast Red GL base ____________ __ 15.0 
Ammonium thiocyanate 50% solution _____ 2.0 
Water 4.5 

. 65 

After printing, the fabric was dried, as pre 
viously described, and ‘then glazed three times at 
340° F. The fabric was then cured 2 minutes at 
320° F. and ?nally washed. . 
The desired results were obtained. 

Example V 

The following is an example using diazo and de 
veloped colors (D. D.) . Cotton fabrics were dyed 
on the jig with 2% Diazo Sky Blue BA New and 
then diazotized in the usual manner, using sodium 
nitrite, sulphuric acid and ice. After rinsing the 
fabric was carefully dried at low temperature. 
The fabric was then printed with the following 

solution: 
Parts 

Beta naphthol ________________________ __ 10 
Caustic soda (100° Tw.) ________________ __ 10 
Acetone formaldehyde resin solution (60°)- 350 
Sulphonated olein oil ____________ _________ 20 
A mixture of karaya and gum tragacanth__ 300 
Water 310 

1000 

under which condition coupling takes place. The 
fabric was then dried until 15% moisture was 

. left in the printed part and then glazed three 

75 

runs through a hot glazer. followed by curing 
at 340° F. for 1 minute. 
After washing and drying a dark blue glazed 
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pattern was superimposed upon a dull light blue 
% background 

I claim: - 
1. The process of imparting durable lustrous 

dyed pattern e?ects to fabricswhich comprises 
subjecting the fabric all over to an aqueous solu 
tion of an organic base capable of combining 
with a diazo compound to form a dye, printing 
on the fabric the desired pattern with an aqueous 
printing solution comprising thermo-setting resin 
insoluble in water when polymerized, a diazo com 
pound combining with said base to form the 
dye, a printing gum and a textile lubricant, dry 
ing the printed fabric to dampness, passing the 
dried fabric through a friction calender and heat 
ing the fabric to polymerize the resin to the water 

1 insoluble state. 
2. The process 'of claim 1 in which the poly 

‘ merization of the resin to the water insoluble 
‘ state is completed during the friction calender 
‘ ing.‘ ‘ 

3.- The process of claim 1 in which the poly 
merization of the resin to the water insoluble 
state is completed by oven curing following the 
friction calendering. 

4. The process of claim 1 in which, when the 
coverage of the pattern is less than substantially 
80%, the fabric is initially presizecl with 
a textile sizing solution compatible with the 
printing paste and containing a printing gum 
and a textile lubricant in proportions which give 
substantially the same frictional characteristics 
as those of the printing solution. I 

5. The process of claim 1 in which, when the 
‘ coverage of the pattern is less than substantially 
, 80%, the fabric is initially presized with a tex 

tile sizing solution compatible with the printing 
1 paste ‘and containing a printing gum and a 
‘ textile lubricant in proportions 
1 substantially the same frictional characteristics 
‘ as those of the printing solution, the said base 

which give 

being incorporated as a part of said presizing 
1 solution. 

6. The process of claim 1 in which, when the 
coverage of the pattern is less than substantially 

I 80%, the fabric is initially presized with a sizing 

5 

10 

35 

40 

12 
solution compatible with the printing solution 
and containing a printing gum and a textile lubri 
cant in proportions which give the same frictional 
characteristics as those of the printing solution, 
the same base being incorporated as a part of 
said presizing solution and the sizing solution 
containing water and a printing gum from sub 
stantially 3% to 13% and a ‘textile lubricant 
from substantially 1% to substantially 2%. both 
by weight of the ‘sizing solution. ' 

7. The process of claim 1 in which the resin is 
acid setting. 

8. The process of imparting durable lustrous 
pattern effects to fabric which comprises‘ sub 
Jecting the fabric to an aqueous sizing lutlon, 
drying .the fabric, printing on the fab c the 
desired pattern with an aqueous printing solu 
tion containing a water-soluble thermosetting 
resin, a printing gum and a textile lubricant, 
drying the fabric to dampness and friction cal 
endering and heating the fabric to polymer- - 
ize the resin to the water-insoluble state, the 'pro-' 
cess being characterized in that the aqueous siz 
ing solution contains, by weight in relation to the 
total solution, from about 3% to about 13% ‘or a 
printing‘ gum compatible with the printing paste 
and from about ‘1% to about-2% of a textile 
lubricant, the proportion used being such as to 
impart substantially the same frictional charac 
teristics to the unprinted areas as to the printed 
areas of the fabric. 

WILLIAM P. HALL. . 
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