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It is known to apply aminoplast-types of resin-forming 
condensates to cotton fabrics and to cure the condensates 
on the fabrics to impart wash-resistant, wrinkle-resistant 
finishes thereon, and then to make garments, drapes, 
curtains, and other decorative articles therefrom. Many 
manufacturers of garments and other articles are still 
Teluctant to use such treated fabrics because of the dif 
ficulties encountered in making garments therefrom. 
Among such difficulties are needle-cutting, by which is 
meant the tendency of a needle to split the fabric along 
Sewn Seams. Another is the resistance to pressing. For 
example, it is extremely difficult to introduce a sharp 
crease into men's trousers made from certain of such 
crease-resistant fabrics. 

it is an object of the present invention to provide a 
process for producing garments, curtains, drapes, or other 
manufactured articles of cotton-containing fabrics in 
which the difficulties just mentioned are avoided. An 
other object is to provide a process that is adapted to be 
employed either in a garment-manufacturing plant or in 
the home to make garments and other textile articles 
which are wrinkle-resistant and crease-proofed. Other 
objects and advantages of the invention will be apparent 
Or expressly mentioned in the description following. 

In its broadest aspect, the process of the present in 
vention involves the application of a resin-forming amino 
plast condells-ite in conjunction with a catalyst to a cot 
ton fabric at any time before or after the making of 
garments or textile articles, such as drapes, curtains or 
the like, drying the condensate upon the fabric without 
appreciably curing it and then, after making the gar 
neit or other textile article, curing the condensate there 
on by a simple pressing or ironing. 

it has been discovered that when certain catalysts are 
employed, the aminoplast condensates may be cured to 
form the wrinkle-resistant finish on the cotton fabrics 
Si:fficiently rapidly that such curing can be effected by 
a singie pressing or ironing operation, such as that ob 
tained by the use of a commercial mangle or by hand 
ironing, with an ordinary electric iron or with a steam 
type of electric iron. These catalysts are magnesium 
chloride, magnesium perchlorate, zinc nitrate, zinc per 
chlorate, and zinc fluoborate. From about 0.25% to 
about 2%, on the total weight of the treating solution, or 
any one of these metal salts or of a mixture thereof may 
be employed as the catalyst for the aminoplast conden 
sates described hereinafter. Other catalysts that may be 
employed, but which have the disadvantage either that 
extreme care may be needed to employ a predetermined 
concentration to effect the crease-proofing without damage 
to the fabric or that longer times of ironing or repeated 
ironings are generally required, include ammonium chlo 
Tide, ammonium diacid phosphate, citric acid, tartaric 
acid, and hydrochloric or other acid salts of a hy 
droxyaliphatic amine including monoethanolamine, di 
ethanolamine, 2-methyl-2-amino-1-propanol, 2-methyl-2- 
amino - 1,3 - propandiol, tris(hydroxymethyl)aminometh 
ane, 2-phenyl-2-amino-1-propanol, 2-methyl-2-amino-1- 
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pentanol, 2-aminobutanol, triethanolamine, 2-amino-2- 
ethyl-1-butanol. Mixtures of catalysts, such as mixtures 
of the metal salts mentioned above, with the amine hy 
drochlorides may be used and they are as effective prac 
tically as the use of the metal salts alone provided the 
amount of metal salt is in the range of 0.25% to about 
2% of the total treating solution. 

Unless otherwise stated herein, the term “cotton fabric" 
is intended to include not only fabrics composed entirely 
of cotton fibers but also those that contain at least 40% 
by weight of cotton in conjunction with other fibers or 
continuous filaments. Thus, the fabric may be formed 
of a blend of cotton with one or more of any of the fol 
lowing fibers or filaments: viscose rayon, cuprammonium 
cellulose rayon, cellulose acetate, polyethylene tereph 
thalate, nylon, wool, silk, linen, polymers of at least 
80% acrylonitrile, such as those available commercially 
under the tradenames Orlon and Acrilan, polyethylene, 
and so on. The fabric construction may be of a wide 
variety, loosely-woven fabrics with large loosely-twisted 
yarns in symmetrical weaves yielding the best results. 
Others include Oxford cloth, percales, such as 80 by 80 
denims, twills, and so on. 
The aminoplast condensates which are rapidly cured 

by the above catalysts are the resin-forming condensates 
of formaldehyde or equivalent materials, such as para 
formaldehyde, with urea, N,N'-ethyleneurea, N,N'-tri 
methyleneurea, aminotriazines, such as melamine and 
substituted melamines, and tetrahydro-s-triazones of 
Formula : 

O 

Hoch-Ny Y-CHOH 
H. bh, 

N / 

where R is selected from the group consisting of 2-hy 
droxyethyl, 2-methyl-2-hydroxyethyl, and alkyl groups 
having 1 to 4 carbon atoms. 

Besides utilizing the water-soluble methylol derivatives 
of the above-nitrogen-containing compounds, there may 
be used the water-soluble ethers thereof with methyl al 
cohol, ethyl alcohol, and so on. 
The concentration of the aminoplast resin-forming con 

densate in the treating bath may be within the range of 1. 
to 10% by weight, depending upon the particular fabric 
construction and the extent of crease-resistance desired. 

While the aminoplast condensate and the metal salt 
are essential components of the aqueous treating bath, the 
treating composition may include other materials to im 
prove other characteristics such as to modify the hand. 
Among these other components, there may be thermo 
plastic acrylic polymers either of water-soluble character 
or in the form of an aqueous dispersion, such as is ob 
tained by emulsion polymerization. This type of ma 
terial enhances the crease-resistance obtained by the use 
of the aminoplast condensate. 

Examples of the thermoplastic polymer include the 
water-insoluble emulsion copolymers of about 0.5 to 8% 
by weight of arcylic acid, methacrylic acid, and itaconic 
acid with one or more esters of acrylic acid or methacrylic 
acid with monohydric alcohols having from 1 to 12 car 
bon atoms, such as ethanol, methanol, butanol, and so on. 
There may be used up to 20% concentration of this ma 
terial in the treating bath. 
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Another optional material that may be included for 
the purpose of building the hand and imparting a crisp 
hand includes a water-soluble polymeric material, such 
as polyvinyl alcohol, partially saponified polyvinyl acetate, 
water-soluble or alkali-soluble water-insoluble hydroxy 
ethyl cellulose, starch, ethylene oxide modified starches, 
carboxymethyl cellulose and so on. The amount of this 
material may be up to 10% concentration in the solution. 

Another material that may be included is a lubricant. 
This may be of the silicone-type, higher fatty acid ester 
or amide types, such as stearamide, stearic acid, stearin, 
methyl stearate, or salts of the fatty acids, such as sodium 
oleate, sodium stearate, emulsified waxes, or mineral oils 
and quaternary ammonium compounds. Examples of the 
quaternary ammonium compounds which are suitable are 
those having a long chain hydrocarbon group, such as 
stearyl pyridinium chloride, octadecyl oxymethyl 
pyridinium chloride, and the various quarternary am 
monium salts described in U.S. Patent 2,351,581. The 
lubricants also tend to impart water-repellency to the 
garments or other articles in many instances. Up to 
5% of the lubricant may be contained in the treating 
bath. 
Another material that may be included in the bath is a 

penetrant or wetting agent, preferably of non-ionic type. 
Examples include alkylphenoxypolyethoxyethanols hav 
ing alkyl groups of about seven to eighteen carbon atoms 
and 6 to 60 or more oxyethylene units, such as heptyl 
phenoxypolyethoxyethanols, octylphenoxypolyethoxyeth 
anols, methyloctylphenoxypolyethoxyethanols, nonyl 
phenoxypolyethoxyethanols, dodecylphenoxypolyethoxy 
ethanols, and the like; polyethoxyethanol derivatives of 
methylene linked alkyl phenols; sulfur-containing agents 
such as those made by condensing 6 to 60 or more moles 
of ethylene oxide with nonyl, dodecyl, tetradecyl, 
t-dodecyl, and the like mercaptains or with alkylthio 
phenols having alkyl groups of six to fifteen carbon 
atoms; ethylene oxide derivatives of long-chained car 
boxylic acids, such as lauric, myristic, palmitic, oleic, 
and the like or mixtures of acids such as found in tall 
oil containing 6 to 60 oxyethylene units per molecule; 
analogous ethylene oxide condensates of long-chained 
alcohols, such as octyl, decyl, lauryl, or cetyl alcohols, 
ethylene oxide, derivatives of etherified or esterified 
polyhydroxy compounds having a hydrophobic hydro 
carbon chain, such as sorbitan monostearate containing 
6 to 60 oxyethylene units, etc.; block copolymers of 
ethylene oxide and propylene oxide comprising a hydro 
phobic propylene oxide section combined with one or 
more hydrophilic ethylene oxide sections. 

Various ways may be employed for treating the fabrics 
or garments with the solution or composition containing 
the catalyst and aminoplast condensate with or without 
the additional ingredients mentioned above. In one em 
bodiment, the garment may be made out of the cotton 
fabric which may be a dyed fabric or if not the garment 
may be dyed and thereafter the garment may be treated 
with the composition either by spraying it upon the gar 
ment or preferably by dipping or immersing the garment 
in the bath. The immersion may be accompanied by 
agitation or may be repeated several times or, if desired, 
the garment may be squeezed while within the batch 
or between immersions in the bath or both. These varia 
tions in the treatment serve to enhance the impregna 
tion and penetration to insure thorough and uniform dis 
tribution of the treating composition throughout the gar 
ment or other article. Thereafter the garment may be 
dried under conditions which do not appreciably cure 
the condensate. Generally, the drying is effected at a 
temperature of 200 F. or less, preferably at room tem 
perature, and the temperature selected for a given case 
may depend upon the particular condensate and the 
particular catalyst employed. Centrifuging may be used 
to effect preliminary removal of excess liquid and any 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

4. 
ovens, through which heated air is passed, radiators and 
the like, provided the temperature is controlled to avoid 
premature curing. After drying, the garment or other 
article is pressed at a temperature from about 212 F. 
or any temperature thereabove short of a temperature at 
which scorching or other deterioration of the fiber is 
produced. Preferably, the temperature of ironing or 
pressing is about 275 F. to 300 F. During the ironing, 
care is taken to introduce whatever creasing or pleating 
is desired and care is taken to avoid the introduction of 
creases where they are not desired. The ironing may be 
effected while the fabric. is damp or dry, Generally, 
greater ease of ironing is obtained with a slightly damp 
condition. A second dry ironing should preferably fol 
low a damp ironing. When ironing by hand at the 
normal speed, the contact of the iron is generally ade 
quate because of the rapid cure obtained when the metal 
salt catalysts mentioned above are used. 

Instead of applying the treating composition to the 
garment, it may be applied to a fabric in the flat condi 
tion before it has been cut and converted into a garment 
or other textile article. Thus, the fabric may be custom 
treated by a textile finisher with the treating composi 
tion and dried without effecting cure thereof on the 
fabric. The finisher may sell the fabric to the garment 
manufacturer, who makes the garment in the normal 
fashion, and after completing it effects cure simply by 
ironing or pressing in the manner discussed hereinabove. 
The manufacturer of the garment in this case may be 
the housewife and the same procedure may be employed 
in the making of curtains, drapes, and so on. The treat 
ment of the flat fabric in this manner should follow 
dyeing or other finishing treatment when such dyeing 
and finishing, as is usual, involves treatment in an 
aqueous system. The reason for this is to avoid the re 
moval of the condensate during any subsequent dyeing 
or finishing operation. The application of the con 
densate to the flat fabric is often more convenient since 
conventional sizing apparatus and roll-squeegeeing ap 
paratus may be used to effect the saturation and penetra 
tion of the fabric with the treating material. 

In general, the treatment is effected on the entire 
area of the garment or other article but, if desired, the 
treating composition may be applied to local areas to 
obtain local effects. 
The advantages of the present invention are numerous. 

The risk of needle-cutting during the making of gar 
ments is avoided. Likewise, there is no resistance to the 
pressing or ironing as would be the case when an 
already crease-proofed fabric or garment is ironed. With 
the garments or other articles made in accordance with 
the present invention, there is no curing or crease-proof 
ing until the ironing step. This results in the introduction 
of better pleats or creases where they are desired and 
enables the custom pleating of garments either by the 
manufacturer of the garment or by the home tailor. The 
fabrics produced by the present invention require either 
no pressing or less frequent pressing on each wearing or 
washing. 
The process of the present invention is useful for the 

production of women's blouses, skirts, and dresses, men's 
sport shirts, slacks, sport jackets, and also drapes, cur 
tains and like articles. In connection with the manu 
facture of trousers, such as slacks, which are cut to 
length and then cuffed, it is possible by the process of 
the present invention to supply the slacks or other 
trousers to the retail store with a temporary crease pro 
duced by pressing during drying at a temperature at 
which relatively little curing or no curing occurs. Upon 
measurement of the length of the trousers and forming 
of the cuffs, the final creasing may be introduced by a 
simple ironing operation at a temperature of 212 F. or 
higher. 
The following examples, in which parts and per 

suitable drying means may be employed, such as drying 75 centages are by weight, are illustrative of the invention: 
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Example I 
A formulation of the following composition is prepared: 

G. 
Dinnethylol-N,N'-ethyleneurea (50% in water)---- 600 
Emulsion polymer of ethyl acrylate (50% in w.ter)-- 120 
Poly(methoxysiloxane) (25% in water)------------ 80 
Methylene bis-diamylphenoxypolyethoxyethanol con 

taining about 9 oxymethylenc units------------ 0.4 
Zinc nitrate (35% in Water)-------------------- 50 
Poly(vinyl alcohol) (10% in water)--------------- 200 
Water to make 4 iiicrs. 

The following garracints are immersed into the above 
formulation: 

(1) 8.5-oz. cotton twili trousers 
(2) 10-oz. cotton-denim sport trousers 
(3) 136 x 60 cotto; broadcloth shirt 
(4) 80 x 80 cotton printcloth skirt 
After removal of excess liquid by centrifuging, the gar 
ments while still damp are ironed with a household steam 
iron. This is followed by a pressing without steam during 
which the iron is set between the normal positions for 
wool and rayon respectively (about 375 F.). Care is 
taken during ironing to avoid the pressing into the gar 
ment of undesired creases or wrinkles. The ironing of 
the trous.crs is c{fected in sich a way as to introduce the 
desired creases in both back and front of the legs thereof. 
In the skirt, short pleats are introduced adjacent the belt 
line by the ironing. 
The garments thus prepared are washed in an auto 

matic washing machine with a coni mercially available 
household laundry detergent. After draining, the gar 
ments are hing up to dry in as wrinkle-free condition as 
feasible. Aftcr (irying. the print cloth skirt is substan 
tially completely wrinkle-frec; the sport denim trousers 
and broadcloth shirt had a few minor wrinkles but 
were suitable to be worn without further ironing; and 
the cotton twills showed somewhat less perfection but 
needed only a light ironing in a few areas to restore them 
to good condition for further wearings. In all cases, the 
pleats and creases previously pressed in remain sharp 
in outline. On wearing the above-described treated gar 
ments, they remain relatively free of wrinkling under the 
same conditions that untreated garments would become 
particularly wrinkled and baggy. 

Example 2 
A dark printed 80 by 80 cotton skirt is treated as de 

scribed in Example 1 except that the dimethylol-N,N'- 
ethyleneurea is replaced by 560 grams of an 80% solu 
tion in water of dimethoxymethyl methylol melamine. 
The appearance after laundering and drying is good and 
the wrinkle-resistance on wearing is as good as that 
obtained for the corresponding type of garment treated 
in Example 1. 

Example 3 
A shirt and skirt similar to those used in Example 1 

are treated in an aqueous solution containing 800 grams 
of dimethoxymethylurea and 35 grams of zinc perchlo 
rate in 10 liters of water. After removing excess by 
centrifuging, the garments are subjected to ironing as in 
Example 1. The fabrics show good wrinkle-resistance 
during wearing and require no ironing after washing. 

Example 4 
A pair of denim sport trousers, a cotton shirt and a 

cotton print skirt are each immersed in a solution con 
taining 300 grams of dimethylol-N,N'-ethyleneurea and 
30 grams of zinc fluoroborate in 5 liters of water. After 
removing excess and ironing as in Example 1, the gar 
ments are washed and dried in as wrinkle-free a con 
dition as possible. At the completion of drying, they 
exhibit substantially complete freedom from wrinkles so 
that they may be worn without an ironing or pressing 
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operation. As in the other garments treated by the pro 
cedures of the other cxamples abovc, thc garments ob 
taincd herein undergo far less wrinkling and retain their 
shape and any desired pleats or creases far longer during 
normal wear than untrcated garments. 

Example 5 
The same four types of garments as are described in 

Example i are treated in a formulation having the same 
composition as that described in Example 1 except that 
the zinc nitrate is replaced with 50 grams of a solution 
of magnesium chloride in water having a concentration 
of 45%. Similar results are obtained. As in Example 1, 
the garments in which pleats and creascs are introduced 
during the initial ironing retain their shape during wear 
ing and need little or no ironing after washing. 

It is to be understood that changes and variations may 
be made without departing from the spirit and scope of 
the invention as defincd in the appended claims. 

I claim: 
1. A method for producing a wrinkle-resistant textile 

article formed of a cotton fabric which comprises apply 
ing an aqueous dispersion containing about 1% to 10% 
by weight of an aminoplast resin-forming condensate and 
about 0.25% to about 2% by weight of a catalyst selected 
from the group consisting of magnesium chloride, mag 
nesium perchlorate, zinc nitrate, zinc perchlorate, and 
zinc fluoborate to the fabric to effect impregnation there 
of, drying the impregnated fabric at a temperature not 
over 200 F. such that appreciable curing of the con 
densate is avoided, forming the fabric into an article with 
a seam therein, said seam being formed at a time in the 
period extending from a time prior to the impregnation 
of the fabric to a time after the drying of the impreg 
nated fabric, and subsequently pressing the article con 
taining the searn at a temperature of at least 212 F. to 
effect curing of the condensate simultaneously with the 
pressing. 

2. A method as defined in claim 1 in which the amino 
plast condensate is a water-dispersible condensate of form 
aldehyde wtih a member selected from the group consist 
ing of urea, N,N'-cthyleneurea, N,N-trimethyleneurea, 
aminotriazines and tetrahydro-s-triazones of the formula 

O 

ca 
N-CH-OH 
CH 

/ 
EO CH-N 

EIC 

h 
where R is selected from the group consisting of 2-hy 
droxyethyl, 2-methyl-2-hydroxyethyl, and alkyl groups 
having 1 to 4 carbon atoms. 

3. A method as defined in claim 1 in which portions 
of the fabric in the article are overlapped and the over 
apped portions are subjected to the pressing whereby at 
least one predetermined crease is introduced into the 
article by the pressing. 
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