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This invention relates to the preparation of 
Stiffened fabrics and also to wearing apparel or 
Other technical or commercial articles formed in 
whole or in part of such stiffened fabrics. 
An object of our invention is to prepare fai 

rics of any desired degree of increased stiffness 
and in a simple and expeditions manner. A fur 
ther object of our invention is to prepare wear 
ing apparel and other technical or industrial ar 
ticles consisting of or containing such stiffened 
fabric. Other objects of the invention will ap 
pear fron the following detailed description. 

In nating stiffened fabrics by causing celia, 
lose acetate or other derivative of celiulose nae 
terial to melt or coalesce at least partially by 
Operation involving the application of eat, and 
preSSure in the presence of non-thenopiastic 
fibres, We have found that the 'est iting layer 
or film of derivative of Cellulose decreases he 
opacity of the final product, due probably to the 
fact that such derivative of cellulose material 
"wets” or makes optical contact with the non 
thermoplastic flores. As a result of this, the rea 
sulting product does not often have the desired 
appearance. This for instance if White colts 
are to be formed by intergosing a layer of celuia 
lose acetate fabric between two layers of white 
cotton or linen fabrics and heat, and pressure 
applied in the presence of a liquid that causes 
stiffening, the resulting coiliars are not pure 
White but have a grayish cas, 
We 12We find that it is icy Ray E38 

overcolae and otiller a d72.itages achieved, if there 
is present, in the derivative of cellulose nateriai 
a, inely divided pigment-like an atterial. If such 
pigment is white or of light color, the composite 
fabric will retain the color or appearance of the 
outer layer's of Saoric whereas the color or age 
pearance thereof may be altered by the employ 
ment of colored pigments. . 
We prefer to have present volatile liquids that, 

are not active solveats for cellulose acetate at 
ordinary temperatures but which cause the Sane 
to stiffen at elevated temperatures during the 
application of heat and pressure. Since these 
liquids are not active solvents at Ordinary ten 
peratures, action on the cellulose acetate takes 
place only upon application of heat and pressure, 
and therefore by applying heat and pressure only 
locally, ornamental or other special effects may 
be produced. The use of such non-solvents is 
preferred, since the use of liquids that are active 
solvents at ordinary temperature is often dis 
advantageous since they act too quickly and pro 
duce defects in the finished article for various 

(CA, 54-2) 
reasons, while with the use of non-solvents, such 
defects are avoided. 
The products formed by this invention may b 

used for any purpose where 8, stiffened and/or 
relatively inp8xineable fabric is desired. An in 
portarat application of such products is wearing 
apparel which nay be formed in Wyhole or in part 
of fabrics made or prepared in accordance with 
this invention. Thus collars or cuffs ray be 
ioned extirely of the product of this invention. 
Alternatively shirts Inay be made wheel tie ato 
tached coilers, neckbands, cuffs, fronts or bosoras 
3re Eade of such products. E8.S or parts of 
kaats an 8y ikewise be forged ci such raterial, 
as aay also the inner or swest bands of hats, 
visors for C3S, Cliffs of garates, in her linings 
ifox Cravats, stiffening material usedi in the inner 
303rtions of gal'Eleats such as (Oats to Baal retain 
the silage thereof, etc. the fairies of this in 
vention. Emay be used for a veriety of other pur 
goses, and indeed ray be used for any indus 
trial or technical purpose where abric of in 
creased stiffness and/or is agazineability is re 
citized. 

In OE e for n of his invertion he assermoly of 
fabrics with aza intern ediate layer comprising 
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cell lose acetate and finely divided pigment-like 
material engloyed as starting raterial may first 
be cut, sewra or otherwise shaped. After the de 
sired clies, S. c. 2S Colai'S, Clifs or other Wyear. 
ing agai'el (Gr gas hereof are formed, they 
ray the be treatec With 3, g3, at is either 
a solves at for the ceilaiose acetate or causes the 
ceiligiose acetate to stiffen at elevated tengera 
tures and then subjected to heat, and pressure 
to iii.22s; the desired stiffness aid/or imperimea. 
bility. In tials manner the Sewing of stiff nate 
is, is avoidei, 
Exoducts of this invertion have any desired de 

gree of stiffness, which is arelatively permanent, 
so that, they may be subjected to repeated laun 
dering without Substantially losing their stiff 
neSS. In a tals inarie the Lise of starch or other 
extraneous stiffening materials during launder 
ing may be avoided. 

is invention may be carried out in a large 
Alumber of Ways, particularly as to the nature of 
the fabric or number of fabrics employed, pro 
vided that cellulose acetate in any form, such 
as powder, film or yarns or filaments, and the 
finely divided pigment are present in the fabric 
if a single fabric is aSed, or in or near at least 
one of the fabrics if a. plurality of fabrics are 
used. 

If the cellulose acetate is present in the form 

35 

40 

45 

50 

55 

  



O 

s 

20 

55 

80 

85 

5 

2 
of y, arns or flaments, there should be present in 
the product treated at least one layer of fabric, 
which either consists wholly of cellulose acetate 
yarn containing finely divided pigment, or which 
is a mixed fabric containing yarn of cellulose 
acetate containing finely divided pigment alter 
nating either in the warp or in the weft or both, 
in any desired degree of alternation, with yarns 
of other non-thermoplastic fibres such as cotton, 
regenerated cellulose, linen, wool or natural silk. 
This alternation may be for instance 1, 2, 3 or 
more cellulose acetate yarns with 1, 2, 3 or more 
yarns of cotton or other non-thermoplastic fibres. 
For convenience the warp may be made with such 
alternation of cellulose acetate yarn containing 
finely divided pigment and yarn of other fibres, 
while the weft may consist wholly of such cellu 
lose acetate yarn or wholly of yarn of other fibres. 
However the weft may consist of an alternation 
of such cellulose acetate yarns and non-thermo 
plastic yarns of other fibres, in which case, if the 
fabric is made in ordinary looms, the alternations 
will be preferably in two's or multiples of two's. 
If desired a fabric may be used in which either 
the warp or the weft consists wholly of cellulose 
acetate yarn containing finely divided pigment 
while the other component consists of non-ther 
moplastic yarn. 
Instead of employing a woven fabric, a knitted 

or netted fabric may be employed. Also a fabric 
containing mixed yarn containing both filaments 
of cellulose acetate containing finely divided pig 
ment and fibres of cotton or other non-thermo 
plastic material may be employed. 
Only a single layer of fabric consisting wholly 

of pigmented cellulose acetate yarn or a single 
layer of any of the fabrics above described con 
taining both pigmented cellulose acetate yarn 
or flaments and non-thermoplastic fibres may 
be treated by this invention, whereby relatively 
thin fabric having the desired degree of stiffness or impermeability throughout or only locally may 
be produced. Alternatively 2, 3, 4 or more of 
such fabrics may be treated with the volatile liq 
uid that causes stiffening at elevated tempera 
tures, and heat and pressure applied to the whole 
surface to form a composite fabric that is united 
throughout, or only in local areas by application 
of heat and pressure only at the desired local 
area.S. 
In another, and in some cases preferred method 

of carrying out the invention, one or more fabrics 
consisting wholly of non-thermoplastic yarns, 
such as cotton, linen, reconstituted cellulose, wool 
or silk, is assembled with One or more fabrics 
consisting wholly of pigmented cellulose acetate 
yarn or of a mixture of pigmented cellulose ace 
tate yarn and flaments and yarn of nonthermo 
plastic fibres, as above described, may be treated 
by this invention, whereby a composite fabric 
made up of a plurality of layers may be made. If 
a product is to be produced wherein all the lay 
ers thereof are united, it is of importance where 
two or more layers of fabric consisting wholly of 
non-thermoplastic material is used, that at least 
One layer of fabric consisting of or containing 
pigmented cellulose acetate yarn be interposed 
between such layers of fabric. 

Instead of employing the cellulose acetate in 
the form of yarns or filaments, it may be present 
in other forms. Thus it may be in the form of 
sheet-like material such as foil having a thick 
ness of 0.0005 to 0.003’ or more which may be 
prepared by casting or flowing a solution of cel 
lulose acetate containing finely divided pigment 
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in a volatile solvent, which solution may or may 
not contain plasticizers onto polished surfaces of 
bands, drums, film wheels, etc. and permitting 
the volatile solvent to evaporate. 

Alternately fabrics of any desired construction 
and made of yarns of cotton, reconstituted cellu 
lose, linen, natural silk, wool or other non-ther 
moplastic fibres may be impregnated with or 
coated with a solution of cellulose acetate con 
taining finely divided pigment with or without 
plasticizer in a volatile solvent. If this volatile 
solvent is permitted to evaporate substantially 
completely, the coated or impregnated fabric 
may be stored until it is used, in which case it is 
necessary that a suitable liquid be present dur 
ing the application of heat and pressure if a well 
stuck laminated product is desired. However if 
the volatile solvent of the coating or impregnated 
pigmented cellulose acetate solution is not per 
mitted to evaporate to too large an extent, no 
extraneous volatile liquid need be used. 
The layer of cellulose acetate that is interposed 

between the fabrics may be in the form of finely 
divided powder in intimate admixture with finely 
divided pigment, with which a plasticizer may or 
may not be in intimate admixture. This powder. 
may be blown or sprayed onto one or more layers 
of the frabics to be laminated and if desired gums 
or other appropriate binders may be employed to 
cause such powder to adhere to the fabrics. 

In still another form of this invention a fab 
ric made of or containing non-thermoplastic fi 
bres may be coated or impregnated with an in 
timate mixture of finely divided cellulose acetate 
and pigment with or without plasticizers, and 
binders or agglutinants such as gum tragacanth, 
gun arabic, and this fabric is then interposed be 
tween two or more layers of fabric which consist 
wholly of non-thermoplastic fibres, such as cot 
E. linen, regenerated cellulose, wool, or natural 
SK. 
As instances of the manner that the various 

fabrics may be assembled, the following are 
given. In the case of collars, cuffs, etc. where an 
exterior of cotton or linen is desired, a layer of 
fabric consisting wholly of or containing pig 
mented cellulose acetate yarn, as above described 
may be interposed between two layers of fabric 
consisting of cotton, linen or other non-thermo 
plastic fibres. An assembly that is also useful 
for such purposes comprises three layers of fabric 
consisting wholly of such non-thermoplastic 
yarns, with a layer of fabric consisting of or 
containing pigmented cellulose acetate yarn be 
tween each of such fabrics. 
Any Suitable pigment may be employed in prac 

ticing this invention. Examples of white inor 
ganic pigments are titanium dioxide, stannic ox 
ide, antimony oxide, barium sulfate, lead sulfate, 
aluminum oxide, barium borate, while examples 
of white pigments of organic nature are diacetyl 
benzidine, diacetyl toluidine, dibenzoyl benzidine 
and naphthyl urea. 
The following are examples of colored pigments 

that may be employed-For yellow, ochre, sienna, 
chrone yellow, tin bronze, etc. may be used. For 
red, Venetian red, red lead, vermillion, etc. may 
be employed. For blue, ultramarine, Prussian 
blue. Milori blue. etc.: for green, Guignet's green, 
verdigris, chrome green, etc.; for brown, raw 
umber, burnt umber or Vandyke brown; for black, 
lamp black, graphite, etc., may be used. To ob 
tain other colors, the pigments may be mixed in 
accordance with the colorist's art. . 
The amount of finely divided pigment employed 
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covering power. 

and a cold board or surface. 
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will vary with the particular requirements and 
the nature of the pigment employed and generally 
will be from 1 to 10% of the weight of the cellu 
lose acetate present. The pigment is preferably 
in very fine form, the particles having a diameter 
of less than 0.1 to 5 microns for increasing the 

This fine size may be obtained 
by grinding the pigment with Water, an oil, or a 
solution of cellulose acetate in a ball or pebble 
mill. The pigment may be incorporated in the 
cellulose acetate yarns, flaments, folls, etc. by 
admixture in the dopes or solutions from which 
they are formed. 
To obtain good adhesion, an appropriate liquid 

should be present during the application of heat 
and pressure to the assembly. Examples of such 
liquids are active solvents for the cellulose ace 
tate, such as acetone, ethylactate, formal glyc 
erol, etc. which may be diluted with water or 
other liquids to restrict their solvent power. 
Solutions of plasticizers in volatile liquids th9t 
may or may not be active solvents may also be 
used for this purpose. 
A preferred liquid to be used is a volatile liquid 

that acts on the cellulose acetate at elevated ten 
peratures so as to cause the same to stifex, but 
which is preferably not an active solvent at ora 
dinary temperatures. We prefer to use for this 
purpose ethyl alcohol (denatured or undera 
tured) or methyl alcohol containing water or in:K- 
tures of these, since they are relatively expera 
sive. Ethyl alcohol containing about 20% of 
water is particularly desirable as its vapors &R’e 
not toxic or disagreeable. Less advantageO2sly, 
more or less water may be added to the alcohol. 
Aqueous solutions of ethyl alcohol or of methy 
alcohol of 55 to 90%, particularly of about 
80%, concentration are very useful for this pur 
pose. Another example of a suitable liquid that 
may be used in an aqueous solution of the mono 
methyl ether of ethylene glycol containing say 
about 20% of water. These liquids are Raot active 
solvents for cellulose acetate at ordinary tex 
peratures. 
The liquid may be applied to the asserably 

of fabrics having an intern ediate layer co 
taining pigmented cellulose 3 cetate in any St 
able manner, such as by dipping, spreying. or 
brushing. A convenient manner of Wetting the 
assembly is by padding the same with the liquid. 
Jf an assembly of two or more fabrics is treated, 
both sides of the assembly should be Wetted with 
the liquid, as it is desirable that all of the layers 
of the fabric. present be wetted therewith when 
heat and pressure is applied. 
The so wetted fabric or assembly of fabrics is 

then subjected to heat and pressure. This 12y 
be done by any suitable device, for instance by 
hot ironing or by passing between pressure rolls, 
one or both of which are heated, or oetween & 
heated roller and a heated or cold pate or Sui 
face, or between a heated pressing iron or plate 

The heating device 
may be heated to the desired temperatures for 
instance 80 to 180' C. O' Exhore and the pressure 
applied may be any desired pressures, for instance 
from 10 to 600 pounds per square inch. 

If heated devices that have desired designs, 
Such as stripes, dots, rectangles or other ge 
ometric, floral or other designs, embOSSed there 
on are employed, novel effects are obtained, since 
only those portions that come in contact with 
the embossed portions of the heated device be 
come united, while the other portions retain the 
properties of the original fabrics. This local 

3 
application of heat and pressure may be done 
by manually operated means if desired. 

In order further to illustrate our invention, but 
without being limited thereto, the following ex 
ample is given. 

Eacample 

For making fabrics to be used for making a de 
sired article, there is employed an assembly of 
two layers of cotton or linen fabric with an 
interposed layer of fabric consisting wholly of 
acetone soluble cellulose acetate filaments con 
taining an amount of titanium dioxide of 2 to 5% 
of the weight of the cellulose acetate present. 
Instead of employing as the intermediate layer 
a fabric consisting wholly of pigmented cellulose 
acetate yar, there ray be employed a fabric 
containing both pigmented cellulose acetate yarn. 
and cotton yarn in any of the desired construct 
tions as has been described. 
The assembly is the Wetted on both sides With 

an aqueous solution of ethyl alcohol (denatured 
or not) of 80% concentration. Thereupon the 
assembly is pressed with a hot iron or calender 
to form a stiffened material in which the fabrics 
are united. Preferably the heating and pressing 
is done on both sides of the assembly. By con 
trolling the degree of heat and pressure and/or 
selection of the type of fabrics employed and the 
acourt of cellulose acetate present, the degree 
of stiffness may be controlled. Generally a semi 
st fabric is formed, which retains its stiffneSS 
after repeated laundering so that the use of 
starch or like material is not required. 

Ef collers or cuffs or bosons or other articles 
which are to be sewn onto shirts or other articles 
of apparei are to be formed, it is advantageous 
to cut the assembly of fabrics to the desired shape 
or form and sew it to the shirt, or other article 
prior to the application of the aqueous alcohol 
and the heat and pressure so that the asserably 
is stiffened and united by wetting with the aque 
outs alcohol and application of heat and pressure 
only after the shirt or other article is completed. 

The fabrics and articles obtained by this in 
vention may be made more or less stiff as de 
sired by controlling the amount of cellulose 
acetate present in the layer in the asserably of 
fabrics being treated; the nore cellulose acetate 
present, the stiffer the resultant products, the 
fabrics or other articles may be rendered softer 
by the incorporation of plasticizers, such as di 
ethyl phthalate, dimethyl phthalate, dibly 
tertrate, etc., in the aqueous alcohol Or onto or 
in the layer containing the cellulose acetate. 
While this invention has been described pair 

ticularly in connection with cellulose acetate, such 
cellulose acetate may be replaced in whole or 
in part by other derivatives of cellulose such as 
cellulose nitrate, or cellulose for nate, cellulose 
propionate, cellulose butyrate, or other organic 
esters of cellulose, or methyl cellulose, ethyl cel 

Rose and enzy cellulose or other cellose 
ethers, in which case suitable liquids having the 
required properties for aiding union under heat 
and pressure will the selected. 

It is to be understood that the foregoing de 
tailed description is given merely by way of illus 
tration and many variations may be made there 
in, without departing from the spirit of our in 
Weation. 

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

l. Stiffened fabrics and fabric articles, coin 
prising layers of textile fabric composed Substan 
tially of non-thernoplastic material united to 
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4. 
one another by means of an intermediate layer 
of textile fabric containing thermoplastic cellu 
lose derivative yarns which contain a finely di 
vided, pigment. 

2. Stiffened fabrics and fabric articles, com 
prising layers of textile fabric composed sub 
stantially of non-thermoplastic material united 
to one another by means of an intermediate layer 
of textile fabric containing cellulose acetate yarns 
which contain a finely divided white pigment. 

3. Stiffened fabrics and fabric articles, com 
prising layers of textile fabric composed substan 
tially of non-thermoplastic material united to 
one another by means of an intermediate layer of 
textile fabric containing cellulose acetate yarns 
which contain finely divided titanium dioxide. 

4. Stiffened fabrics and fabric articles, com 
prising layers of cotton fabric united to one an 
other by means of an intermediate layer of textile 
fabric containing cellulose acetate yarns which 
contain finely divided titanium dioxide. 

5. Process for the production of stiffened fab 
rics and fabric articles, which comprises uniting 
layers of textile fabric, composed substantially 
of non-thermoplastic material, to one another 
with the aid of heat and pressure by means of 
an intermediate layer of textile fabric containing 
thermoplastic cellulose derivative yarns which 
contain a finely divided pigment-like material. 

6. Process for the production of stiffened fab 
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rics and fabric articles, which comprises uniting 
layers of textile fabric, composed substantially 
of non-thermoplastic material, to one another 
with the aid of heat and pressure by means of 
an intermediate layer of textile fabric containing 5 
cellulose acetate yarns which containing a finely 
divided pigment-like material. 

7. Process for the production of stiffened fab 
rics and fabric articles, which comprises uniting 
layers of textile fabric, composed substantially of 10 
non-thermoplastic material, to one another with 
the aid of heat and pressure by means of an in 
termediate layer of fabric containing cellulose 
acetate yarns which contain a finely divided pig 
ment-like material, the uniting of the fabrics is 
being facilitated by the presence of aqueous al 
cohol. 

8. Process for the production of stiffened fab 
rics and fabric articles, which comprises unitig 
layers of textile fabric, composed substantially 20 
of non-thermoplastic material, to one another 
with the aid of heat and pressure by means of 
an intermediate layer of fabric containing cellu 
lose acetate yarns which contain finely divided 
titanium dioxide, the uniting of the fabrics being 25 
facilitated by the presence of a mixture of 80% 
ethyl alcohol and 20% water. 
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