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This invention relates to directionally stiff woven 
fabrics wherein one of the sets of warp or filling yarns 
has been chemically treated, as by a zinc chloride solu 
tion, to fuse the yarns for obtaining fabrics having ma 
terially greater stiffness in the direction of the fused yarns. 
Fabrics of this general description are disclosed in 
Patent Number 2,409,089. 

It is an object of the present invention to provide an 
improved directionally stiff woven fabric having fused 
cellulosic yarns in the stiffened direction and non-fused 
yarns in the other direction, which fabric is usable in 
those areas wherein dimensional stability of the fabric 
is of prime importance. 

There are numerous uses for fabrics having materially 
greater stiffness in one direction than the other. One 
very important field is the garment industry wherein direc 
tionally stiff fabrics are employed as interliners for coat 
fronts, which coat fronts are pre-formed multi-layer con 
structions to which the outer facings or coat materials 
are subsequently stitched and in large part impart body, 
form and proper appearance to the coats. 

For many years, directionally stiff fabrics of the hair 
cloth type have been employed in the garment industry 
as interliners for coat fronts. While such fabrics perform 
satisfactorily, they are relatively expensive due to the em 
ployment of animal fibers, such as horsehair or goat hair, 
for obtaining their directional stiffness. 
Some directionally stiff cellulosic fabrics have been 

commercialized as substitutes for haircloth. Such fabrics 
are formed with unfused cotton warp yarns and fused 
filling yarns of normal viscose rayon material. While the 
economy of this type of fabric is very favorable, as com 
pared to haircloth, it has not been universally accepted 
as a substitute therefor due to the dimensional instability 
of the fused viscose rayon filling yarns of the fabric when 
the coat fronts, in which the fabric is incorporated as inter 
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liners, are subjected to a cold water shrinking operation. 
This cold water shrinking operation on coat fronts is 
conventionally performed by manufacturers of quality 
garments by one of several known methods to assure 
better form to the coat fronts and comfort to the wearer 
of the coats formed therefrom. 

This problem of dimensional instability of the fused 
viscose rayon filling yarns manifested itself in excessive 
elongation and erratic contraction of the fused yarns dur 
ing the cold water shrinking operation which presented a 
rippled, wrinkled or "bubbly' appearance to the other 
layers of the coat front which would impart a wrinkled 
appearance to the finished coat unless subsequently re 
moved. It has been determined that this distorted ap 
pearance resulted from the fused viscose rayon yarns 
elongating when wet followed by an erratic contraction 
when dried to plus or minus its original length. Also, 
it has been noted that progressive shrinkage or progressive 
shortening of the fused viscose rayon yarns occurs upon 
repeated washings thereof. 
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2 
Manufacturers seeing this distortion on the coat front 

and realizing the many attendant problems thereof were 
reluctant to use directionally stiff cellulosic fabrics as 
a substitute for haircloth. Also, because of such excessive 
elongation and erratic contraction and particularly be 
cause of the progressive shrinkage of the fused viscose 
rayon yarns, such directionally stiff cellulosic fabrics 
could not be used successfully in garments of the “wash. 
and wear' type. - 

Early experiments toward solving the problem revealed 
that the twist of the viscose yarns prior to being fused 
could be adjusted to balance the yarns so that the length 
of the unfused yarns would not appreciably vary upon 
the wetting thereof, i.e., between wet and dry state. 
However, when the twisted yarns were subsequently sub 
jected to a fusing treatment, it was discovered that the 
balancing action of the twist was nullified since the fila 
ments of the yarns were fused together, causing the yarns 
to behave as monolithic structures. 

Failing to render the viscose yarns stable through con 
trol of the twist thereof, various fabric constructions were 
explored with a view to imparting dimensional stability 
to the viscose rayon yarns. Such efforts did not uncover 
a solution to the perplexing problem. 

Knowing that one way of predicting the probable Swell 
ing or dimensional stability of a yarn in water was its 
“water imbibition' index, i.e., the percent of water re 
tained after wetting and then centrifuging at 1,000 g for 
five minutes, experiments were conducted with yarns hav 
ing lower “water imbibition” indexes than normal viscose 
rayon. Geometrical differences may distort the apparent 
relative indexes of two different viscose materials when 
compared in the form of yarns or fabrics, unless the 
fabric and yarn constructions are identical. The viscose 
rayon yarns having a lower “water imbibition' index 
as compared with normal viscose rayon yarms are com 
monly referred to as the high wet modulus type and of 
this type, those having the lowest "water imbibition' 
indexes are the cross-linked species thereof. Therefore, 
it appeared that the cross-linked high wet modulus yarns 
would afford the solution to the dimensional stability 
problem. Furthermore, the literature describing the 
characteristics and physical properties of the cross-linked 
type of high wet modulus fibers and yarns formed there 
from strongly indicated that the dimensional stability of 
these yarns would not be adversely affected by caustic 
solutions, which in many instances are considered to be 
equivalent fusing agents to zinc chloride solutions. How 
ever, tests with these crosslinked rayon yarns proved to 
be surprising failures with respect to dimensional stability. 

Notwithstanding these failures with this apparently 
more desirable type of high wet modulus yarns, further 
tests were conducted with the Supposedly less desirable 
non-cross-linked type of high wet modulus yarns formed 
into fabrics of similar construction. This latter type of 
yarn has a higher water imbibition index than the cross 
linked type which would indicate less dimensional stability 
thereof. Notwithstanding this apparently adverse indica 
tion, such tests were unqualified successes, since it was 
discovered that the non-cross linked type of high wet 
modulus yarns were smoothly fused by the zinc chloride 
solution into highly dimensionally stable yarns having 
the desired degree of stiffness and in most instances, a 
higher degree of stiffness than yarns previously used or 
tested. Furhermore, it was learned that such fused yarns 
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have little or no progressive shrinkage permitting fabrics 
incorporating the same to be used in gariments of the 
“wash and wear type. 

Therefore, a more specific object of this invention is 
to provide an improved directionaily stiff fabric of the 
character described wherein the fused cellulosic yarns are 
formed of high wet modulus viscose rayon fusible in 
a zinc chloride solution without appreciable loss of dimen 
sional stability. 
Some of the objects of the invention having been 

Stated, other objects will appear as the description pro 
ceeds, when taken in connection with the accompanying 
drawings, in which 
The figure of the drawing is a greatly magnified schema 

tic view of a portion of a fabric constructed in accordance 
with the present invention. 

Referring to the drawing, there is shown a portion of 
fabric generally indicated at 6 formed of warp yarns 
1 interwoven with filling yarns 12. In accordance with 

the present invention, warp yarns S are preferably 
formed of cotton and may vary in court and in number 
of yarns per inch in accordance with end use require 
ments. in the embodiment illustrated in the drawing, 
Warp yarns i are 20s, and 48 warp yarns are provided 
per inch of fabric 19. 

Filling yarins í 2 are formed by plying two yarins 1:3 
and 24 which are twisted in the same direction with sub 
stantially the same amount of twist provided therein and 
then plied in the opposite direction to the twist therein 
to balance the curling action encountered when fabric 3 
is subjected to a fusing treatment. This curling action 
and reasons therefore are described in detail in the afore 
mentioned Patent Number 2,409,089. It is noted that 
this curling action may also be balanced by various twist 
combinations, some of which are described in the afore 
mentioned patent. 

In the embodiment illustrated in the drawing, each 
of the yarns 3 and 4 is of 20s count and has 20 turns 
per inch of Z twist therein. Yarns 13 and 4 are plied 
together by 8 turns per inch of S ply twist and are inter 
woven with warp yarns a with 48 filling yarns per inch 
of fabric (). As was the case with warp yarns 11, the 
count of filling yarns 2 and the number of filling yarns 
per inch of fabric 5 may be varied without departing 
from the scope of the present invention. 

In accordance with the present invention, filling yarns 
12 are formed of a type of high wet modulus viscose rayon 
material which is smoothly fusible by a zinc chioride 
solution of appropriate concentration. This type of high 
wet modulus viscose rayon is of the non-cross-linked type 
having no appreciable loss of its dimensional stability 
when fused. 
A commercial embodiment of this non-cross-linked 

type of high wet modulus viscose rayon is manufactured 
by Courtaulds Limited and sold under the trademark 
Moynel. This high wet modulus yarn before fusing has 
a "water imbibition” index of approximately 65% and a 
longitudinal swelling or elongation from the dry to wet 
state of less than one-half the longitudinal swelling or 
elongation of normal viscose rayon from the dry to wet 
state. Also, this high wet nodulus yarn contracts from 
the wet to dry state substantially the same amount as it 
elongated from the dry to wet state such that there is sub 
stantially no change in the length after drying as com 
pared to its original length and therefore, fused yarns of 
this type have very little or no progressive shrinkage. 
This is in contrast to normal viscose rayon which can 
elongate or contract erratically when wet and subse 
quently dried. This wetting and drying, as stated earlier, 
is a conventional process in the manufacture of coat fronts. 
This phenomenon as well as progressive shrinkage is 
aggravated under typical laundering conditions. 

It has been determined that the dimensional stability, 
i.e., elongation and contraction, of this non-cross-linked 
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high wet modulus yarn is not appreciably affected by the 75 

4 
Zinc chloride fusing treatinent as were the cross-linked 
high wet modulus yarns described above. 
At this point, it should be noted that the used of zinc 

chloride as the fusing agent is preferred since the same is 
considerably more efficient and more easily controlled 
than other known fusing agents. In this regard, the tine 
factor of the fusing treatment using zinc chlorice is 
considerably less critical than with other fusing agents. 
For example, it has been deterin ined that fabrics sub 
jected to 2 to 5 hours of this zinc chloride treatment wiii 
have substantially the same fusing effect in parted there 
to. On the contrary, the time factor of other fusing agents 
is so critical, that variations in minutes often varies the 
degree of fusing inaparted to the yarns. 

For purposes of this invention, it has been determined 
that zinc chloride solutions of a concentration similar to 
those used heretofore for normal viscose rayon may be 
lised for fusing the filling yarns 2. Such zinc chloride 
solutions are normaliy of a concentration within a range 
of 62% to 66%. 

It should be noted that these ranges of zinc chloride 
concentrations permit using bleached cotton as the warp 
yarns if desired, since these concentrations will not fuse 
bleached cotto. 

Furthermore, yaris non-reactive to zinc chloride solu 
tions in the concentrations used may be intermingled with 
the reactive yarns in those instances wherein it is desirable 
to adjust or reduce the stiffness of the fabric or to obtain 
a desired appearance or fabric construction. Similar re 
suits may be obtained by yarns formed of blends of reac 
tive and non-reactive fibers. 

While no comments have been made relative to obtain 
ing dimensional stability of the non-fused or warp yarns, 
dimensional stability is readily imparied there to by con 
ventional finishing operations or techniques such as a 
Sanfoirizing process. 

From the foregoing, it is deemed apparent that the 
directionally stiff fabrics of the instant invention have 
new physical properties making the same suitable for a 
uses wherein dimensional stability of this type fabric is 
a prerequisite. 

in the drawings and specification there has been set 
forth a preferred enabcdiment of the invention and, al 
though specific terrns are employed, they are used in a 
generic aidi descriptiye sense only and tot for purposes 
of limitation, the scope of the invention being defined in 
the claims. 
We cairn: 
1. A woven fairic having substantially greater stiffness 

in oie direction than in the other coin prising sets of warp 
and filling yarns interwoven with each other, one of said 
sets consisting mainly of regeneraied ceiliuose yarns of 
the non-cross-linked, high wet modulus type and charac 
terized by being reactive to fusing treatinent by a zinc 
chloride solution of about 62% to 66% conceintration and 
by having good dimensional stability in fused state, said 
one set of yarns being fused and sufficient in number and 
size to provide said greater stiffness in their longitudinal 
direction, and the other of said sets consisting mainly of 
cotton yarns characterized by being non-reactive of fusing 
treatment by a zinc chloride solution of said about 62% 
to 66%, concertiration. 

2. A woven fabric having substantially greater stiffness 
in oie direction than in the other coin prising sets of warp 
and filing yarns interwoven with each other, said set of 
filing yarns consisting mainly of regenerated ceilulose 
of the non-cross-linked, high wet modulus type and char. 
acterized by being reactive to fusing treatment by a zinc 
chloride solution of about 62% to 66% concentration 
and by having good dimensional stability in fused state. 
said filling yarns being fused and sufficient in number and 
size to provide said greater stiffness in their longitudinal 
directiot, and said set of warp yarns consisting mainly of 
cotton characterized by being ion-reactive to fusing treat 
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ment by a zinc chloride solution of said about 62% to and other of said sets consisting mainly of cotton yarns 
66% concentration. non-reactive to fusing treatment by a zinc chloride solu 

3. A fabric in accordance with claim 2 wherein said set tion of said about 62% to 66% concentration. 
;of warp yarns consist mainly of bleached cotton. 5. in a fabric according to claim 4 wherein said other 

4. A woven fabric adapted for treatment to provide 5 of said sets of yarns consist mainly of bleached cotton 
substantially greater stiffness in one direction than in yarms. - 
the other comprising sets of warp and filling yarns inter 
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