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ABSTRACT OF THE DESCLOSURE 
Stretch fabrics have been manufactured from staple 

fiber blends of essentially inelastic staple fiber bicom 
ponent fibers wherein the components are derived from 
polymers the fibers of which are inelastic of spandex 
polymers. The fiber blend is used to manufacture fabric 
which may be treated under hot, tensionless conditions 
to split the bicomponent fiber into its elastic and inelastic 
components to thereby provide a stretch fabric. 
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This invention relates to essentially inelastic blends of 
staple fibers. More particularly, the invention relates to 
essentially inelastic staple fiber blends having an elastic 
potential which may be developed to provide elasticity 
at any time during or after the manufacture of fabrics 
therefrom. 

Blends of elastic staple fibers with essentially inelastic 
staple fibers have been described by Moler in U.S. Patent 
No. 3,007,227 and Ibrahim in U.S. Patent No. 3,077,006. 
Such staple fiber blends are useful in providing a broad 
array of stretch fabrics which are in turn useful in the 
manufacture of apparel and the like. The degree of stretch, 
covering power, hand and other qualities of a fabric may 
be readily tailored into fabrics manufactured from such 
blends as indicated in the prior art. These blends are 
formed by intimately mixing elastic staple fibers, usually 
prepared from spandex polymers, with a greater annount 
of one or more essentially inelastic staple fibers which 
fibers may be natural or synthetic fibers or, blends of 
natural and synthetic fibers. Such intimate blends are 
then processed on conventional textile equipment of the 
type used to manufacture various knitted, woven and non 
woven fabrics. 

Because of the elastic nature of spandex filaments they 
are difficult to cut to staple length. This problem is recog 
nized in the patent to Ibrahim and a method is therein 
disclosed whereby certain problems associated with cut 
ting continuous filaments of spandex are overcome by 
sandwiching layers of tensioned elastic filaments between 
layers of inelastic filaments and then cutting the several 
layers of filaments. In this manner the inelastic filaments 
serve to support the elastic filaments so that the tendency 
of the elastic filament to contract when cut is largely 
avoided. Elastic staple fibers of uniform length are ob 
tained by cutting in this manner. While the method de 
scribed by Ibrahim provides a means for obtaining elastic 
fibers of uniform staple length from continuous elastic 
filaments, more direct means for accomplishing this end 
are needed for more economical operation in industrial 
production of elastic/inelastic staple fiber blends. 

Described in the patent to Moler, above cited, are 
methods for blending manufacturing elastic woven, non 
woven and knitted fabrics from staple elastic fibers and 
natural or synthetic inelastic staple fibers. While Moler 
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indicates that such staple fiber blends may be processed 
using conventional textile manufacturing equipment to 
provide stretch fabrics, experience indicates that the stretch 
and recovery properties of the elastic fiber component 
of the blends cause serious processing problems particu 
larly when the blend is carded or combed and in con 
ventional spinning operations. Similarly, it is difficult 
to obtain the desired uniformity of product in knitting 
operations where the elastic yarn has a tendency to stretch 
unevenly. Such problems are troublesome and invite novel 
techniques for the manufacture of stretch fabrics from 
fiber blends comprising highly elastic and inelastic staple 
fibers. 

It is, therefore, an object of this invention to provide 
novel blends of staple fibers which may be employed in 
the preparation of stretch fabrics without resort to spe 
cial processes for cutting continuous elastic filaments. 
Another object of this invention is to provide novel 

blends comprising staple length inelastic fibers which pos 
sess an elastic potential reserved for appropriate manu 
facturing stages so that manufacturing may be accom 
plished without special considerations necessary where 
elastic fibers and yarns are employed. 
A further object of this invention is to provide inelastic 

staple fiber based yarns and fabrics which may be made 
elastic at any desired stage in the manufacturing process. 

Other objects of this invention will become apparent 
from the ensuing description. 
The objects of this invention are broadly accomplished 

by providing a blend of different staple fibers wherein at 
least one component of the blend is non-elastomeric 
(hereinafter referred to as "hard') natural or synthetic 
fiber or a blend thereof and the other component is an in 
elastic bicomponent fiber wherein one component of said 
bicomponent fiber is derived from a hard fiber-forming 
Synthetic polymer and the other component is derived 
from an elastomeric fiber-forming synthetic polymer, said 
components of the bicomponent fiber being adhered to 
one another in a side-by-side relationship along the over 
all length of the fiber, said bicomponent fiber possessing 
the property wherein the hard fiber component completely 
separates or disadheres from the elastomeric fiber com 
ponent when subjected to heat or hot wet conditions with 
out tension to thereby cause the yarn or fabric to shrink, 
become bulky and highly elastic. The bulking is caused 
by contraction of the elastic fiber component upon sep 
aration from the hard fiber component. 
The staple fiber blend of this invention is normally 

composed of fibers having a length between 0.75 to about 
4.5 inches and deniers of from about 2 to 15. 
The bicomponent fiber employed in the blends of this 

invention are prepared by simultaneously extruding a 
hard-fiber-forming polymer and elastomeric fiber-forming 
polymer from the same orifice in a spinnerette to provide 
a filament, the components of which are adhered at an 
interface along the length of the fiber, but which com 
ponents completely separate upon being subjected to heat 
or a hot wet medium under tensionless conditions. The 
Weight relationship of the components of the bicompo 
nent fiber may be controlled by the rates at which each 
polymer is extruded. Usually the elastomeric component 
constitutes from about 25 to about 75 percent, preferably 
about 50 percent, by weight of the overall bicomponent 
fiber weight. The bicomponent filaments as extruded are 
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inelastic and may be very readily cut to staple length for 
blending by using conventional rotary cutters or other 
means commonly employed for cutting elastic or hard fila 
ments to uniform staple lengths. 
The bicomponent fibers may be prepared in the man 

ner and from materials well known in the art with the gen 
eral reservation that the polymer candidates for the elastic 
and hard components of the bicomponent fiber should be 
selected from those which adhere to one another to the 
degree that they are separated when subjected to heat 
or hot wet conditions, rather than by merely stretching. 
Additionally, the bicomponent staple fibers of this inve:- 
tion may be formed by cutting filaments extruded from 
dope mixer devices of the type described in copending 
applications Serial No. 204,707, filed on June 25, 1962 
and now abandoned, Serial No. 307,386, filed on Sept. 9, 
1963, and now U.S. Patent No. 3,217,734 and Serial 
No. 307,449, filed on Sept. 9, 1963. 
As previously indicated the blends of this invention are 

formed from fibers which fall into two categories. They 
are the hard or inelastic fibers and the bicomponent fibers 
composed of hard and elastomeric fiber-forming polymers. 
The hard or inelastic fibers used in this invention are 

selected from any class of fibers which may be processed 
on conventional textile equipment. These fibers are those 
which undergo elongations of less than about 50 percent 
before breaking. Among those included within the scope 
of the invention are the fibers prepared from synthetic 
fiber-forming polymers, such as polyacrylonitrile, inter 
polymers of acrylonitrile with one or more monomers 
copolymerizable therewith and blends of acrylic polymers; 
polyamides, such as polyhexamethylene adipamide and 
polycaproamide; polyesters, such as polyethylene tereph 
thalate; and the like. Natural fibers, such as cotton, wool, 
silk, and the like may be employed, as well as fibers 
such as glass and metal. Of course in the formation of 
the bicomponent fibers of this invention it is intended that 
the synthetic polymers be employed. However, bicom 
ponent fibers may be blended according to this invention 
with any natural or synthetic fiber. 
The soft or elastomeric fiber components employed in 

this invention may be prepared from any elastomeric 
fiber-forming polymer, the fibers of which have a breaking 
elongation of greater than about 300 percent, exclusive 
of elongation related to crimp or coil formation and they 
are preferably the spandex or segmented polyurethane 
polymers. The preferred elastomeric fiber components of 
this invention are those described by H. Rinke, Ange 
wandte Chemie (English ed.) vol. 1, No. 8, pages 419 
424, August 1962, and described more particularly in 
U.S. Patents 2,929,804; 2,957,852; 3,097,192 and 3,157,- 
619. 
The potentially elastic staple fiber blends of this inven 

tion normally comprise from about 5 to about 30 percent 
by weight of spandex polymer. The overall elastomeric 
fiber content desired when the stretch is developed in the 
fabric by steam or other means may be provided by taking 
into account the weight proportion of spandex in the bi 
component fiber and the amount of hard fiber blended with 
the bicomponent fiber. 

EXAMPLE I 

A 150 filament, 5 denier per filament tow was prepared 
from a copolymer containing 93.5 percent acrylonitrile and 
6.5 percent vinyl acetate by wet spinning in a conventional 
manner. The tow was reconed with 100 ends being com 
bined to give a tow with a total denier of 75,000. The tow 
from the combined ends was then fed to a mechanical 
crimper where 7 crimps per inch were inserted. The 
crimped fiber was then fed to a rotary blade staple cutter 
and the speed of the cutter and tow feed rate were adjusted 
to cut the tow into staple fiber 2 inches in length. 
The staple fibers were then passed through a single 

process, two-beater type picker to provide a uniform 14 
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4. 
oZ. per yarn lap. The lap was then fed to a flat-top card 
using a long nose (1/2 inch) feed plate and a feed plate 
to lickerin setting of 0.022 inch. Flats were set at 0.010 
inch and the doffer roll was set with a clearance of 0.007 
inch. The card sliver was passed through three drawing 
operations, each with six doublings. The sliver obtained 
from drawing was next drafted into roving using a 1,000 
twist multiplier. The roving was converted into 18/1 
count yarn with 17F twist per inch using conventional ring 
spinning and twisting equipment. 
A sample of the yarn was exposed to atmospheric steam 

and did not demonstrate bulking properties. Another sam 
ple of the yarn was knitted into 4-inch knit tubing and the 
tubing exposed to boiling water. The tubing properties did 
not change significantly after exposure to boiling water. 

EXAMPLE II 

A bicomponent fiber was prepared from equal volumes 
of 25 percent total solid dopes where one dope containing 
a polymer of 93.5 percent acrylonitrile and 6.5 percent 
vinyl acetate and the other dope contained a polyurethane 
elastomeric polymer prepared from a glycol terminated 
polyester capped with m-phenylene diisocyanate and ex 
tended with hydrazine. The viscosity of the latter dope 
was 11,500 cp., at 25 C. The equal volumes of dopes 
were fed to a plate mixer device of the type described in 
copending Serial No. 307,386 and wet spun by extrusion 
from 150, 5 mil. holes in a spinnerette into a bath of 
dimethylacetamide and water (40/60) at about 35° C. 
and then given a water wash and a 4.5x strength to form 
an inelastic 6 d.p.f. bicomponent fiber. The bicomponent 
fiber was combined as described in Example I, crimped 
and cut into 2-inch staple length fiber. 

This bicomponent staple fiber was blended by feeder 
blending with the staple fiber described in Example I in a 
ratio of 3 parts of the bicomponent staple to 7 parts of 
the staple fiber from Example I. The blend of staple fibers 
Was processed through the same system described in Ex 
ample I. No processing difficulties were encountered. In 
no case was any of the conventional textile equipment 
employed in the manufacture described in Example I 
altered in any way to facilitate the processing of the blend. 
A portion of the yarn prepared from the blended fibers 

was then exposed in a tensionless state to steam at atmos 
pheric pressure for approximately 10 seconds whereupon 
the yarn developed highly crimped, bulky, elastic structure. 
The yarn shrinkage was approximately 50 percent. 
The yarn prepared in this example was knitted. The 

knitted product was exposed to boiling water without ten 
sion and immediately formed a bulky fabric which pos 
Sessed significantly improved covering capacity, elasticity 
and an improved hand. A microscopic examination of the 
fibers taken from the fabric revealed that the bicomponent 
portion of the fiber had separated after exposure to hot 
humid condition into separate and distinct fiber compo 
nents. 

it will be recognized by those skilled in the art that the 
process and products of this invention provide a means 
for readily incorporating stretch properties into fabrics 
without difficulty on conventional apparatus. 

I claim: 
1. An essentially inelastic staple fiber blend comprising, 
(a) hard staple fibers which are essentially inelastic and 
(b) bicomponent staple fibers composed of at least one 
hard inelastic fiber component and at least one elas 
tomeric fiber component, said elastomeric and hard 
fiber components being adhered to one another in a 
side-by-side relationship throughout the length of the 
fiber, said bicomponent fiber being essentially inelastic 
and having the property whereby the elastomeric and 
hard components separate when subjected to hot ten 
sionless conditions. 

2. An essentially inelastic yarn comprising the staple 
fiber blend of claim 1. 
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3. A fabric comprising the staple fiber blend of claim 1. 
4. The blend of claim 1 wherein said hard staple fibers 

comprise polymers containing at least 85 percent by weight 
of acrylonitrile. 

5. The blend of claim wherein said hard inelastic 
component comprises a polymer containing at least 85 
percent by weight of acrylonitrile. 

6. The blend of claim 1 wherein said elastomeric fiber 
component comprises a segmented polyurethane polymer. 

7. In a process for the manufacture of stretch fabrics 
containing staple fibers of a synthetic elastomeric polymer, 
the improvement which comprises blending hard staple 
fibers with inelastic bicomponent fibers wherein the com 
ponents of bicomponent fibers are drived from hard fiber 
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and subjecting the inelastic fabric so prepared to hot, ten 
sionless conditions whereby the fabric shrinks and becomes 
elastic as a result of separation of components of said 
bicomponent fibers. 
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