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9 Claims. (C. 57-163) 
This invention comprises improvements in 

or relating to elastic thread (including the pro 
duction thereof) and fabrics embodying such 
thread. By "elastic thread' is meant a filament 

5 or strand of rubber, either covered or uncov 
ered. - 

In order to take up the strain or tension on 
elastic thread, and in order to prevent unde 
sired elongation thereof, while being Wound onto 

10 a bobbin or the like and/or while being fed to 
a Working position, Such for example as a tex 
tile machine, it has been proposed to associate 
With said elastic thread a relatively inelastic 
carrier thread (i. e. a thread which prevents the 

las elastic thread from stretching) such as a wool 
thread, which carrier thread is rendered inop 
erative after the composite thread has been in 
corporated in fabric (e. g. if the carrier thread 
is of wool, it is dissolved out). The provision 

20 of Such carrier thread, however, is not in itself 
sufficient to eliminate certain undesirable or 
detrimental effects frequently produced in fab 
rics ambodying elastic thread, particularly in 
woven fabrics in which all the wefts, or all the 

25 warps, or both, are constituted by elastic thread. 
Thus, smooth-faced fabrics such as satin fabrics 
often have a definite tendency to become wrin 
kled, when the Wool carrier thread is dissolved, 
instead of being perfectly flat. 

30 Hitherto the elastic thread has been slightly 
extended when combined with the carrier thread 
(for example has been extended to a small de 
gree by the act of combination). This exten 
Sion or elongation persists until, after the come 

35 posite thread has been incorporated in fabric, 
the carrier thread is dissolved out. Upon the 
removal of the carrier thread, the associated 
elastic thread is free to contract. Such contrac 
tion tends to be accompanied by puckering of 

40 the fabric, itself undesirable. Moreover, since 
the degree of firmneSS With Which the elastic 
thread is gripped in the fabric may vary at dif 
ferent points the elastic thread may contract 
unevenly throughout the fabric, and therefore 

45 even if the mere fact that the elastic contracts 
slightly does not give the fabric an uneven sur 
face the irregular contraction Will do so. Alter 
natively, or in addition, an uneven surface may 
result from a variation in the extent to which 

50 the elastic thread is stretched or extended along 
the length thereof, which variation may be 
caused by a variation in the resistance offered 
to the traverse or feed of the thread to the 
cóvering position in a machine whereby a cot 

55 ton or other Wrapping or covering thread is 

wrapped spirally around it, and/or by virtue of 
twist imparted to the elastic thread during the 
covering operation. 

It will therefore be appreciated that the poor 
results hitherto obtained with the known com- 5 
posite threads can be attributed to extension or 
Stretching of the elasic thread, and the present 
invention seeks to improve these results by the 
avoidance of this extension or stretch. 
As viewed from one aspect, the present in- 0 

vention provides a composite thread, compris 
ing elastic thread and a relatively inelastic car 
rier thread and characterised in that said elas 
tic thread is in a fully relaxed condition. By 
the expression "fully relaxed condition' it is to 5 
be understood that the elastic thread is in such 
condition that it will not of its own volition re 
lax Or contract. As viewed from another aspect 
the invention provides a composite thread, com 
prising elastic thread and a relatively inelastic: 20 
carrier thread and characterised in that the elas 
tic thread is free from variations in the degree 
to which it is extended or stretched along its 
length. 

It will be appreciated that either the elastic 25 
thread or the carrier thread, or each of them, 
may consist of a single strand or of a plurality 
of strands. ' ' , 

The two constituent threads (i.e. the elastic . 
thread and the carrier thread) may be.com - 80 
bined in various Ways. They may be wrapped 
by at least One covering thread and So held to 
gether. They may be adhered together, either 
throughout their entire length or at spaced 
points, or they may be twisted or doubled to- 85 
gether, and any of these three modes may be 
combined. According to a subsidiary feature 
of this invention the elastic thread is wrapped 
elastic thread, i. e. a rubber filament or fila 
ments suitably wrapped, and the carrier thread 
is external to said Wrapping. When this con 
struction is adopted, the two constituent threads 
(viz.: the Wrapped elastic thread and the carrier 
thread) may be combined by any of the modes 
hereinbefore referred to, but prior to such com- 4s 
bination it is preferred that the Wrapped elas 
tic thread shall be boiled. 
The invention also provides a method of pro 

ducing a composite thread comprising elastic 
thread and a relatively inelastic carried thread, 50 
Which includes the step of combining With the 
carrier thread an equal length of completely re 
laxed elastic thread. Another feature of the in 
vention resides in a method of producing a com 
posite thread comprising elastic thread and a sis 
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2 
relatively inelastic carrier thread, wherein the 
rubber thread is wrapped with a covering thread 
while under little or no tension or stretch, is 
then subjected to heat treatment, and the 
wrapped thread is finally combined with the car 
rier thread. 
In order that the invention may be better un 

derstood, reference will now be made to the ac 
companying drawings, in which: 

Figure 1 is a sectional elevation of a portion 
of the apparatus employed in the exercise of this 
invention. 
Figure 2 is a further sectional elevation thereof. 
Figure 3 is a rear elevation thereof. 
Figure 4 is an elevation of a further portion 

of apparatus, while 
Figure 5 is an elevation of certain wrapping 

apparatus employed in one method according to 
the invention. 

Referring now particularly to Figure 1, in 
one method of combining an elastic thread with a 
relatively inelastic carrier thread so that the 
two can be simultaneously worked or utilized as 
a single composite thread, a rubber thread O 
is taken from a loose supply (e. g. a loose coil, pile 
or bundle) thereof offering no resistance to 
withdrawal, and by means of a suitable machine 
illustrated in Fig. 1 is wound in a completely re 
laxed condition with an inelastic carrier thread 
2 upon a bobbin or like receiving member 3 SO 
that the component threads 0, 2 lie side by 
side on the bobbin and can be simultaneously 
withdrawn therefrom as a composite thread; it 
being understood that when so withdrawn the 
carrier thread 2 takes the strain from the fully 
relaxed rubber thread fo. The composite thread 
So withdrawn may be combined in any desired 
manner, for example ... by being doubled in a 
doubling machine of any known construction. 

Figures 1 and 3 show the relevant parts of the 
apparatus. This apparatus does not need detailed 
description, but it may be mentioned that in 
their passage to the bobbin 3 the two constituent 
threads pass through a guide 4 which is suitably 
traversed to and fro. The bobbin 3 is preferably 
driven by a drum 5 on a shaft 9, which drum is 
in Surface contact with the bobbin. So that the 
linear speed of take-up is constant. 
One machine may be employed to wind a plu 

rality of bobbins such as 3, and the same ma 
chine may simultaneously be employed to unwind 
the elastic thread ?o from a bobbin into the loose 
pile . This is illustrated in Figure 2. In this 
figure the bobbin containing the initial supply of 
elastic thread is indicated in 6. From this bob 
bin the said thread O is withdrawn through the 
nip between a roller f7 and a driving drum f. 
(which drum is advantageously fixed to the 
aforesaid shaft 9). Thence it descends to the 
floor or other support and forms the loose pile or 
coil . While said coil or pile is fed as indi 
cated in Figure 2, elastic may simultaneously be 
abstracted as indicated in Figure 1. 
The combined rubber and carrier threads may 

be covered by spirally winding therearound cot 
ton or the like, the covering thread or threads 
being carried from a supply to a covering position 
in any convenient manner. 
According to one method (Figure 4) of apply 

ing a surrounding covering or wrapping to the 
combined rubber and relatively inelastic carrier 
threads, said two threads (rubber and carrier) 
are withdrawn from the bobbin f3 upon which 
same are wound side by side and are passed, at 

2,220,218 
a first wrapping station A, through a vertically 
disposed tube 20 or the like about the axis of 
which the supply or supplies 2 of covering or 
wrapping thread 22 is/are adapted to rotate: 
Advantageously rotation is imparted to the tube 
20 as well as to the supply or supplies 2 of cover 
ing thread, and the covering thread 22 is wrapped 
spirally about the combined rubber and carrier 
thread at a position immediately beneath a fixed 
eye or guide 23, the covered composite thread 
being drawn upwardly by Suitable means through 
said eye 23. Preferably the covering is fed or 
guided to the covering point within a restricted 
space between the upper end of the aforesaid 
vertical tube 20 and the underside of a plate 
or member furnished with the aforesaid eye 23, 
and the simultaneous rotation of the covering 
thread Supply or Supplies 2 and the tube 20 re 
Sults in the covering thread 22 being applied with 
out imparting twist to the combined rubber and 
carrier thread constituting the core. Any suit 
able means may be provided for preventing or re 
Straining ballooning of the covering thread ex 
tending to the covering position. For example, 
the guiding aperture through which the core with 
covering thread is drawn and adjacent to which 
the covering is effected, may be provided in the 
top of a hollow member of substantially bell 
shape suitably supported and extending down 
Over the aforesaid vertically disposed tube and 
Supply bobbins. Alternatively, one or more suit 
ably located arms or fingers may be provided for 
preventing ballooning. 

O 

5 

20 

A plurality of covering operations may be sis 
simultaneously effected, in which case a plurality 
of rotary bobbins carrying the covering thread 
may be spaced side by side with their axes paral 
lel and simultaneously rotated by means such as 
a frictional driving band. Also if desired a plu 
rality of covering threads may be applied to the 
same core at different positions in its length, in 
which case one or more threads is/are wrapped 
in One direction and one or more other threads 
in an opposite direction. 
This is illustrated in Figure 4, in which figure 

two wrapping stations or positions A and B are 
shown. The mechanism at the position. A has 
already been described, and that at the upper 
Wrapping position B is similar to it in all material 
respects. Desirably, however, the two wrapping 
devices are rotated in opposite directions and the 
top one may rotate more slowly than the bottom 
one, for example at three-quarters the speed 
thereof. This insures that the pitch of the outer 
Wrapping applied at the station B is greater than 
the pitch of the inner wrapping applied at the 
station A. 
Upon leaving the wrapping device at station B 

the Wrapped composite thread is wound under no 
tension on to a suitable bobbin or the like. 

Instead of applying the covering thread or 
threads to the combined rubber and carrier 
thread as above, the rubber may be covered or 
Wrapped previous to combining same with the 
inelastic carrier thread, in which case the covered 
rubber thread is so produced or treated as to re 
move crinkles or kinks therefrom and fix same 
in a fully relaxed condition, i. e. in a condition 
beyond which same will not of its own volition 
relax further, irrespective of any tension that 
may have been applied to the rubber during the 
Wrapping thereof. For example, two covering 
threads may be spirally wrapped about the rub 

O 

ber thread in succession, in opposite directions, 
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the second wrapping being if desired more closely 
applied than the first and functioning to re 
move or assist in removing kinks or Wrinkles 
formed in the rubber between the turns of the 
first wrapping and nullify or substantially nullify 
the twist produced in said rubber at said first 
wrapping operation; the thread so covered be 
ing heat-treated such as by boiling or by apply 
ing steam heat for a sufficient period, Say for 
example half an hour, so as to fix same against 
further relaxation of its Own Wolition irrespec 
tive of any stretch or elongation that may have 
been applied to the rubber during the covering 
operation. 
This method of covering the thread is illus 

trated in Figure 5. The elastic thread is taken 
from a supply bobbin 6 and is passed through a 
wrapping device at a wrapping station A. It 
will be noted that this device may incorporate a 
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flyer, but as said device is otherwise substan 
tially identical with the devices illustrated in 
Figure 4, no further description thereof is neces 
sary. If a second wrapping is desired, the 
wrapped thread is passed through a Second Wrap 
ping device at an upper station B; thence it 
passes to winding-up mechanism which in the 
construction illustrated comprises a hank winder. 
The hanks of Wrapped elastic thread are then 
boiled, steam heated or otherwise heat treated, 
fully to relax then. 
The fully relaxed covered elastic is then COmr 

bined with a wool or like inelastic carrier thread 
whilst maintaining the elastic thread in the fully 
relaxed condition. This may be effected by first 
forming a loose pile of the elastic thread in the 
fully relaxed condition as already described with 
reference to Figure 2. The elastic thread is 
then withdrawn from this loose pile in a fully 
relaxed condition, and wound side by side on to 
a carrier with the inelastic carrier thread which 
is withdrawn simultaneously from a source of 
supply, the elastic thread being maintained in a 
fully relaxed condition as previously described 
with reference to Figure 1. The two threads 
may then be combined by withdrawing them as 
one composite thread and doubling them to 
gether in a doubling machine of any known Con 
Struction. 

If desired, instead of doubling the two threads 
together, the carrier thread may, as before 
stated, be combined with rubber thread to form 
a composite thread by integrally connecting or 
positively adhering one thread to the other. 
This composite thread may be produced by con 
necting the relatively inelastic thread to the rub 
ber at intervals in its length, or said inelastic 
thread may be adhered to the rubber along its 
entire length. For example, the adherence of 
the two threads may be effected by partially fuS 
ing the rubber or rendering same tacky so that 
the wool or like inelastic thread becomes adhered 
thereto, and this can be accomplished by the 
action of a suitable rubber solvent or otherwise. 
The positively adhered or integrally connected 

rubber and carrier threads may have One Or 
more spiral wrappings of cotton or other cover 
ing material applied' thereto. - 
This invention also includes fabric incorpo 

rating elastic thread according to this invention, 
the carrier thread having been rendered inop 
erative. The invention further includes a meth 
od of producing fabric wherein there is fed, to a 
fabricating postion at which they are incorpor 
rated as one in the fabric under manufacture, 
a completely relaxed elastic thread and an equal 

3 
length of inelastic carrier thread, and Wherein 
subsequent to the said incorporation the carrier 
thread is rendered inoperative to restrain ex 
tension of the elastic thread. The carried thread 
is preferably of a nature different from any other 
textile thread incorporated in the fabric (i. e. 
the covering thread and/or textile thread form 
ing part of the structure of the fabric) such that 
it may be dissolved out of the fabric. Without in 
juring said other textile thread, but the carrier 
thread may be rendered inoperative by breaking 
it at appropriate intervals. 

I clain: 
1. A method of producing composite thread, 

comprising elastic thread and a relatively in 
elastic thread, which comprises Wrapping the 
elastic thread in a relaxed condition, subjecting 
the wrapped thread to heat treatment to relax 
it fully, and combining said relaxed wrapped 
elastic thread in an untensioned condition with 
an equal length of carrier thread. 

2. A method of producing a composite thread 
comprising an elastic thread and a relatively 
inelastic carrier thread, which consists in form 
ing a loose pile of said elastic thread in a re 
laxed condition, withdrawing said thread from 
said pile, simultaneously withdrawing the carrier 
thread from a source of supply, winding both of 
said threads side by side on to a carrier, and in 
doubling the elastic thread with the inelastic 
carrier thread, the elastic thread being main 
tained in a relaxed condition throughout all the 
Operations. 

3. A method of producing a composite thread. 
comprising elastic thread and a relatively in 
elastic carrier thread, which consists in forming 
a loose pile of said elastic thread in a relaxed 
condition, withdrawing said thread from Said 
pile under substantially no tension, simultane 
ously withdrawing the carrier thread from a 
source of supply, winding said carrier thread and 
said elastic thread side by Side on to a carrier, 
doubling the elastic thread with the inelastic 
carrier thread, and in covering the thus formed 
doubled thread with a covering material, the 
elastic thread being maintained in a relaxed con 
dition throughout all the operations. 

4. A method of producing a Composite thread 
comprising an elastic thread and a relatively in 
elastic carrier thread, which consists in With 
drawing the elastic thread from a Source of Sup 
ply, covering said thread with a covering mate 
rial, heat treating said covered thread to relax 
the covered thread fully, forming a loose pile of 
said fully relaxed covered thread, withdrawing 
said thread from said loose pile in a fully re 
laxed condition, simultaneously Withdrawing the 
inelastic carrier thread from a Source of Supply, 
winding said threads side by side onto a carrier 
whilst maintaining said elastic thread in a fully 
relaxed condition, and in doubling said elastic 
thread together with the inelastic carrier thread 
whilst maintaining the elastic thread in a fully 
relaxed condition. 

5. In the manufacture of fabric having an . 
elastic thread, a method of supplying the elastic 
thread in a completely relaxed condition to a 
fabricating position, which method consists in 
withdrawing the rubber thread from a loose Sup 
ply thereof in a completely relaxed condition, Si 
multaneously withdrawing an inelastic carrier 
thread from a supply, winding the elastic thread 
in a completely relaxed condition simultaneously 
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ing member, withdrawing the composite thread 
so formed from the receiving member, wrapping 
at least the elastic material with a covering ma 
terial, and in Subsequently rendering the carrier 
thread inoperative to restrain extension of the 
elastic thread. 

6. In the manufacture of fabric having an 
elastic thread, a method of supplying the elastic 
thread in a completely relaxed condition to a 
fabricating position, which method consists in 
withdrawing the rubber thread from a loose sup 
ply thereof in a completely relaxed condition, si 
multaneously withdrawing an inelastic thread 
from a source of Supply, doubling said elastic 
thread. With said inelastic thread, working said 
inelastic thread and elastic thread as a single 
composite thread, the said inelastic thread re 
straining extension of said elastic thread, and in 
Subsequently rendering said inelastic thread in 
operative to restrain extension of said elastic 
thread. 

7. A method of producing a composite thread 
Comprising an elastic thread and a relatively in 
elastic carrier thread, in which the elastic thread 
is substantially fully relaxed and within a given 
length of the composite thread has the same 
length as the accompanying carrier thread, 
which comprises providing a loose supply of the 
elastic thread wherein said thread lies in a fully 
relaxed condition, withdrawing the elastic thread 
therefrom and, without imparting any appreci 
able tension to it, winding it with an equal length 

2,220,218 
of carrier thread upon a carrier by rotation of 
the latter. 

8. A method of making a composite thread 
comprising an elastic thread and an inelastic car 
rier thread and Wherein the elastic thread is in 
a substantially relaxed condition, which method 
comprises establishing a supply of elastic thread 
consisting of a loose pile of such thread in a 
state of complete relaxation, and a supply of car 
rier thread, withdrawing the two threads simul 
taneously from their respective supplies while 
maintaining the elastic thread substantially in 
its fully relaxed condition, winding them side by 
side into a rotating holder, and subsequently 
withdrawing the two threads as one from said 
holder and combining them. 

9. A method of making a composite thread 
comprising an elastic thread and an inelastic 
carrier thread and wherein the elastic thread is 
in a substantially relaxed condition, which meth 
od comprises establishing a supply of elastic 
thread consisting of a loose pile of such thread 
in a state of complete relaxation, and a supply 
of carrier thread, withdrawing the two threads 
simultaneously from their respective supplies 
while maintaining the elastic thread substan 
tially in its fully relaxed condition, winding them 
side by side into a rotating holder, and subse 
quently withdrawing the two threads as one from 
said holder and securing them to each other 
along their length. 

PHILIP ERNEST FRANK CLAY. 
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