Sept. 18, 1945. s. C. LILLEY ETAL 2,384,936
ELASTIC FABRIC AND METHOD FOR PRODUCING THE SAME
Filed June 11, 1942 2 Sheets-Sheet 1

gl

//71/9/?/0/’;5'

4 P C Lt
5 e R e

///o/x?ey,;s’ :




Sept. 18, 1945. S. C. LILLEY ET AL . 2,384,936

ELASTIC FABRIC AND METHOD FOR PRODUCING THE SAME

Filed June 11, 1942 ' 2 Sheets-Sheet 2>
pug 6
-
) N
RN ifif
LA HHHH
HEIGBIR it
silllilyg pfilili
. tttt HH
: t[:li[t\t : [ttti
HH t‘tti HHHHA
fiH il
FHHRH T
HAAAH HHAR
t:[ _[;[:F[FQ‘; ' ! LFEF
HHHARRE RHHAH
bl ool
e T
: tE Et : i EF
{HH i HEHH HHD
H 0 :F; HRRF " ,'
[ DEARE e
U ’ I JhiEY
’:; Lj H ;;L: i!i .
LR e AL R L=
" £ n k“g TR H | l|l 11
to K 7 : IRE
g L SN

Samuel/ C Lrtley

&y Codward £ FosSFer
AlErreeys




Patented Sept. 18, 1945

UNITED STATES

2,384,936

PATENT OFFICE

2,384,936

ELASTIC FABRIC AND METHOD FOR
PRODUCING THE SAME

Samuel C. Lilley, Hamden, and Edward E. Foster,
Southport, Conn., assignors to United Elastic
_ Corporatton, Easthampton, Mass., a corpora- -

" tion of Massachusetts

- Application June 11, 19_42, Serial No. 446,580

15 Claims,

The present invention relates to improvements
in elastic fabrics, and more particularly to im-
provements in woven elastic fabrics in which the
elastic strands thereof are anchored in the fabric
to minimize creepage. The present invention,
furthermore, is similar to and is a continuation
in part of our co-pending application Serial No.
376,438, flled January 28, 1941,

One of the objects of the present invention is
to provide & superior woven elastic fabric in
which the elastic strands thereof are anchored
to other components of the fabric in such man-
ner as to minimize, if not preclude, the creepage
or run-back of the said elastic strands, in the
event that the same should become severed.

Another object of the present invention is to
provide & superior woven elastic fabric which
will be readily stretchable in the direction of the
elastic strands but which will be stiffened in a
direction trangversely with respect to the said
elastic strands.

A further object of the present invention is to -
provide a superior woven elastic fabric which is
characterized by a combination of ready stretch-
ability with a relatively-high degree of flexibility
along lines running transversely with respect to
the component elastic strands and also combined
with a relatively-high -degree of resistance to
flexing along lines paralleling the said elastic -
strands.

Another object of the present invention is to
provide & superior woven elastic fabric having un-.
dulating or scalloped edges, and having the elasg-
tic strands thereof anchored in the contracted
portions of the fabric,

Still another object of the present invention
is to provide a superior method whereby an
elastic fabric may be readily woven without special
handicap and whereby following the weaving op-
eration, the fabric may be subjected to a step
which will anchor the component elastic strands
therein. ,

A still further object of the present invention
is to provide a superior method whereby subse-
quent to its being woven an elastic fabric may
have unidirectional stiffness imparted to its with-
out requiring the addition of sizing or similar ma-
terials to the fabric after its fabrication.

With the above and other objects in view, as
will appear to those skilled in the art from the
present disclosure, this invention includes all fea-
tures in the said disclosure which are novel over
the prior art and which are not claimed in any
separate application.

In the accompanying drawings, in which cer-
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tain modes of carrying out the present invention
are shown for jllustrative purposes:

Fig. 1 is a face view of a fragment of elastic
fabric embodying the present invention and
showing part thereof treated and a part thereof
untreated by the heating step of the present
method;

Fig. 2 is a broken schematic face view of one
form of fabric embodying the present invention
and showing schematically- a portion prior to
treatment and a portion subsequent to treatment;

Fig. 3 is a broken transverse sectional view
taken on the line 3—3 of Pig. 2;

Fig. 4 i5 a similar view taken on the line 4—4
of Fig. 2;

. Pig. 6 18 a face view of .a scallopzd-edge elastic
fabric embodying the present invention;

Pig. 8 is a broken schematic face view sche-

matically illustrating strand relationships in the

20 fabric of Fig.5; and

Fig. 71is.a broken central-sectiona.l view taken
in a plane paralleling the respective faces of the
elastic fabric of Figs. 5 and 6.

The elaa;ic fabric of Figs. 1 to 4 inclusive

The elastic fabric shown comprises a series of
laterally-spaced-apart elastic strands 10 which
may be of round, rectangular, or other crogs-sec-
tional form, and may be composed of rubber or
other suitable elastic material; The said elastic
strands 10 may be individually covered by wrap-
ping or the like as is 8 well known practice in
the art, or the said strands may be bare as shown.

“The particular elastic strands 10 above referred
to, form warp strands of the fabric shown, in con-
junction with relatively-non-elastic strands f1
woven or otherwise incorporated into the fabric
in groups intermediate the said elastic strands 10.

The strands | may be formed of any suitable
textile material, such for instance as cotton, re-
generated cellulose, silk, wool, etc., and when in
place in the relaxed fabric, they follow a suf- .
ficiently undulatory or serpentine path to there-
by permit the fabric to be stretched against the
tension of the elastic strands (0, in a manner
well understood in the art.

Extending crosswise with respect to the elastic
strands 10 and hence also with respect to the rel-
atively-non-elastic strands (1 is a series of cross-
strands {2 which intermesh with the said strands
{0 and Ii. In the particular instance shown,
the so-called “strands” 12 are, in fact, one con-
tinuous strand and constitute weft picks in the
woven fabric, though in effect each of the said

55 welt picks constitutes an independent strand ca-
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pable of following a different path from the next
adjacentistrand 12, :

All of 'the cross-strands 12 are formed either
in whole or in part of heat-shrinkable artiflcial
resin or resins, though it is not necessary that
each cross-strand 12, or its equivalent, be of this
character, since it will suffice if the said heat-
shrinkable strands are repeated at certaln inter-
vals. The hesat-shrinkable strands 12 or their
equivalent, whether or not located immediately
adjacent each other, may be formed entirely of
heat-shrinkable artificial resins or partly thereof,
so long as the complete heat-shrinkable strand
is inherently capable of being shrunk by heat
relative to such other strands as may be em-
ployed in the form of cotton, wool, etc.

The said heat-shrinkable strands may be twist-
ed or untwisted and formed, for instance, wholly
or in par¢ of a co-polymer of vinylacetate and
vinylchloride, polyamides, vinylidenechloride, or
the like,

Preferably, the heat-shrinkable artificial resin
strands, threads or ribbons are formed by :the
well-known stretch-spinning process or by a
process Involving stretching subseauenf to spin-
ning. ’ .

After the fabric has been woven, knitted, net-
ted or otherwise has its strands interlaced or
intermeshed, the fabric may be subjected to a
heating operation either while wet or dry to a
temperature above the softening point of the ar-
tificial resin strands to thereby cause the said
strands to contract. The temperatures and the
periods of exposure to such temperatures may
vary widely and in most instances, variations in
temperatures and/or times of exposure to such
temperatures will cause variations in the degree
of shrinkage of the heat-shrinkable artificial
resin strands. Generally speaking, an exposure
to a temperature in the vicinity of 175° P, for
about 1 to 5 minutes will effect the desired
shrinkage which is preferred to be in the order
of 30% to 40% contraction. It is to be under-
stood that relatively thin fabrics require less time
of exposure to heat than the thicker multi-ply
fabrics.

As will be noted by reference to the right-hand
portion of Fig. 2 in particular, the heating of the

fabric as above described will cause the cross--

strands {2 or their equivalent to shrink sufic-
iently to squeeze portions of the elastic strands
{8 to thus secure or anchor the said elastic
strands against longitudinal undue creepage in
the fabric. .

After the fabric has been heated to shrink the
cross-strands {2, not only will the elastic strands
10 be tightly gripped and restrained against
longitudinal slippage by the said cross strands,
but the entire fabric will be transversely com-
pacted and stiffened and will remain relatively
‘flexible in a - direction required to permit the
fabric to be rolled up from end to end. In other
words, after the cross-strands {2 have been
shrunk as described, the fabric will greatly resist
being bent, folded or curled along lines parallel-
ing the strands 10 and ({, but will be readily
flexible along lines paralleling the cross-strands
f2.

The fabric of Figs. 5, 6 and 7, inclusive

The fabric schematically illustrated in Figs. 5
to T inclusive, comprises a plurality of laterally-
spaced-apart elastic strands |4 between each pair
of which are preferably located a plurality of
relatively-non-elastic strands 15. The elastic
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strands !4 just referred to may be formed of any
suitable elastic material such, for instance, as
has been mentioned in connection with the elastic
strands 10, and the relatively-non-eladtic strands
15 may be composed of any suitable textile ma-
terial such, for instance, as the textile materials
mentioned in connection with the non-elastic
strands (1. In the particular woven fabric shown
schematically, the elastic strands 14 and the non-
elastic strands 15 constitute warp strands, and
each thereof has interlaced with it alternate
groups A of heat-shrinkable strands {8 interposed
between groups B of relatively-non-heat-shrink-
able strands (1.

In the fabric schematically shown, each of the
heat-shrinkable strands i6 is, in fact, a continu-
ation of the next adjacent strand of similar ma-
terial and constitutes a weft-pick of the fabric.
Despite this integrality, each of the strands or
weft-picks (6 may be viewed as an individual
strand, inasmuch as each thereof may independ-
ently follow its own prescribed path in the fabric.

In a manner well known in the art, one of
the groups A of heat-shrinkable strands may be
connected to the next adjacent group A of similar
strands by a connecting-reach such as 8. The
strands |6 may be formed of the same character
of material as mentioned in connection with the
strands 2.

The strands {7 may be formed of any suitable
textile material such as has been mentioned in
connection with the strands §1, 12 and 15, and
each group B of the said strands 17 may be inter-
connected to the next adjacent group B by a
connecting-reach {8.

As thus constructed and arranged, the fabric
includes areas A of heat-shrinkable cross-strands
alternating with areas B of relatively-non-heat-
shrinkable material. -

When the fabric of Figs. 5 to 7 inclusive is
subjected to heat in any suitable manner such
for instance as described in connection with the
fabric of Figs. 1 to 4 inclusive, the heat-shrink-
able strands {6 in the areas A will contract, as

5 is illustrated in the left-hand portion of Fig. 6.

The contraction of the heat-shrinkable strands
i6 as above described will result not only in
pinching and anchoring the elastic strands {4,
but will cause the respective opposite edges of
the fabric to assume an undulating or scalloped
form.

Furthermore, and as has been described in
connection with the fabric of the preceding fig-
ures, the shrinkage of the strands {6 or their
equivalent will result in stiffening the fabric in
the areas A without, however, preventing the
fabric from being stretched in the direction of
the elastic strands {4. The stiffening action of
the strands 16 as just referred to will resist the
bending or folding of the fabric along lines
paralleling the strands {4 and 5, and in this
manner the fabric hecomes admirably suited for
garters, waistbands and the like, where the trans-
verse rolling-over of ordinary elastic fabrics is
an undesirable feature.

General considerations

It is to be understood that. the weaves shown
in the accompanying drawings are merely sche-
matic and that various of the almost innumerable
weaves available may be employed in carrying
out the present invention, so long as individual
heat-shrinkable strands extend crosswise of a
plurality of the elastic strands in order to grip the
latter when the said heat-shrinkable strands are
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heated and contracted. The heat-shrinkable
strands referred to are therefore not limited to
being employed as weft strands in a woven fabric
but may, as will be fully apparent to those skilled
in the art, be employed as warp strands in such
woven. fabrics as have weft- or fllling-picks of
elastic material. ’

The contraction of the heat-shrinkable cross-
strands above referred to, will not only serve
to anchor the elastic strands against undue axial
slippage in the event of a break therein, but will
serve to consolidate the fabric in the direction
of their pull so that the areas of the fabric in
which the said heat-shrinkable strands are in-
corporated, will possess the appearance of being
very tightly woven. This latter result may be
achieved without resorting to actual slow and dif-
ficult tight weaving, so that, if desired, the fabric
may be woven in a relatively-loose condition thus
facilitating the weaving operation. Despite such
loose weaving, the subsequent heating of the
fabric will cause the heat-shrinkable cross-
strands to so consolidate and compact the fabric
as to hide substantially all cases of any initially-
loose weaving, ’

The invention may be carried out in other
specific ways than those herein set forth without
departing from the spirit and essential charac-
teristics of the invention, and the present em-
bodiments are, therefore, to be considered in all
respects as illustrative and not restrictive, and
all changes coming within the meaning and
equivalency range of the appended claims are in-
tended to be embraced therein.

We claim:

1. A method for producing woven elastic
fabrics which method includes interweaving a
plurality of laterally-spaced-apart elastic strands
and & plurality of heat-shrinkable strands of ar-
tificial resin in such manner that individual
strands of the said plurality of heat-shrinkable
strands extend crosswise with respect to a plu-
rality of the said elastic strands in position to
compress and grip the latter strands when the
“hegt-shrinkable strands are shrunk; and then
subjecting the heat-shrinkable strands to the ac-
tion of heat to cause the same to contract to grip
the said elastic strands in the fabric.

2. A method for producing woven elastic fabrics
which method includes interweaving a plurality
of laterally-spaced-apart elastic strands, a plu-
rality of relatively-non-elastic strands extending
substantially parallel with respect to the said
elastic strands, and a plurality of heat-shrink-
able strands of artificial resin in such manner
that individual strands of the said plurality of
heat-shrinkable strands extend crosswise with
respect to a plurality of the said elastic strands
and a plurality of the sald relatively-non-elastic
strands; and then subjecting the heat-shrinkable
strands to the action of heat to cause the same
to contract to grip both the said elastic strands

and the sald relatively-non-elastic strands ex- .

tending parallel with the said elastic strands.

3. A method for producing woven elastic
fabrics which method includes interweaving a
plurality of elastic strands, a plurality.of relative-
ly-non-elastic strands and a plurality of heat-
shrinkable strands of artificial resin, the said
strands being arranged so that individual strands
of the said plurality of heat-shrinkable strands
and individual strands of the said plurality of
relatively-non-elastic strands extend crosswise
with respect to a plurality of the said elastic

1]
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strands; and then subjecting the said heat-
shrinkable strands to the action of heat to cause

. the'same to contract to grip the said elastic

10
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strands in the fabric.

4. A method for producing woven elastic
fabrics which method includes interweaving a
plurality of elastic warp strands and a plurality
of relatively-non-elastic warp strands with a -
plurality of heat-shrinkable weft strands of
artificial resin in such manner that individual
strands of the said plurality of heat-shrink-
able weft strands extend crosswise with respect
to a plurality of the said elastic warp strands; and
then subjecting the said heat-shrinkable weft
strands to the action of heat to cause the same
to contract to grip the said elastic warp strands
and the said relatively-non-elastic warp strands

_ in the fabric. :
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5. A method for producing woven elastic

fabrics which method includes interweaving a

plurality of elastic warp strands with a plurality
of relatively-non-elastic weft strands and & plu-
rality of heat-shrinkable weft strands of artificial
resin in such manner that individual strands of
the said plurality of heat-shrinkable weft strands
extend crosswise with respect to a plurality of the
sald elastic warp strands; and then subjecting the
said heat-shrinkable weft strands to the action
of heat to cause the same to contract and grip
the said elastlc warp strands in the fabric.

6. A method for producing woven elastic
fabrics which method includes interweaving a
plurality of elastic warp strands and a plurality

_ of relatively-non-elastic warp strands with a plu-

rality of relatively-non-elastic weft strands and
a plurality of heat-shrinkable weft strands of
artificial resin in such manner that individual
strands of the said plurality of heat-shrinkable
weft strands extend crosswise with respect to a
plurality of the said elastic warp strands and
relatively-non-elastic warp strands; and then
subjecting the said heat-shrinkable weft strands
to the action of heat to cause the same to contract
to grip the said elatsic warp strands and the said
relatively-non-elastic warp strands in the fabric.

7. A method for producing woven elastic
fabrics which method includes interweaving a
plurality of groups of heat-shrinkable strands at
spaced Intervals with a plurality of elastic
strands in such manner that individual strands
of the said groups of heat-shrinkable strands ex-
tends crosswise of a plurality of the said elastic
strands, and also interweaving a plurality of
groups of relatively-non-elastic strands with the
said elastic strands in positions intermediate the
groups of heat-shrinkable strands; and then sub-
jecting the said heat-shrinkable strands to the
action of heat to cause the same to contract to
bind the said elastic strands in the fabric.

8. A method for producing woven scalloped-
edge elastic fabrics which method includes inter-
weaving a plurality of groups of relatively-non-
elastic weft strands with a plurality of elastic
warp strands at spaced intervals along the said
elastic warp strands, and also interweaving a
plurality of groups of heat-shrinkable wett
strands of artificial resin intermediate the other
said groups of weft strands in such manner that
individual strands of the said groups of heat-
shrinkable weft strands extend. crosswise of a
plurality of the said elastic warp strands; and
then subjecting the said heat-shrinkable weft
strands to the action of heat to cause the same to -
contract the fabric in the spaced areas containing
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the said heat-shrinkable strands to grip the said

elastic warp strands in the said contracted areas
of the fabric,

8. An anti-creep woven elastic fubric compris- -

ing: a plurality of elastic strands; and e plurality
of thermally-shrunk strands of artificial resin
Interwoven with and extending crosswise with re-
spect to the said -elastic strands and contracted
in situ to clamp the said elastic strands in the
fabric, the individual strands of the said plurality
of thermally-shrunk strands extending crosswise
of a plurality of the said elastic strands,

10. An anti-creep woven elastic fabric compris-

10

ing: a plurality of elastic strands; a plurality of

relatively-non-elastic strands; and a plurality of
thermally-shrunk strands of artificial resin in-

18

terwoven with and extending crosswise with re- °
spect to the said elastic strands and contracted '
in-situ to: clamp the said elastic strands in the:

. fabrie, the individual strands of the said plurality

+ 20

of thermally-shrunk strands: extending crosswise .

of.a plurality of the said elastic strands.

‘11. An'anti-creep-woven elastic'fabric compris- .
ing: & plurality of elastic strands; a plurality of -

relatively-non-elastic ‘strands extending in sub- :

stantiak parallelism with the sald elastic strands; -
and a plurality of thermally-shrunk strands of.
artificial :resin. interwoven -with and extending -
crosswise with respect to both the said elastic

strands and. the said: relatively-non-elastic:

strands and contracted in situ to clamp the said:
elastic strands -in- the fabric, the individual’
strands of the said plurality of thermally-shrunk .
strands extending crosswise of a plurality of the -

said elastic strands.

135

- 12. -An anti-creep woven elastic fabric compris-
Ing:. a plurality of- elastic’strands;.a plurality of :
relatively-non-elastic - strands - interwoven with .
and extending crosswise with respect to the said -

elastic strands; and a plurality of thermally-
shrunk strands of .artificial resin also inter-
woven with and extending crosswise with respect

40

to the said elastic strands and contracted in situ "

to clamp the said elastic strands in the fabric,
the individual strands of the said plurality of -

thermally-shrunk strands extending crosswise of

a plurality of the said elastic strands.

13. An anti-creep woven elastic fabric compris-
ing: a plurality of elastic strands; a plurality of
relatively-non-elastic strands extending in sub-"
stantial parallelism with the said elastic strands;
& plurality of relatively-non-elastic strands.in-
terwoven with and extending crosswise with re-

.45
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both relatively-wide areas and relatively-narrow
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spect to the said elastic strands and the relative~
ly-non-elastic strands extending parallel there-
with; and a-plurality of thermally-shrunk strands
of artificia); resin interwoven with and extending
crosswise with respect to the said elastic strands
and the other, said strands paralleling the same
and contracted in situ to bind the said elastic
strands:in-the fabric; the individual strands of
the said plurality of thermally-shrunk strands
extending crosswise of a plura!ity or the said
elastic: strands. .

14, An a,nti-creep woven elastic fabric having
both relatively-wide areas and. relatively-narrow
areas and comprising: a plurality of elastic warp
strands; a plurality of groups of relatively-non-
elastic weft strands respectively interwoven with
and extending crosswise of the said elastic warp
strands in the relatively-wide areas of the fabric;
and & plurality of groups of thermally-shrunk
weft strands of artificial resin respectively inter-

‘waven with and extending crosswise of- the sald

elastic warp strands -in the relatively-narrow
areas between the said groups of relatively-non-
elastic. weft- strands, the said thermally-shrunk
weft strands being contracted in situ by heat. to

-clamp the said elastic warp strands in the fabric

the individual strands of the said groups of ther-
mally-shrunk weft strands extending crosswise
of & plurality of the said elastic warp strands.

15, An anti-creep woven elastic fabric having

areas and comprising: a plurality of elastic warp

strands; a plurality of relatively-non-elastic warp
‘strands extending in substantial parallelism with
the said elastic warp strands; g -plurality of
-groups - of- relatively-non-elastic weft strands

spaced from each other and respectively inter-
woven with and extending crosswise of the said

.elastic warp strands in the relatively-wide areas
-of the fabric; and a plurality of grotips of ther-

mally-shrunk weft strands of artificial resin re-

Sspectively  interwoven in the relatively-narrow

areas of the fabric with and extending crosswise
.of the said elastic warp strands and the said
relatively-non-elastic warpstrands paralieling the
same and thermally contracted in situ to grip the
sald elastic strands in the fabric, the individual
strands of the said groups of thermally-shrunk

wvweft strands extending crosswise of a plurality of

the said elastic warp strands
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