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This 1nvention relates to 8 process for the
‘manufacture of elastic threads or cords and also
“to the manufacture of elastic fabrics.
manufacture of these materials it has been dif -
ficult. to make an elastic fabric which is- easily
stretchable or, as it is termed in the trade, a
“lazy” fabric. Fabrics of this type are espe-
~ cially desirable in -the manufacture of articles

In the

(Cl. 57—163)
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Briefly stated or summarized, the invention

.consists in attaching or depositing the rubber

of apparel which should have & relatively easy .

stretch, such, for example, as bathing suits or
elastic garment bands. The reason for the dif-

. ficulties heretofore encountered in the manu--
. facture of fabrics and threads of this type is °

“that in order to cover a thread or cord.or to
weave or knit such a fabric by machinery, the
~elastic threads must be stretched to a point where
there is little or no residual stretch so that the

elongation of the threads is limited during the -

covering of the thread or the making of fabric

. therefrom. Because of the substantial tension
- which is ordinarily maintained, the finished fab-

‘ric has a very strong tendency to contract. The -
"~ -is the finished product, or when the fabric is

desired. property of a mild tendency to contract,
just sufficient to cause the garment. to cling to
" the body without exerting’ excessive constriction,

10

constituent of the thread upon a backing or
foundation which has some ability to elongate,

but which will: reach its maximum elongation at -

" a point where the rubber portion ‘of the com-

posite material has reached .the determined ten- -
sion which will give desired elasticity to the fin-
ished thread or garment. There is little or no
recovery in a sheet of this material after it has

~ been stretched or “oriented,” so that the rubber |

~ is held in tension by the backing material.
- a-result, when the composite rubber and plastic

15 ,
. trolled stretch.
_*placed in the knitting or weaving machine, this

20

AS .

thread is covered with any suitable textile mate-
rial, the thread has no stretch or an easily con-
Also, when the threads are

property of the thread peérmits the machine to

operate with the ease and at speeds which -are
obtained in the manufacture of non-elastic fab- -

rics. _
When the thread is covered, if an elastic thread -

N completed the thread (or fabric) is preferably

- is impossible or difficult to obtain under exist-_ |

mg processes for the reasons stated.

~ One of the objects of the process which is illus- |
trated and described herein is to make a lightly-
- tensioned elastic thread or cord from which a

garment or tape may be fabricated on standard

weaving, braiding or knitting machines without
the difficulties due heretofore to the elongation

30

of such a thread or cord. It is, therefore, pos- .

sible by practising the invention to secure a

3b

- moderate elasticity in a ﬁnished "thread or in a -

garment made on the ordmar;_sr covering and knit-

ting or weaving machines.

The individual threads and the completed fab-'

) rics have new and useful properties, but the
claims to these articles are made in a divisional
application hereof Serijal No. 601,577, filed June
26, 1945,

40

Another ebJect of the invention is to prcvrde |

new and highly efficient methods for the manu-

facture of elastic threads or cords of general'

 utility.
- In the accompanying drawings and descrip-

- tion, there are shown several forms of the inven- .
tion, but it will be understood that the invention
. is not limited to the specific materials, details
_or steps shown, for, when the principles are un-
it is possible to ‘devise modifications

derstood,
or improvements thereon without departmg from
the basic principles of the invention |

45

put-through a finishing bath to remove the dirt,
oil: or sizing which may be found thereon. Water

soluble backing material will dissolve in the bath -

leaving a  soft, mildly elastic -fabric or thread.
While a water soluble backing is preferred be-
cause it is readily destreyed in the usual finish-
ing bath, any other fugitive backing may be

“employed with an appropriate after treatment

which will remove the plastic material but is

-non-deleterious to the rubber or covering mate-

rial.
In someé aspects of the mventmn it may be

desired to use as the backing material a non-

- fugitive plastic which has a certain amount of

stretch and ability to move with the rubber ele-~
ment of ‘the thread or cord. A backing of this
type will be retained in -the finished thread or
fabric, and while it will perform the same.func-

"tion of giving to the thread the firmness which

is so desirable for the covering and knitting or
weaving operations, it does not unduly affect the

“elasticity of the finished product. An advantage
- of this form of the invention. is that if the rubber

50

- quent.- manufacturing operations,
‘thread will not retract and lose its elastic prop--

element should be cut or broken during the subse~
the rubber

 erties as is a common fault in ordinary elastic

85

fabrics, but will be retamed in position and, there--

fore, the elastic effect of the thread wﬂl be re-_ |

tained on either side of the break. *
Fer the practice of the imrentlon the ccmpcsi-
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tion of the backing sheet is determined by a num-
ber of factors. |

-~ The backing layer should be one which will

. withstand the heat which is required to vulcanize
‘the rubber. If the backing layer is to be elimi-

nated by washing in a water bath, it must be
readily water soluble. The backing ‘material

should have the ability tc stretch or elongate and

to reach its maximum elongation at the point
“where the desired elongation or tension upon the

rubber is reached. 'There have been developed re-
cently a number of plastics or synthetic resins
which will answer these requirements, and while
it is not wished or intended to limit the invention

in any manner to one material or group of mate-

rials, it has been found that polyvinyl alcohol and
‘its derwatwes will operate satisfactorily.

For the rubber constituent of the thread it is
preferred to employ a natural or artificial water-
dispersion of rubber. Natural latex is admirably
suited for the purpose &s are the water-dis-
persions of natural or synthetic rubbers. It is
also possible to employ solutions of natural or
synthetic rubbers or rubber-like material in any
suitable vehicle. The rubber contains the usual
compounding and vulcanizing ingredients, or a
vulcanized rubber latex or rubber dispersion
may be employed, in which case the rubber layer
does not require further vulcanization.

When the backing employed is water soluble
and the rubber constituent is a water dispersion
of rubber or similar elastic material, it is essen-
. tial to protect the backing from the dispersion,
and for this reason the side of the backing which
is to receive the rubber will receive a light coat-
ing which will give an interposed layer of a water

resistant adhesive which will adhere to the back-

ing layer and also to the rubber. A cement suib-
able for this purpose may be made from any of
the well known rubber hydrochlorides.
materials having the properties suitable for the
purpose are available on the market under &
variety of trade names. If some other vehicle or
solvent for the rubber is employed which will at-
tack the backing layer, an appropriate change
in the composition of the intermediate adhesive
will be made.

~ Tor the modified form of the invention in which
an insoluble or non-fugitive backing is employed,
the backing material may be “nylon” or one of
the several polyvinyl chlorides, vinylidene chlo-
rides, rubber hydrochloride or any other orient-
able film, and in the use of any of these mate-

rials, it is not necessary to interpose a layer of
adhesive.

Other

10
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fabric made from the thread, one of the threads
being unraveled. In this view the fabricis deemed
to have been treated so as Lo remove the backing
layer.

Fig. 7 is a cross-section of one modification of
the invention in which a non-fugitive backing
is empleyed

Fig. 8 is a view showing a febric mede frem
the thread of Fig. 7. .

 Pig. 9 shows g mogdification of the process after

the sheet of backing and applied rubber has been

- assembiled.

15
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- Fig. 10 shows the second step in the modified
Process.

Fig. 11 shows the twisting and covering of
threads, this view showing the stretching or elon-

gation of ‘the composite threads as taking place

concurrently with the twisting and covering op-
erations. In this view the thread is twisted and
covered on g so called “down-twister.”

Fig, 12 is & deta,il section on the line 52—-&2 of

- Fig. 11.

20 .
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Having set forth the invention in general

terms, practical applications thereof are shown
in the accompanying drawings in which:

Fig. 1 is a diagrammatic showing of the first
several steps in the process in which a water solu-
ble or other fugitive backing is employed and in

which the rubber is applied as a water disper-
sion.

80

Fig. 2 shows the steps employed for the forma-

tion of the rubber thread when the backing ma-

terial is elongated before the composite sheet is

- cut into threads.
Fig. 3 shows the twisting and covering of the
thread on what is known as an ‘“up-twister.”
Fig. 4 is & cross-section on the line 4—4 of Fig. 1
- showing the sheet from which the threeds are
cut. .
Fig. 5 is a view showing the thread separated
into its constituent parts.

8b

| a location for the next series of steps.

‘body of the thread.

purpose is indicated at I1f.

Referring to Fig. 1, a sheet of po]yvmyl alcohol
or other soluble or fugitive material is indicated
at | as it is passed from a supply roll 2 over a
guide roll 3 and thence to & pair of stretching
rolls ‘4. The rolls & are preferably driven at a
substantially accelerated surface speed so as %0
stretch and partially orient the material, and to
facilitate the elongation ¢f the material the roli
3 and the rolls 4, or either of them, may be gently
heated to soften the backing sheet. While any
suitable degree of stretching may be performed
at this: point, a polyvinyl alcohol shee{ or film
which can be elongated 1000% before 1is com-

plete orientation, i. e.,, when no further stretch

can be imparted thereto, will be elongated say
500% bhetween the rolls 3 and 4. It is possible {o
omit all stretching during this stage in the proc-
ess and perform all of the stretching of the back-
ing at a later stage in the process.

From the rolls &4 the material in its partially
stretched condition has applied 1o one side there-

of a water-resistant adhesive . The applicator

roll 7 indicates one means by which this opera-
tion may be performed. After the intermediate
or protective layer is applied to the backing, it
is ready to receive the coating or layer of rubber
or similar elastic material which is to form the
In the drawing g simple
form of spreader blade 8 is illustrated as merely
an example of one means which may be used for
the purpose. Behind this blade 8 is a bank 9 of
elastic material in the form of latex or rubber
dispersion which is spread over the protective
adhesive coating to a thickness determined by
the desired gauge or thickness of the finished
rubber thread. In lieu of the spreading opera-
tion, the rubber may be applied by any suitable
means, such, for example, as by calendering,

From the rubber application point, the sheet
of bdcking with its overlying rubber layer now
passes into a heated chamber {8 where the layer
of rubber is dried and vulcanized. As the sheet,
now carrying the vulcanized rubber layer, issues
from the drier-vulcanizer it may receive a coat-
ing of soapstone or other material to render its
surface non-adhesive. A dusting device for this
The sheet is then
rolled up as shown at 12 and the roll permitted to
stand until the material is cooled and sets.

A roll of the material {2 is then transferred to

From the
roll 12 the material is cenducted {0 pairs of

Fig. 6 is a view of an ordinary cross-woven 76 stretching rolls i5 and 16 which may be heated
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- and are driven at progressively accelerated spéeds;
to impart the final stretch and orientation to the.

backing material. . This operation also stretches

the Tubber to the desired degree. The distribu-

tion of the total elongation of the backing be-

~ tween preliminary stretching rolls 3 and 4 and

the final stretching rolls 15 and 16 will be option-

al, depending upon the amount of elongation re-.

quired to bring the backing to complete or sub-
 stantially complete orientation and also upon the

‘degree of stretch or tension which it is desired to
impart to the rubber. In any event, the amount
of stretch which is imparted to the composite
sheet between rolls 1% and 16 should be consider-
ably under the elastic limit of the rubber so as

to impart the light, easy or “lazy” tension to the
rubber constituent of the thread in order to eb-_

tain the “easy” stretch which is desired.

From the rolls 16 the composite material is
passed between a pair of cutter rolls 1T which
slit the material into a plurality of threads or

ribhons.
" through a comb (8 and thence to guide rolls i9

from which the threads pass to wind-up spools 20,

or all the ends are wound on a single beam.
- The composite threads obtained in the manney
described are practically non-stretchable owing
to the fact that the backing layer has béen elon-
cated up to the point where little or no further
elongation is possible, or, in the terms commonly
~used in this connection, the backing layer is said
to be fuily oriented, i. e., the molecules have re-
arranged themselves so that no further elonga-
tion is possible, However if the thread is relaxed,
the rubber will tend to contract, throwing the
thread into a series of closely spaced spirals, but
as the oriented backing cannot contract, the

rubber will remain in longitudinal tension. The .

Fyom the slitter 17 the sheet is passed

~ etlon so as to impart a certain degree of added

elasticity to the thread. A device for thlS pur-

- pose is shown in Fig, 3.

The thread from the rolls 20 may be re-spooled ?
on the' ordinary package 22 such as used in
standard ‘“up-twist’” covering machines. The

- package is rotated as shown and the composite

10
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thread passed through the well known flyer 24
to rolls 25, this operation imparting a twist to the
thread. The amount of the twist may exceed the

‘natural twist, in which case the rubber will be

placed under increased compression. This is. an
especially valuable attribute of the invention, as
rubber under compression has much superior
aging qualities. ‘From the rolls 2% the twisted

- thread passes through the center of the rotating

20

25

30

package 26 which carries one or more strands of .
the covering material which are wrapped in close
covering spirals over the twisted thread which
now thecomes the core of the covered elastm
thread, now indicated by the numeral 28. The |

outer wrapping maintaing the compressien' im-

parted to the rubber during the twisting opel‘a-— |
tion. It will be observed that the direction’ of
twists imparted by the operation of the packages
22 and 26 are in opposition so that a substan--
tially balanced or non-kinking thread is ob-
tained. The thread thus obtained has a certain
degree of give or elasticity due to the.fact that
the rubber and its backing layer are twisted in
spiral form. ‘The amount. of stretch of which
this thread is capable is dependent upon the ex-

" tent to which the spirals of the backing mate-

35

rial may straighten out. If a very tight twist
with a high order of twists per inch is imparted
to the composite core at 22-—24, the amount of

elongation may be guite small, but if the twist is

- on g longer spiral with less twists per inch, the

thread will always assume a spiral formation with

the backing layer on the outside of the rubber.
~ This property of the composite thread to as-
sume a natural twist or spiral is a substantial

merit of the thread because the twisted or spiral
rubber is under compression. A rubber thread

- made from such a twisted rubber core, has much
superior aging qualities because the: twisted rub-

ber is compressed laterally, although it is still
-under longitudinal tension.  'The fact that the

backing layer is on the outmde surface of the

thread-will protect the thread from the air and
reduce or retard oxidation. The surface of the

yubber which is next to the backing and .at which .

40
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possible elongation is greater. As the rubber.is
compressed within the spiral outer backing layer,

- there is always a point at- which no further

stretch can be imparted to the composite thread.

‘The controlling factor for the elongation is the

oriented and non-stretchable backing layer or

ribbon which will give g total elongation only to

. the extent to whiclh the spirals of thé backing

60

point the rubber is under maximium tensmn 15 |

completely shielded from the air.

It will be seen that as the thread as now con-

stituted is firm and has little or no stretch .or.
elongation because of the presence of the oriented

backing layer, it may be used in any standard

type of textile machine with great ease and facil-

ity for the operator does not have to make any
allowances for stretch in the thread. It may be

placed directly in a loom or knitting machine if
bare rubber thread is to be used. .  However; it is_
- generally preferred to cover a. rubber thread with -

a jacket or winding of cotton, rayon, nylon or
other textile material before incorporatmg 1t in

a garment,

- For covering the materlal the eomposite thread -

" of rubber and backing may be placed on the
beam or spools of an ordinary covering machine

and one or more layers of the textile material

wrapped about it. The covering operation may

be performed while the thread is held in straight

or taut condition. It is: preferred, however, to
twist the rubber thread during the covering oper-

65

may spread apart before they reach their limit.

‘The- rubber is still under a rather light tension

when the composité thread has reached the limit
of its extensibility. .

What has, therefore, been accomplished is a
thread shewn in Fig. 5 Whlch has exactly the same
capacity for elongation as a highly tensioned rub-
ber thread -which may be used successfully and
practically on standard elastic knitting, weaving
or braiding machines. However, when the back-
ing is eliminated, as has been stated, the rubber

- constituent of the thread will contract and there

60

is, therefore, obtamable a softly vielding piece of
elastic goods or.fabric. a
If as suggested a.bove the tmstmg epera,twn is

'emlt;ted the resultant composite thread will have

" a reduced elongation owing to the presence of the

substa.ntml]y non-stretchable backing, but when
65

tract, giving a mild elasticity to the product.

the backing is eliminated the latent tension in the
rubber will be released and the thread will con-
As

- the rubber i1s not twisted in this form, the thread

75

will not have as much elastlmty as in the pre- |
ferred form.

- In Fig, 6 is 111ustrated a, sunple square woven
fabric as an example of the product after the

 backing has beén eliminated. This fabric will be

considered to have been WDVE‘II from threads 28
on an ordmary loom. After the fabrlc was com-
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pleted, it was given the usual water bath or scour-

ing treatment to remove dirt, oil, sizing and other
extraneous matter and the wa.ter has attacked the
solible backing 1 and that is now completely elim-
inated. The material is an elastic fabric with a

unit. From rolll 41 the thread passes to a sécond

pair of rolls #2. The rolls 40 and &1 are prefera-

" bly driven at the same surface speed as the draw-

" contractive property imparted by the tensioned

and twisted rubber threads.
- While for many types of fabrics it may be de-
sirable or advantageous to remove the backing

layer, in other fabrics this may not be so desirable.

~and in that case any of the non-solulfle, but ori-

entable materials may be employed.

- . In Fig. 7 the rubber layer or constituent is indi-
cateddt 9= gnd the backing layer at 18, In mak-

ing thix type of fabric or thread the same pro-

cedureg are employed as in the one just described

ing rolls, but the rolls 42 are driven at an ac-
celerated surface speed so that the composite ma-
terial is given the stretch which is necessary to

~elongate it.

106
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in full; except that the protective adhesive § is

not necessary. The degrees of stretch required to
- give the preliminary and the final orientation will

be determined from the character of the material
and the results desired, it being desirable always
to impart an elongation after the application of
the rubber layer which will give the desired ten-
sion te¢ the rubber constituent of the thread. As
the backing is not eliminated, the amount of elas-
ticity or stretch in this finished thread or fabric
will be determined by the extent to which the
spirals of the backinig layer may be elongated be-
fore the limit of extensibiiity is reached.

The form of the invention shown in Figé.El to
12 differs from that shown and described hith-

erto mainly in the fact thal the stretching of the
composite material is performed after it is cut
into threads and simultanecusly with the twist-
ing and covering of the threads.

In Fig, 9 a sheet of backing material and rub-
ber is indicated at 30, this sheet having been
made by the procedure illustrated in Pig. i or
by any of the modified processes. The backing
material may have been given a prelimminary and
partial stretch or it may be without any elonga-
tion at this point.  The material is first cut into

- @ series of tapes or relatively wide ribbons by the

slitting knives 32 and thence passed to g pair of
guide rolls 383 from which the ribbons or tapes
are wound upon a plurality of storage spools 34.
The rubber at this point is not under any ten-

~ sion whatever and the spools may be stored for a-

considerable period without deterioration of the
rubber, and may be shipped to the thread maker
in this condition.

For the manufacture of the finished thread s
-ribbon or tape is led from the roll 34 through a
final slitter 3% where the compcesite material is
cut into the narrow thread iform, all of the
threads being wound up on a beam indicated by
the numeral 36. 'This beam is then mounted in
a. covering machine,

The twisting and covering operation is per-
formed in a down twister and as shown diagram-
matically in Fig. 11, it being understood that the
drawing is illustrative only and that the number

%0

25

From the rolis 42 the thread passes to the palr
of guide rolls 44 and is attached to the rotating
package or spindle 45 which twists the composite
thread into the desired spiral form. Between the
rolls 44 and the spindle the thread passes through
a spool or package 46 containing the covering
meterial 4T which passes through the flyer 48
and is wrapped about the thread, it being nsved
that the twists imparted by the spindle 45 and
the package 46 are in the reverse direction as in-
dicated by the arrows. 'The covered thread
passes through guide roils 5¢ and to & traveling
eye or layer 85! which winds the. twisted and cov-
ered thread upon the rotating spindle.

The method illustrated in Figs. 9 to 12 has cer-
tain advantages for commercial practices. It is
also advantageous because the order of the final
thread slitting and stretching steps makes it pos-
sible to secure much smaller gauge threads than
is practical where the stretching precedes the

- final cutting operation.

30
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Por the manufacture of Very fine rubber

threads a still further variation of the process

may be employed. In such a case the backing
material is coated with g layer of unvulcanized
rubber which is dried and then the composite

sheet of backing material and unvulcanized, rub-
ber is stretched which orients the rubber and the
backing sheet simultaneously. While unvulcan-
ized rubber will not orient uniformly, if stretched
by itself, the presence of the uniformly orientable
backing will cause the rubber to orient uniformiy.
This cperation will give a rubber filin of extreme
thinness. The composite sheet will then be vul-

 canized. If desired the material may be given &

43

&0

6b

- further orientation after vulcanization either in

sheet form or after the sheet is cut into threads.
This will reduce the size of the threads still
further. |

It will be unders‘wod that where the term “rub-
ber’” is used, the intention is to cover any na-
tural or synthetic rubber or elastic rubber-like
material in any form, By the term “orientable”
is meant any of the synthetic resins, vinyl com-
pounds or any of the numerous plastic materials
which have been developed in the arts which have
the property of elongating to a definite or fixed

‘degree, a result which is commonly attributed to

- an orientation of the molecules of the material,

60

of threads carried on a beam is limited only by

the number of twisting units which may be car-
ried on one twisting machine.

Fropl the beam 36 each threa.d 38 is led to a
rolls by which the thread is stretched to com-
plete the orientation of the backing and impart

~ the desired tension to the rubber element of the
composite thread.

. This group comprises a pair
of drawing and guide rolls 40 and an intermediate
roll 41 which may be heated moderately to facili-
tate the orientation of the backing. Preferably
this roll 41 extends the entire length of a twisting

il

This property of stretching or orientation is fre-
quently aided by the application of heat. By
“fugitive backing’” is meant a layer or sheet of
this type of material which is socluble in a medium
which does not affect the elastic constituent or
the covering maeaterial employed. Ordinarily the

fugitive material will be one which is water solu-

ble so that it may be readily removed by merely
washing the thread or the completed fabric in &
water bath, although other materials may be

. eliminated by other non-deleterious treatments.

10

({:

It will also be appreciated that while it is desira-
ble to orient the backing partially so as to give
a, light degree of tension to the rubber when the
backing is fully oriented, in its broader aspects
this does not exclude performing all the orienta-
tion after the rubber layer is applied. The orien-
tation may be carried to the limit or it may ap-
proach that degree. It will, therefore, be under-
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stood that the term “orientation” or “orienting”

is intended to cover both partial and complete =

orientation. Nor is it necessary to stretch the
backing before the slitting of the sheet into
threads, as part or even all of the stretching may

take place after the slitting. Operation. Where

the term “threads” is employed, it will be under-
stood to cover fine and heavy threads, cords and

- cables, and “i’abrics" include all types of textile

material.
What is claimed is: -

- 1. The process of manufactunng an elastic
thread comprisink applying a layer of rubber to
g, sheet of orientable backing material to make
a composite sheet, stretching the material to
orient it and place the rubber under tension cut-
ting the composite sheet during the process to

form threads and thereafter ehminating the_

backing sheet.
2. The process of manuf acturmg a covered

elastic thread comprising applying a layer of rub- .

10

ting the sheet into r1bbons during the process to
form threads, twisting the ribbons to impart a
limited elasticity to the threads, covering the
twisted ribbons with a textile material and treat-
ing the covered ribbons vvit.h a soivent to dissolve

-the backing material.

8. The process of manufacturing an ela.stic

thread comprising joining a sheet of unvulcan-

. ized rubber and. a sheet of stretchable backing

10

15

20

ber to a sheet of orientable backing material to
make a composite sheet, stretching the material

" to orient it and place the rubber under tension,
during the process, cutting the composite sheet
into narrow ribbons to form threads, twisting
the threads to impart a limited elasticity thereto,
covering the twisted thread with a textile mate-
rial and treating the covered thread to release the
‘backing material. ~
- 3. The process of manufacturmg a covered
~elastic thread comprising attaching a layer of
rubber to a
siimultaneously elongating the backing material
and the rubber until the former has substan-
tially reached the limit of its elongation, cutting
the sheet into ribbons during the process, cover-

ing the ribbons with textile material and treat-.

ing the covered ribbons to ellmlna.te the backmg

" material.

4. The process of manufacturmg a covered

a backing sheet of orientable material,

26
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material to form a laminated sheet, vulcanizing
the rubber on the sheet, cutting the laminated
sheet during the process into narrow. ribbons,
stretching the ribbons until the backing material
has approached its limits of extensibility and then
eliminating. the backing material SO as to release
the rubber ribbons.

9. The process of manu.fact.m mg an elastic
thread comprising joining a sheet of rubber and a
sheet of an orientable plastic backing material to

+ form a laminated sheet, vulcanizing the rubber
- on the sheet, cutting the laminated sheet into

narrow ribbons, stretching the backing material

to place the rubber in tension and then treating

the ribbons with a solvent for the backing mate-
rial so as to release the rubber constituent from

. the restraining effect of said material.

10. The process of manufacturing a covered
elastic thread comprising uniting a layer of rub-
ber and a layer of a fugitive orientable plastic
madterial to form a laminated sheet, stretching the
laminated sheet to eliminate substantially any
further stretch therein and to place a determined
degree of tfension in  the rubber, cutting the

| stretched sheet into a plurality of narrow ribhons,
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covering the ribbons with a textile material, and
removing the plastic material. |
11. The process of manuf acturmg a covered
elastic thread comprising uniting a layer of rub-
ber and a layer of a fugitive orientable plastic

material to form a laminated sheet, stretching

- the laminated sheet to eliminate substantially

elastic thread comprising attaching a layer of

rubber to a backing sheet of orientable material,

cutting . the composite sheet into ribbons and
stretching the composite ribbons until the rub-
ber and the orientable material have reached the

desired degree of attenusation snd removmg the

backing material. |

5. The process of manufacturmg an elastic
thread comprising elongating a sheet of orient-
able material to partially remove the stretch
therefrom, applying a coating of unvulcanized

rubber to the sheet, vulcanizing the rubber on.

“the sheet, stretching the sheet with the rubber
thereon to substantially the limit of the elonga-

tion of the sheet, during the process cutting the

- sheet into ribbons to form threads and removing
the orientable material from the threads.

6. The process of manufacturing an.elastic
thread comprising elongating a sheet of soluble
orientable backing material to partially remove

~ the stretch therefrom, applying a coating of un-
.- yvulcanized rubber to the sheet, vulcanizing the
" rubber on the sheet, further stretching the back- .

ing material with the rubber thereon, cutting the

sheet during the process into ribbons to form

threads and treating the composite threads with
a solvent to remove the backing material.

7. The process of manufacturing a. coveredf |
elastic-thread comprising elongating a sheet of .

a.-soluble orientable backing material to partially
remove the stretch therefrom, applying a. coating

any further stretch therein and to place a deter-

 mined degree of tension in the rubber, cutting

the stretched sheet into a plura.hty of narrow

‘ribbons, covering the ribbons with a textile ma-
terial, and treating the threads with a solvent

for the pia.stlc material.

12. The process of manufacturing a. covered |

~ elastic thread comprising uniting a layer of rub-

60

ber and a layer of an orientable, water soluble
plastic material to form a laminated sheet,

 stretching the laminated sheet to bring the plas- |

55
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tic material to substantially complete orientation
and at the same time to impart a predetermined
tension to the rubber, cutting the stretched sheet
into .a plurality of narrow ribbons, covering the -
ribbons with a textile material,” and washing the
threads thus formed to remove the plastic
material. |

'13. The prccess of manufacturmg a covered

" elastic thread comprising uniting a layer of rub-

85

" ber and a layer of fugitive orientable plastic ma-
terial to form a laminated sheet, cutting the

laminated sheet into a plurality of narrow rib-
bons, stretching the material and its attached
layer of rubber to place the rubber in tension,

- covering the ribbons with textile material, and

70

of unvulcanized rubber to the sheet, vulcanizing

- the rubber on the sheet further stretching the .
backmg material mth the rubber therecn cut.
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removing the plastic material.

14. The process of manufacturing a covered
elastic thread comprising uniting a layer of rub-
ber and a layer of fugitive orientable plastic
material to form a laminated sheet, cutting the

laminated. sheet into a plurality of nmarrow rib-
pons, stretching the material and its attached
layer of rubber to place the rubber in tension.
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covering the ribbons with textile material and
treating the. threads with a solvent for the plastic

material.

15. The process of manufacturing s, covered
elastic thread comprising uniting s layer of rub-

ber and g layer of orientable, water solubie plas«

tic material to form a laminated sheet, cutting

the laminated sheet into a plurality of narrow
ribbons, stretching the ribbons to place the rub-
ber in tension, covering the stretched ribbons
with a textile material, and washing the threads
to remove the plastic material.

16. The process of manufacturing a covered
elastic thread comprising applying a coating of
a water resistant adhesive to one side of o sheet
of orientable, water soluble plastic material, ap-
plying a water dispersion of rubber to the coated
side of the sheet, drying and vulcanizing the rub-
ber therecn, stretching the -plastic material i¢
bring it to an oriented condition and at the same

time to impart a predetermined tension to the

rubber, during the process cutting the stretched
sheet into a plurality of rikbons, covering the
ribbons with a textile material, and Washing the
threads to remove the plastic maierial.

17. The process of manufacturing an elastic
thread comprising stretching a sheet of plastic
material to an intermediate state of elongation,
applying a layer of rubber to the sheet in that
condition, stretching the composite sheet to fur-
ther elongate the plastic material and to atten-
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uate the rubber to & predetermined degree, cut-

ting the sheet into g plurality of narrow ribbons
and then removing the plastic material to release
the rubber.

18. The process of manufacturing an elastic

39

thread comprising stretching a sheet of plastic

material to an interinediate state of elongation,
applying a layer of rubber to the sheef in that
condition, cutting the sheet into narrow ribbons,
and stretching the ribbons to further elongate
the plastic material t¢ attenuate the rubber to
a bredetermined degree gnd then removing the
plastic material to release the rubber. |

. 19, The process of manufacturing an elastic
thread comprising, applying a layer of rubbker to
a sheet of orientable plastic materiagl and cut-
ting the sheet into narrow ribbons, stretching
the ribbons to elongate the plastic material and
to place a predetermined tension in the rubber
and then removing the plastic material to release
the rubber,

20. The process of manufacturing a covered
elastic thread comprising stretching a sheet of
- orientable, fugitive plastic material to an inter-
mediate state of orientation, applyving a laver
of rubber to the sheet while in that condition,
cutting the composite sheet into narrow ribbons,
stretching the ribbons to. further orient the plas-
tic material and at the same time placing the
rubber under a predetermined tension, covering
the ribbons with g textile material, and remov-
ing the plastic material.

21. The process of manufacturing g covered
elastic thread comprising stretching a sheet of

orientable, water soluble plastic material to an

intermediate state of orientation, applying a
layer of rubber to the sheet while partially
oriented, stretching the plastic material to fur-
- ther orient it and at the same time placing the
rubber under a predetermined tension, during
the process cutting the composite sheet into nar-

row ribbons, covering the ribbons with a textile

material, and washing the threads to remove the
plastic matenal |
22. The process of manufacturmg an elastlc

40

12
thread comprising applying a layer of unvulcan-
ized rubber to & temporary backing of orientable
plastic material, simultaneously orienting the un-
vulcanized rubber and the plastic material, vul-
canizing the rubber on the backing slitting the
laminated material into threads and then 2limi-
nating the backing. |
23, The process of manufacturing .an etastic
thread comprising applying a layer of unvulcan-
ized rubber to & temporary backing of orientable

~plastic material, simultanecusly orienting the un-

vuleanized rubber and the plastic material, vul-
canizing the rubber on the backing, slitting the
laminated material into threads, further orient-
ing the threads and then eliminating the backing.

24. The process of manufacturing an elastic
thread comprising applying a layer of unvulcan-
ized rubber to a temporary backing of orientable
plastic material, simultaneously stretching the
unvulcanized rubber and the plastic material to
orient the rubber and the plastic material, vul-
canizing the rubber, slitting the composite sheet
thus formed info threads and then elimingting
the backing.

25. A process in accordance with clann 24 in
which the material 1s further oriented after vul-
canization.

26. A process in accordance with claim 24 in
which the thireads are stretched to further orient
the backing material and to place the rubber un-
der tension.

2%7. The process of manufacturing an elastic
fabric comprising applyving g layer of rubber to a
sheet of fugitive, orientable plastic material,
stretching the material to place the rubber under
g predetermined tension, during the process cut-
ting the sheet inte narrow ribbons to form
threads, fabricating the threads into a fabric, and
thereafter treating the fabric to remove the
plastic material. o
. 28, The process of manufacturing an elastic

fabric comprising applying a layer of rubber to a

45
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sheet of fugitive, orientable plastic material, dur-
ing the process cutting the sheet into narrow rib-
bons to form threads, stretching the materiz] to

place the rubber under a predetermined tension,

covering the threads with a textile material, fab-

ricating the covered threads into a fabric, and
thereafter treating the fabric to remove the

plastic material.

29. The process of manufacturing an elastic
fabric comprising applying a layer of rubber to a
sheet of fugitive, orientable plastic material, cut-
ting the sheet into narrow ribbons, stretching the
ribbons to place the rubber under g predetermined
tension, fabricating the threads into a fabric, and
thereafter treating the fabric to remove the plas-
tic material.

30. The process of manufacturing an elastic
fabric comprising applying a layer of rubber to
a sheet of fugitive, orientable plastic material,
cutting the sheet into narrow ribbons, stretching
the ribbons to substantially the limit of its elon-
gation gnd at the same time placing the rubber
under a predetermined tension, covering the .
threads with g textile material, fabricating the
covered threads into a fabric, ang thereafter

treating the fabric to remove the plastic mate-

rlal

31. The process of manufacturing an elastic
fabric comprising uniting a layer of rubber to a
sheet of water soluble, orientable plastic material,
cutting the sheet into a plurality of narrow rib-
bons, stretching the composite ribbons thus
formed to substantially orient{ the plastic mate-
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rial and place the rubber under tension, covering
the ribbons with a textile material to form
threads, fabricating a fabric from the threads,
and washing the fabric to remove the plastic ma-

terial. |
| STERLING. W. ALDERFER.
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