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to United States Rubber Company, New York, 
N. Y., a corporation of New Jersey 

Application February 24, 1944, Serial No. 523,756 
(C. 117-7) 9 Claims. 

This invention relates to an improved method 
of making an elastic fabric, by adhesively combin 
ing elastic material with an extensible layer of 
textile fabric, and particularly to such method 
Wherein the elongation of the textile fabric in the 
finished product is increased uniformly through 
out in one direction, as compared to its normal 
state, by gathering the opposite edges of the tex 
tile fabric, and stretching same in a direction 
transversely to such edges prior to combining the 
elastic material With the textile fabric. 

It is known that textile fabric such as a knitted 
fabric when stretched transversely in the direc 
tion of its courses, and a fabric such as a bias 
Cut WOWen fabric when stretched transversely and 
diagonally of the threads, will contract in the lon 
gitudinal direction, and when the tension is re 
leased the fabrics may be stretched again in the 
longitudinal direction an amount substantially 
equal to the amount of the contraction. By this 
procedure the elongation of a fabric in one direc 
tion may be increased by decreasing the elonga 
tion in the direction transverse thereto. By the 
use of this principle, it has been proposed to in 
Crease the elastic elongation in one direction of 
a composite elastic fabric contatining a layer of 
knitted textile fabric combined with a layer of 
elastic rubber. In accordance with this prior pro 
cedure the knitted fabric Was stretched trans 
versely in the direction of the courses, so as to 
Contract the fabric in the direction of the Wales, 
and while so stretched the layer of fabric was 
combined with an elastic layer of rubber by ad 
hering the rubber thereto. 
The above process is described in United States 

Patent No. 2,004,110, granted June 11, 1935, to 
P. H. Head. In that process provision was not 
made to permit the knitted fabric to contract 
freely and uniformly as it was being stretched 

- transversely which is necessary in order to obtain 
the maximum elongation and uniformity of 
stretch in the finished elastic fabric. Although 
it is stated in the above mentioned patent that 
the treatment of the fabric may be continuous 
there is no disclosure as to how the textile fabric 
may be continuously stretched transversely and 
the elastic material continuous but successively 
and simultaneously applied thereto. The problem 
of permitting the textile fabric to contract freely 
particularly arises when the fabric is processed 
continuously, as when it is stretched transversely 
on a tentering machine where the opposite edges 
of the fabric are held in a fixed position along 
the diverging inelastic chains of the machine so 
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that it is restrained from contracting longitudi 
nally when it is stretched transversely. 
The process constituting the present invention 

is adapted to be carried out continuously and 
permits the textile fabric to contract freely and 
uniformly in one direction when it is stretched 
in the direction at right angle to the direction of 
contraction. The term “textile fabric' is used 
here in the sense that the fabric is capable of 
so stretching and contracting. The direction of 
the contraction of the fabric is referred to as the 
longitudinal direction and the direction at right 
angles thereto is referred to as the transverse di 
rection. It is also to be understood that the term 
"contraction' means the longitudinal shortening 
of the fabric resulting from stretching it trans 
versely. In accordance with the practice of the 
present invention, a transversely stretchable tex 
tile fabric is first gathered along its opposite lon 
gitudinal edges in an amount substantially equal 
to the desired longitudinal contraction of the fab 
ric, which should be at least 15% of the normal 
finished length of such edges. The fabric is then 
stretched transversely between the edges, and al 
though such edges may be held in a fixed position 
by the tenter frame, the fabric is free to contract 
longitudinally as it moves along the diverging 
sides of the tenter and is being stretched trans 
versely. While the textile fabric is held in the 
transversely stretched condition, an elastic layer 
of material, such as for example, natural Or Syn 
thetic rubber, or rubber composition or rubber 
like material, or other elastic plastic, is adhered 
to and elastically combined with the fabric. The 
elastic material may be applied to the textile falo 
ric in accordance with procedures heretofore used, 
such as by applying a coating of rubber or other 
plastic containing fluid to the fabric and there 
after drying and/or vulcanizing the solids de 
posited from the fluid to form an elastic layer 
adhered to the fabric, or the elastic material may 
be calendered on the fabric, and in the case of a 
vulcanizable material, it may be subsequently vul 
canized. 

The operation of gathering the longitudinal 
edges of the textile fabric prior to stretching it in 
the transverse direction is an improvement Over 
the prior process because by so doing the textile 
fabric is permitted to freely contract in the lon 
gitudinal direction and the fabric is thereby in 
parted greater extendibility and more uniform 
elongation throughout than Was heretofore ob 
tained, and the finished composite elastic fabric 
is provided with the same improved qualities. 
The gathering operation also makes it possible to 
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perform the process in a continuous manner on 
a tentering machine and thereby produce rela 
tively long lengths of the elastic fabric without 
any Sea.m.S. 
The method practised in this invention Will 5 

be described more fully in connection with the 
accompanying drawings, in which 

Fig. 1 is a plan view of an apparatus which is 
suitable for performing the method practiced in 
this invention; O 

Fig. 2 is a plan view of a fragment of a trans 
Versely extendible textile fabric showing Oile of 
its longitudinal edges, which has been gathered 
on a sewing machine and Stitched to hold the 
gathering in place; 15 

Fig. 3 is a plan view of an apparatus capable 
of carrying out another form of the method; 

Fig. 4 is a cross-section of a portion of the 
apparatus shown in Fig. 3, and illustrating the 
mechanism for gathering one of the longitudinal 20 
edges of the textile fabric; and 

Fig. 5 is an end view of the apparatus shown 
in Fig. 4 taken on a line 5-5 of Figs. 3 and 4. 

In the practice of the present invention by the 
use of the apparatus T0, shown in Fig. 1, the 25 
longitudinal edges f-f of the transversely stretch 
able textile fabric 2 are first uniformly gath 
ered on a sewing machine, or by any other Suit 
able means, so as to gather the edges as illus 
trated in Fig. 2. However, as shown in the latter 30 
figure only one of the edges is shown as gath 
ered by the stitches 3, it being understood that 
both edges are to be gathered similarly. The 
gathered fabric may be wound on a roll 4, or 
may be draped in a bOX, and is led from the roll 35 
or box to the transverse Stretching apparatus 
lo, which is a tenter frame of a common type. 
The opposite edges - of the fabric are led into 
the left end of the machine, as viewed in Fig. 
1, and are secured to pins 5 carried by the 40 
chains 6 and 7 of the tenter frame f. 
The top reach of chains travel from the left to 

the right as indicated in Fig. 1 by the arrow A, 
and they diverge from another in such direction. 
As the fabric travels from the left end of the 45 
machine towards the right end, it is stretched 
laterally due to divergence of the chains, and 
that much of the original capacity of the fabric 
to stretch transversely is subtracted and added 
to the capacity to stretch longitudinally, there- 50 
by potentially increasing the longitudinal elon 
gation of the fabric. Since the edges I of the 
fabric 2 are in a gathered state on the chains, 
they can contract without being restrained by 
the fixed position of the edges on the chains 6 55 
and it. The divergent course of the chains 6 
and li turns at the hinged points 9 to about a 
parallel course. During the travel of the fabric 
along Such course, the elastic material is com 
bined with the stretched textile fabric. 60 
As shown in Fig. 1, the elastic rubber contain 

ing fluid 20, from which the elastic material to 
be combined with the fabric is derived, is applied 
by a doctor blade 2 to form a coating 22 which 
is set and converted into an elastic medium by a 65 
drier 23. The coating may also be vulcanized 
while passing through the drier 23, if desired. As 
the coated and dried composite elastic fabric 24 
reaches the end of the tenter frame 8, it may 
be removed therefrom and wound on a roll 25. 70 
If desired the coating may be dried to a tacky 
condition and another layer of fabric may be 
adhered to the tacky coating which may be sub 
Sequently Vulcanized. - 
The tenter frame chains 6 or f are support- 75 

4. 
ed at the left end of the machine by sprocket 
Wheels 26 and 2 and at the right end of the 
frame by Sprocket wheels 28 and 29. The chains 
are driven from any suitable source of power 
as by a chain 30 and sprocket 3. The Sprocket 
3 is keyed to a shaft 32 to which the sprockets 
28 and 29 are keyed. "The windup roll 25 is 
driven by a slip belt drive 33, comprising a belt 
34 which is driven by a pulley 35 keyed to the 
shaft 32, and drives a pulley 36 keyed to a shaft 
3 on which is affixed the roll 25. 
The distance between the parallel sides of the 

tenter frame to is adjustable and the diverging 
Sides are pivoted at 9, and 38 for the purpose 
of controlling the transverse stretch of the fab 
ric 2, and also for the purpose of accommodat 
ing different widths of the textile fabric 2 in 
its normal condition as it enters the feed end 
of the frame at the left. Circular brushes 39 
containing relatively stiff bristles are mounted 
on the feed end of the tenter frame over the 
tenter pins 5 for the purpose of pressing the 
edges of the fabric 2 on the pins 5 as the fab 
ric is led between the brushes and the pins. The 
brushes 39 are mounted on the shafts 40 which 
are rotatably mounted in brackets 4 which 
carry the Sprockets 26 and 27 for the tenter 
chains 6 and 7. The supporting structure for 
the brushes 39 is more particularly shown in Fig. 
5 of the modification of the apparatus for car 
rying out the other form of the method prac 
ticed in this invention. 
The other form of this method is carried out 

by the apparatus shown in Figs. 3 to 5 of the 
drawings. The method described in connection 
With these figures is similar to the method de 
Scribed in connection with Figs. 1 and 2, ex 
cepting that the longitudinal edges of the fabric 
are not Stitch-gathered prior to applying the 
edges to the tenter pins, but on the other hand 
the edges are gathered and applied in a gathered 
condition to the pins without the stitches. 
As illustrated in Fig. 4 of the drawings, the 

textile fabric 42 in its normal finished condition 
is led from a roll 43 which is positioned over the 
tenter frame 44. As shown in Figs. 3, 4, and 
5, the longitudinal edges 45 of the fabric 42 are 
led into the gathering devices i46 positioned on 
each side of the feed end of the tenter frame 
44. The gathering device on each side comprises 
two intermeshing gears 4 and '48 which are 
shown in detail in Figs. 4 and 5. "The edges 45 
of the fabric pass between the gears 47 and 43 
and, as shown in Fig. 5, the margin a 9 of the 
fabric extends outside of the gears and is posi 
tioned directly over the tenter pins 50. A slack 
neSS or gathering is imparted to the edges 45 
by the gear teeth 5 and 52 of the respective 
gearS4 and 48. As the extending marginal edges 
49 are pressed into contact with the traveling 
tenter pins 50 on the tenter chains 53 by the 
gear 4, the bristle brushes 54 positioned directly 
Over the pins 50 press the edges 49 on to the 
pins So as to firmly secure the gathered edges 
thereto. As Will be noted in Fig. 4, as the fabric 
passes from the brushes 54, the marginal edges. 49 
are provided With gather's or folds 55 betweenth 
pins 50. 
The tenter chains 53 are constructed, and driyen 

in the manner described with reference to Figs. 
1 and 2. As the fabric. 42 is carried in the direc 
tion of the arrow B by the divergent course of 
the chains 53, it is stretched laterally between its 
edges 45, which are secured to the pins 50. After 
the fabric reaches the parallel course 57 of the 
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chains, it is treated in the same manner as de 
scribed in reference to Figs, 1 and 2... 
As shown in detail in Figs, 4 and 5, the tenter 

frame 44 is provided with channel members 58 
within which the chains are caused to slide by 
the driving mechanism 30 and 3 described with 
reference to Fig. 1. The chains 53 comprise out 
side links 59 which pivotally connect together 
inner links 60 which carry overhanging plates.6 
to which the tenterpins 50 are affixed. 

Brackets 62 are secured to each of the channels 
58 of the tenter frame at the feed end for the 
purpose of Supporting the ends of the channels 
and the tenter chain sprocket 63. The sprocket 
63 is mounted On a shaft 64 which carries a 
Sprocket 65 and drives a chain 66 which, in turn, 
drives a sprocket 67 which is keyed to a shaft 
68. The shaft 68 is mounted in the bracket 62 
and the gathering device gear 48 is mounted on 
the shaft 68 and drives the gathering mechanism. 
The gathering device gear 47 is mounted on a 

stub shaft 69 Which is rotatably mounted in an 
overhanging arm 70 of the bracket 62. The 
bristle brushes 54 are mounted on stub shafts 
7 which rotate idly in an arm 2 of the bracket 
62. 
While the preferred forms of this method have 

been described herein, it will be understood that 
changes in the details as described may be made 
Without departing from the Spirit of the inven 
tion and the Scope of the appended claims. 

Having thus described our invention, what we 
claim and desire to protect by Letters Patent is: 

1. The method of making elastic fabrics Com 
prising the successive steps of uniformly gather 
ing up the opposite edges of a textile fabric, uni 
formly stretching said fabric transversely to and 
between said edges by gradual increments until 
the fabric has been contracted in the direction 
of the gathered edges, and rendering said fabric 
elastic by adhesively combining elastic rubber 
containing material with said textile fabric While 
Said fabric is so stretched. 

2. The method of making elastic fabrics com 
prising the successive steps of uniformly gather 
ing up at east 15% of the normal length of the 
opposite edges of a textile fabric in relatively 
Small gathers, uniformly stretching said fabric 
transversely to and between said edges by gradual 
increments until the fabric has been contracted 
in a lengthwise direction in an amount substan 
tially equal to the amount said edges Were gath 
ered up, and rendering said fabric elastic by ad 
hesively uniting an elastic layer of rubber Con 
taining material to said textile fabric With an 
elastic bond While said fabric is so stretched. 

3. The method of making elastic fabrics com 
prising the successive steps of uniformly gather 
ing up at least 15% of the normal length of 
both of the longitudinal edges of a textile fabric, 
uniformly stretching said textile fabric trans 
versely to said edges by gradual increments until 
the said textile fabric has been contracted in the 
direction of Said edges in an amount Substantially 
equal to the percentage of the gathering, apply 
ing an adhesive rubber containing liquid to said 
transversely stretched fabric, and converting said 
liquid into an elastic medium. While said fabric 
is so stretched. 

4. The method of making elastic fabrics Com 
prising the Successive steps of uniformly gather 
ing up at least 15% of the normal length of both 
of the longitudinal edges of a textile fabric Which 
is adapted to contract in the direction of Said 
edges when stretched transversely thereto, uni 
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6 
formly stretching said textile fabric transversely 
by gradual increments until the said textile fabric 
has been contracted in the direction of Said edges 
in an amount substantially equal to the percent 
age of the gathering of the longitudinal edges, 
applying an adhesive rubber containing liquid to 
said transversely stretched fabric, and drying said 
liquid sufficiently to convert it into a coherent 
elastic layer while said fabric is so stretched. 

5. The method of making elastic fabrics com 
prising the Successive steps of uniformly gather 
ing the longitudinal edges of a transversely 
stretchable and longitudinally contractable tex 
tile fabric until the gathered lengths of said edges 
are less than 85% of their normal length, uni 
formly stretching said textile fabric transversely 
by gradual increments until the textile fabric has 
been contracted in a lengthwise direction Suf 
ficiently to Smooth out the gathering in the cen 
tral portion of the textile fabric, coating the tex 
tile fabric. With an adhesive rubber containing 
liquid. While it is transversely stretched, and Con 
Verting the liquid into an elastic medium. 

6. The method of making elastic fabrics com 
prising the Successive steps of uniformly gather 
ing the longitudinal edges of a transversely 
stretchable and longitudinally contractable tex 
tile fabric until the gathered lengths of said edges 
are leSS than 85% of their normal length, uni 
formly stretching said textile fabric transversely 
by gradual increments until the textile fabric has 
been contracted in a lengthwise direction suf 
ficiently to Smooth out the gathering in the cen 
tral portion of the textile fabric, coating the tex 
tile fabric with an adhesive rubber containing 
liquid. While it is transversely stretched, and dry 
ing Said liquid and Vulcanizing the rubber so as to 
convert the liquid into an elastic medium. 

7. The method of making elastic fabrics com 
prising the Successive steps of introducing an 
initial longitudinal slack in a transversely stretch 
able textile fabric, by uniformly gathering the 
longitudinal edges of said fabric so that the 
gathered length is less than 85% of its normal 
length, Stitching said edges to retain them in said 
gathered condition, uniformly stretching said 
textile fabric transversely by gradual increments 
until the textile fabric has been contracted in the 
lengthwise direction in an amount substantially 
equal to the amount said edges were gathered, 
and rendering said fabric elastic by adhesively 
uniting an elastic layer of rubber containing ma 
terial to said transversely stretched textile fabric 
with an elastic bond. 

8. The method of making elastic fabrics com 
prising the Successive steps of uniformly gather 
ing up at least 15% of the normal length of both 
of the longitudinal edges of a textile fabric which 
is adapted to contract in the direction of said 
edges. When stretched transversely thereto, uni 
formly stretching said textile fabric transversely 
by gradual increments until the said textile fabric 
has been contracted in the direction of said edges 
in an amount substantially equal to the percent 
age of the gathering of the longitudinal edges, 
applying to the transversely stretched fabric a. 
rubber containing liquid, and drying said liquid 
to convert the residue into an elastic layer adhe 
sively united to said textile fabric while it is so 
stretched. 

9. The method of making elastic fabrics com 
prising the successive steps of uniformly gather 
ing up the longitudinal edges of a textile fabric, 
and thereafter continuously moving said fabric 
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longitudinally, progressively and uniformly 
stretching said textile fabric transversely to said UNITED STATES FASTENS 
sedges until the textile fabric has been contracted Nimber Name Date 
in the lengthwise direction Suibstantially equal to 2,004,10 Head -------------- June 11, 1935 
the amount Said edges have been gathered, and 5 2.162551 Hawley ... June 13, 1939 
rendering said fabric elastic by uniting an elastic 2,233,274 "Teague ------------- Feb. 25, 1941 
layer of rubber containing material to Said trans 
versely stretched fabric, FOREIGN PATENS 

THOMAS G. HAWLEY, J.R. Number Country Date 
NICOLAI TIMENES. 30 666,642 Germany ----------- Oct. 26, 1938 
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