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3,124,924 United States Patent Office E. 
3,124,924 

SYSTEMAND APPARATUS FOR MAKENG 
ELASTC YARN 

Wilbert D. Smith, Philadelphia, Pa., assignor to Para 
yarn Elastic Co., Philadelphia, Pa., a corporation of 
Pennsylvania 

Filed Nov. 14, 1962, Ser. No. 237,668 
4. Claims. (Cl. 57-18) 

The present invention relates to a system and appa 
ratus for making elastic yarn. 
The present invention relates to an improvement in 

yarn making apparatus of the type shown, for example, 
in my co-pending application, entitled "Elastic Yarn and 
Method of Making Same,” Serial No. 181,020, filed 
March 20, 1962. As shown therein, the apparatus in 
cludes upper and lower rotatable spools, the lower spool 
having wound thereon an elastic core filament and the 
upper spool having wound thereon an inelastic cover 
thread. The elastic core filament is drawn from its 
spool and advanced through a hollow spindle on which 
the upper spool is mounted to a point above the spool 
where the cover thread is helically wrapped around the 
core filament. It is noted that as the core filament is 
withdrawn from the bottom spool, the core filament is 
stretched and in the case of a Spandex yarn, is stretched 
and set due to air resistance which produces a balloon 
ing in the core filament. One of the factors determin 
ing the percent stretch in the finished yarn, is the amount 
the elastic core filament is stretched and/or set as a 
result of the above described ballooning. Another char 
acteristic of the finished yarn affected by the ballooning 
of the elastic core filament is the ratio of core filament 
to cover thread content in a given unit of finished yarn. 

Even though satisfactory elastic yarns may be pro 
duced on my prior apparatus, it has been found that 
when the apparatus is set to provide a finished yarn 
having a predetermined percent stretch, there are slight 
variations in the percent stretch in various sections of a 
run of the finished yarn and also that the ratio of core 
filament to cover thread content in the finished yarn varies 
slightly in sections of the yarn. Accordingly when the 
yarn is woven into a fabric, the fabric is not of the high 
est quality because of slight variations in percent stretch 
in the yarn and also the slight variations in the ratio 
of core filament to cover thread content. This non 
uniformity in percent stretch and ratio of the elastic core 
filament to cover thread content in finished yarn is at 
tributable to variations in the amount that the core 
filament is stretched and/or set when it is unwound 
from its spool. In this regard it is noted that the core 
filament does not tend to unwind smoothly but has a 
tendency to ripple due to turbulent, changing air cur 
rents in the region of the spool which is rotating at 
high speeds whereby the core filament is not stretched 
and/or set uniformly. Additionally it has been found 
that the amount the core filament is stretched changes 
as the amount of filament on the spool decreases. 

In other prior apparatus of the above type the core 
filament is unwound from its spool by means of a flyer 
which is rotatably mounted on the spindle mounting the 
filament spool and which is seated against a flange of 
the filament spool by means of a weighted collar. How 
ever, the collar tends to bob up and down on the spindle 
when the filament spool is rotating at high speeds where 
by the drag on the flyer varies. This bobbing action 
produces variations in the amount the yarn stretches 
and/or sets which result in non-uniformity in the per 
cent stretch in the finished yarn and also non-uniformity 
in the ratio of filament to cover thread content in the 
finished yarn. Moreover, changes in drag on the flyer 
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often cause filament breakage necessitating frequent shut 
downs to rethread the machine. 

In accordance with the present invention an improved 
apparatus is provided for making a balanced yarn char 
acterized by a uniform percent stretch and a uniform 
ratio of core filament to cover thread content through 
out the finished yarn. In accordance with the present 
invention, this is accomplished by providing an adjust 
able biasing means urging the flyer against the filament 
Spool to provide a controllable, predetermined uniform 
drag between the flyer and the spool. By this arrange 
ment the elastic core filament is stretched and/or set 
uniformly as it is unwound from its spool by the flyer 
to provide a uniform percent stretch in the finished yarn 
and a uniform ratio of core filament to cover thread 
content. It is noted that by the present arrangement 
the drag between the flyer and spool is uniform irrespec 
tive of the amount of filament on the spool thereby 
minimizing the danger of breakage and shut down. 
Thus the productivity of the apparatus is increased. 
With the foregoing in mind, an object of the present 

invention is to provide an improved system and appa 
ratus for making a balanced elastic yarn wherein all 
of the yarn produced is characterized by a uniform per 
cent stretch and a uniform ratio of elastic core filament 
to cover thread content. 
Another object of the present invention is to provide 

an improved yarn making apparatus characterized by 
novel features of construction and arrangement whereby 
the elastic core filament is unwound from the spool in 
a manner minimizing the chance of breakage and there 
fore increasing the productivity by eliminating "down 
time' necessitated by breakage of the yarn. 
A further object of the present invention is to provide 

an improved apparatus for making balanced elastic yarn 
which is of comparatively simplified construction and 
may be manufactured economically. 
These and other objects of the present invention and 

the various features and details thereof are set forth 
more fully hereinafter with reference to the accompany 
ing drawings, in which: 

FIG. 1 shows a section of elastic yarn made on the 
apparatus of the present invention; 

FIG. 2 illustrates diagrammatically yarn making ap 
paratus in accordance with the present invention; 

FIG. 3 is an enlarged sectional view taken on line 
3-3 of FIG. 2; 

FIG. 4 is an enlarged fragmentary sectional view 
taken on line 4-4 of FIG. 3; 

FIG. 5 is an enlarged perspective view of the flyer 
assembly; 

FIG. 6 is a plan view of a conventional package hav 
ing end discs whereby the package may be accommodated 
on the yarn making apparatus of the present invention; 
and 

FIG. 7 is a sectional view taken on line 7-7 of FIG. 6. 
In accordance with the system of the present invention, 

an elastic core filament A is advanced along a predeter 
mined path to a wrapping station and means is pro 
vided along said path for stretching the core filament in a 
predetermined controlled uniform manner. At the 
wrapping station, at least one inelastic cover thread B 
is helically wrapped around the stretched elastic core fila 
ment A to provide an elastic yarn of the type shown in 
FIG. 1. The amount of stretch imparted to the core fila 
ment is selectively adjustable so that, in accordance with 
the present invention, the percent stretch of the finished 
yarn may be controlled accurately and all of the yarn 
of a given run is characterized by a uniform percent 
stretch and a uniform ratio of core filament to cover 
thread content. 
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Referring now to the drawing and particularly to FIG. 2 
thereof, there is illustrated apparatus in accordance with 
the present invention for making a balanced elastic yarn 
having uniform stretch characteristics and a uniform 
ratio of core filament to cover thread content. As illus 
trated the apparatus includes a pair of rotatable spools 
0 and 12 having wound thereon the elastic core filament 

A. and the inelastic cover thread B respectively. The 
spool 10 is mounted for rotation on a vertically disposed 
tubular spindle 14 mounted at one end in a whirl or 
pulley 8 which is journalled on a stub shaft 19 secured 
to a rigid support 21 and which is driven by a belt 20 
connected to a suitable drive means. The spindle 4 
carries a disc 23 spaced axially from the free end of the 
spindle 14, the disc 23 having a depending lug 25 engage 
able in an opening 27 in the upper flange 29 of the spool 
to establish a driving connection between the spindle and 
spool. The spool 2 is mounted for rotation on a hollow 
spindle 22 which is rotated by suitable drive means simi 
lar to that of spool. 19 including a whirl or pulley 26 jour 
nalled on a shaft 28 mounted in a rigid support 30 and a 
belt 28 connecting the whirl 26 to suitable drive means. 
The spools 10 and 12 are rotated in a direction counter 
to the direction of wrap of the core filament and thread 
on their respective spools, that is, the spool 10 is rotated 
in a clockwise direction and the spool 2 is rotated in 
a counterclockwise direction as viewed from the top of 
the apparatus. 

In the operation of the apparatus, the core filament A is 
withdrawn from its spool and passes through a guide bush 
ing 3 mounted in a C-shaped bracket 32 depending 
from the support 30, then up through the spindle 22 to 
a point X where the cover thread B is helically wrapped 
around the core filament A to produce the finished yarn. 
The cover thread B is withdrawn from its spool and 
wrapped around the core filament A at the point X by 
means of a flyer assembly 38 consisting of a holder 46 
which is rotatably mounted on the spindle 22, an arm 
41 projecting from the holder 40 and an eye 43 at the 
outer end of the arm through which the cover thread is 
guided. The holder 40 is pressed against the hub 45 
of a disc 47 mounted on the spindle 22 by a weighted 
collar 44. The finished yarn is wrapped around a feed 
roll 46 rotated at a predetermined rate to advance the 
yarn through the apparatus to a take up package 48. 

In accordance with the present invention, means is 
provided for withdrawing the core filament from its spool 
in a manner to continuously impart a predetermined uni 
form stretch and/or set to the filament whereby the fin 
ished yarn is characterized by a predetermined uniform 
percent stretch and a predetermined uniform ratio or 
filament to cover thread content. To this end the core 
filament A is unwound from its spool is by means of a 
flyer assembly 49 including a holder 52 rotatably mount 
ed on the spindle 4, an arm 53 projecting from the 
holder terminating in a loop or eye at its outer end through 
which the filament is guided. As illustrated in FIG. 5, the 
holder 52 which is preferably made of plastic, is of gen 
erally rectangular shape and has an annular flange 55 
which surrounds an opening 57 therein and projects up 
wardly from one face of the holder. The holder 52 is 
pressed against the axial end face of a hub 6: projecting 
axially from the disc 23 by means of a coil spring 62 
encircling the spindle 14 and which acts on a collar 64. 
The force exerted by the spring 62 on the collar 64 is 
adjustable selectively by means of an adjusting collar 66 
which is movable axially on the spindle 14 and which 
may be secured in a predetermined position to load the 
Spring 62 by means of a set screw 65. Accordingly by 
this arrangement, the holder 52 of the flyer assembly is 
frictionally held between the collar 64 and the hub 6. 
and is accordingly rotated in the same direction as the 
spool 12. However, as the yarn is advanced through 
the apparatus by rotation of feed roll 46, there is a rela 
tive rotation between the flyer 49 and the spool 10 where 
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4. 
by the core filament A is unwound from the spool () 
and stretched a predetermined controlled amount. The 
relative rotation of the flyer 49 and the spool ), or drag 
may be controlled selectively by adjusting the biasing 
force of the spring 62. However, for a given setting of 
the Spring 62, the relative rotation of the flyer 49 and the 
Spool (9 or drag is constant and therefore a uniform 
stretch is imparted to the core filament. This stretch may 
be increased or decreased selectively by increasing or de 
creasing the biasing force of the spring 62 by adjusting 
the adjusting collar 66. 
The core filament and thread are usually wound on 

packages P as shown in FIG. 7 and then transferred to 
the Spools 10 and 12 respectively, which, as illustrated, 
have a core of comparatively small cross section. There is 
illustrated in FIGS. 6 and 7 end plates for the conven 
tional package P whereby the package may be used di 
rectly on the yarn making apparatus. As illustrated, each 
of the end plates has a plurality, in the present instance, 
four lugs 76 arranged in a circular array which may be 
formed therein by a punching operation. Each of the 
lugs 76 has a rounded outer edge 78 to facilitate insertion 
into the core 80 of the package P as shown in FIG. 7. 
The plates are held in place at opposite axial ends of the 
Core 88 by frictional engagement of the lugs 76 and the 
inner wall of the core 80. 

While a particular embodiment of the present inven 
tion has been illustrated and described herein, it is not 
intended to limit the invention and changes and modifica 
tions may be made therein within the scope of the follow 
ing claims. 

I claim: 
1. In apparatus for making elastic yarn by wrapping 

an inelastic cover thread about an elastic core filament, 
a spool having an elastic core filament thereon, means 
for rotating said spool in a predetermined direction, a 
flyer assembly for withdrawing the elastic core filament 
from the spool, biasing means acting on the flyer assem 
bly operable to effect a predetermined uniform relative 
rotation between the flyer and spool whereby the core 
filament is continuously withdrawn from its Spool and 
stretched a predetermined uniform alhount, means for 
helically Wrapping at least one inelastic cover thread 
around the stretched core filament and means for selec 
tively adjusting the biasing means to Vary the relative 
rotation between the flyer assembly and spool. 

2. Apparatus as claimed in claim 1 wherein said bias 
Ig neans comprises a coil spring surrounding said spin 
dle having one end adjacent said holder and said eas 
for adjusting the bias of said spring comprises an adjust 
ing collar on said spindle adapted to engage opposite end 
of Said Spring which is movable axially of the spindle and 
which may be secured thereto to provide a predetermined 
preload in the spring. 
- 3. In apparatus for making elastic yarn by Wrapping an 
inelastic Cover thread about an elastic core filament, a Spindle, a spool having an elastic core filament wound 
thereon mounted on said spindle for rotation therewith, 
eans for rotating said spindle in a predetermined direc 

tion, a flyer assembly including a holder rotatably mount 
cd on said spindle and an arm projecting from the holder 
which terminates in an eye through which the core fila 
ment is guided, biasing means urging said holder against 
an end flange of said spool to effect a predetermined uni 
form relative rotation between the flyer assembly and 
Spool whereby a uniform stretch is imparted to the core 
filament as it is withdrawn from the spool, means for 
helically wrapping at least one inelastic cover thread 
around the stretched core filament and means for selec 
tively adjusting the biasing means to vary the relative 
rotation between the flyer assembly and spool. 

4. In apparatus for making an elastic yarn, a first 
Spindle, a first spool having the elastic core filament 
Wound thereon mounted on said first spindle for rota 
tion therewith, means for rotating said first spindle in a 
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direction opposite to the direction of wrap of the cover 
thread, a hollow second spindle, a second spool having the 
inelastic cover thread wound thereon, mounted on said 
Second spool for rotation therewith, means for rotating 
said second spool in a direction opposite to the direction 
of wrap of the cover thread, feed roll means for advanc 
ing said core filament through said hollow second spindle, 
means for withdrawing and stretching said core filament 
including a flyer assembly having a holder rotatably 
mounted on said first spindle, an arm projecting from 
said holder terminating in a flyer through which the elas 
tic core filament is guided and biasing means acting on 
said holder to provide a constant relative rotation between 
said flyer assembly and said first spool to withdraw said 
core filament therefrom and stretch it a predetermined 
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uniform amount and means for withdrawing said cover 
thread from said second spool and helically wrapping it 
around the stretched core filament and means for selec 
tively adjusting the biasing means to vary the relative 
rotation between the flyer assembly and said first spool. 
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