
Nov. 9, 1937. A. W. KEEN ET AL 2,098,422 
CONSTANT TENSION CONTROL, FOR ELASTIC FILAMENTS 

Filed June 14, 1935 

INVENTORS 
AZA%f A4 A2A7/ 
/72772 A. (A7227/ 

"6%. 42 
ATTORNEY. 

  



5 

5 

5 

5 

Patented Nov. 9, 1937 

UNITED STATES 

2,098422 

PATENT OFFICE 
2,098,422 

CONSTANT TENSION CONTROL FOR ELAs. 
TC F AMENTS 

Alexis W. Keen, Passaic, N. J., and Fayette D. 
Chittenden, Providence, R. I., assignors to 
United States Rubber Products, Inc., New York, 
N. Y., a corporation of Delaware 
Application June 14, 1935, Serial No. 26,542 

4 Claims. 
This invention relates to a constant tension 

control for elastic filaments, and more particu 
larly to a tension control for rubber thread as 
Supplied tu a covering machine. 
Covered elastic yarns in common use in the tex 

tile industry for weaving and knitting purposes 
are not made by covering the rubber core with 
textile yarns while the core is relaxed, because 
for most purposes this would produce a finished 
elastic yarn having very little extensibility and 
insufficient contractive force or "kick'. Instead 
the elastic core is covered while held under ten 
Sion at a constant elongation, the elongation and 
the covering construction being chosen so as to 
produce a finished elastic yarn having as nearly 
as possible the desired extensibility and kick. 
However, due to Small variations in cross Sec 
tional area of the elastic core, particularly in the 
Smaller sizes, and also due to slight variations 
in vulcanization and variations in the tension 
under which the completed rubber core is wound 
or spooled, there has been an unavoidable and 
relatively wide variation in the extensibility of 
the finished elastic yarn after it comes from the 
covering machine. 
An object of the present invention is to pro 

vide an apparatus for imparting a constant ten 
sion to a traveling elastic filament. 
Another object is to provide an apparatus for 

imparting a constant tension to an elastic filia 
ment as it is unreeled and simultaneously there 
With controlling its rate of unreeling to corre 
spond. 
Other objects will appear from the detailed de 

scription and drawing, in which latter: 
The figure is a more or less diagrammatic view 

illustrating One form of the invention, 
In the drawing there is shown an apparatus 

more particularly designed for imparting a con 
stant tension to a rubber core as it is unreeled 
from a spool and fed to a machine for applying 
coverings to the core. However, it will be ob 
vious that the invention is not limited to such 
use and may be applied generally for use in 
Winding rubber cores or other elastic filaments 
under a constant tension. 
In the drawing, the numeral designates a 

spool of rubber thread, the spindle 2 of which is 
mounted in slotted guides 2 so that the spool 
may rest by gravity on the flanged drum 3 rotat 
ably and slidably mounted on the drive shaft 4. 
The shaft is may be clutched in driving relation 
to the drum 3 by means of the ball thrust bear 
ing 6 which is slidable on the shaft 4 and is 
urged against one end of the hub of drum 3 by 

(C. 242-156) 
Spring 7, and by clutch collar 5 which is fixed on 
the shaft and frictionally engages the other end 
of the hub, thus transmitting the full driving 
torque of the shaft to the drum and causing 
the latter to rotate at the speed of the Shaft. 
Spring 7 is retained on the shaft by collar 7 fixed 
to the shaft. 
In order to controllably retard the speed of the 

drum relative to the shaft, or to stop the rotation 
of the drum altogether, there is provided a brake 
operated by a fluid pressure controlled bellows. 
The bellows 8 carries a friction member 8 at its 
free end adapted to engage the flange of drum 3, 
the other end of the bellows being fixedly mount 
ed on a support 9. In the inoperative position of 
the brake, the bellows is deflated and the fric 
tion member 8 is disengaged from the drum. In 
Operative position, the bellows is at least partially 
inflated and urges friction member 8 against the 
flange of drum 3 in such a direction as to oppose 
the thrust of bearing 6 against the drum, thus 
partially or completely releasing the drum from 
engagement With collar 5. It is seen that, by 
controlling the fluid pressure in the bellows, the 
braking action of the friction member 8' on the 
flange of the drum and the degree of slippage 
between the drum hub and collar 5 may be con 
trolled so that the drum Will rotate at any re 
quired intermediate speed. 
By reason of the gravity support of the spool 
on the drum 3, the rubber thread Will be un 

reeled from the spool at the peripheral speed of 
the drum 3, irrespective of the size of the pack 
age of rubber thread on the spool. - 
Communicating with the bellows 8 through a 

pipe O is a pressure control chamber if, to which 
air or other fluid is Supplied under constant pres 
sure by supply pipe 2 and reduced nozzle f3. 
Also leading from the chamber f is an air-leak 
pipe f4, the reduced end of which may be par 
tially or completely closed by the pivoted valve 
lever 5, thus providing control of the pressure in 
chamber and hence of the pressure in bellows 
8. In the drawing there is shown in full lines 
for illustration purposes one position which the 
parts may assume, With the valve lever 5 com 
pletely closing the end of the air leak pipe 4, 
the brake 8 fully engaging the flange of drum 3, 
and the drum entirely withdrawn from contact 
with clutch collar 5. 
The rubber thread f6, upon delivery from the 

spool , is led around a fixed guide pulley 7 and 
then around the floating pulley 8, which latter 
by means of the rod 9 carries the variably fixed 
weights 20. The lubber thread 6 after leaving 
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2 
the floating pulley f8 then passes around the 
fixed guide pulley 2 and thence to the covering 
apparatus or a Windup reel or spool. 
9 of the pulley 8 passes through an opening 
22 in the pivoted valve lever 5. 
In operation it will be seen that by varying 

the number of weights 20 the desired amount 
of tension may be placed upon the rubber thread 
f6 and by reason of the floating character of the 
pulley 8, this tension will be constant, regard 
less of the length of the suspended loop of thread. 
If, by reason of any variation in cross section 
of the rubber thread, or in its degree of Vulcaniza 
tion or its Winding tension, there is any change 
in the elongation of the thread f6 as it is de 
livered from the spool f, there Will be a corre 
sponding change in the length of the Suspended 
loop of thread. This will cause the pulley 8 
to rise or fall depending upon: whether the thread 
6 decreases or increases in its elongation. Upon 
any decrease in elongation sufficient to lift the 
weights 20 into contact with the pivoted valve 
lever 5, the. air-leak valve at the end of pipe 
4 will at least be partially opened and the air 
pressure in the bellows 8 will accordingly be re 
duced, permitting the bellows to deflate and thus 
reducing the braking action of the brake 8 on the 
drum 3. When this occurs the spring and 
thrust bearing 6 operate to increase the thrust 
of the drum hub against collar 5, whereby a 
greater driving torque is transmitted to the 
drum, and the speed of rotation of the drum and 
accordingly that of the spool is increased. The 
resulting increase in the rate of delivery of 
thread from the spool thus compensates for the 
decrease in its elongation. Upon an increase in 
the length of the suspended loop of thread, the 
weights 20 drop, the valve lever 5 closes the 
air-leak valve, the fuid pressure in the bellows 8 
is increased and the bellows expands, thereby 
causing the brake 8 to engage the flange of the 
drum 3, thus retarding its rotation and also 
at least partially releasing the driving engage 
ment between the collar 5 and the drum. The 
resulting decrease in the rate of delivery of thread 
from the spool thus compensates for the in 
crease in its elongation. 
In normal operation of the mechanism the air 

leak waive remains in a partly closed position 
which varies slightly according to variations in 
the elongation of the thread, thus effecting a 
continuous throttling control on the brake and 
clutch. The mechanism is instantly responsive 
to slight variations in the elongation of the 
thread, and accordingly the rate at which thread 
is unwound from the spool is so accurately con 
trolled that the length of the suspended loop of 
thread remains substantially constant. Ob 
viously, the smoothness with which the throttling 
action operates may be increased by increasing 
the leverage ratio of lever 5. 

In the following table there are shown the 
results obtained with two different constructions 
of covered elastic yarn, a portion of each con 
struction having been covered by the prior art 
procedure and another portion having been 
covered with the use of the tension control of 
the present invention. In construction “A” there 
was used as the elastic core a round thread of 
rubber deposited directly from latex and of size 
125's. By “125's' is meant that 125 of the 
threads laid side by side will measure one inch 

75 
acroSS. In this construction the inner and outer 
COverings were oppositely helically Wrapped. On 

he rod 

2,098,422 
the tensioned core and each covering was of two 
ends of 140/1 cotton yarn. 

In construction 'B' the elastic core was of 
rubber deposited directly from latex and of size 
100's; the inner cover was of one end of 50/1 
cotton yarn while the outer cover was of 2 ends 
of 100/1 cotton yarn. w 

In order to Secure as great uniformity as possi 
ble, rubber thread from four different spools was 
used in the covering of each construction. The 
covering was done on two adjacent spindles of 
the same machine, one equipped with the regular 
let-off and the other equipped with the core ten 
sion control of the present invention. The 
finished yarns were tested at regular intervals 
along their lengths by hanging a 6% oz. weight 
on a 5’ Joop (10 inch length) of the yarn and 
measuring the elongation. The frequency of ?ic 
currence of various elongations is shown in the 
following table, but as the elongations of the 
series shown in the table differ by 5% and the 
actual elongations measured sometimes differed 
by less than this amount, the tests at each 
elongation in the table include those differing by 
plus or minus 22% from the specified one. 

Construction 'A' 

total Elongation%----- 120 125 130 135 40 145 150 tests 

No. tests regular-- i. 
No. tests new.--------------- 8 : 

No. tests regular------- 
No. tests new.------ 5 23 48 4 0 1 ...---------- 

It will be seen from the table that, in the case 
of yarn of construction 'A', the yarn made in 
the usual manner varied in elongation values over 
a range of 30% while the yarn made by the use 
of the present invention varied in elongation 
values Over a range of only 15%. If 1.35% elon 
gation be taken as the norm in the usual con 
struction, then in only 19 tests or 34.5% of the 
total was the elongation within 22% of the 
norm, while taking 14.0% elongation as the norm 
for yarn made by the invention, then in 33 tests 
Or 60% of the total the elongation was within 
2%% of the norm. 
In the case of yarn of construction 'B', the 

yarn made in the usual manner varied in elonga 
tion values over a range of 35%, while the yarn 
imade by the use of the invention varied in elon 
gation values Over a range of only 25%. If 110 
or 120% elongation be taken as the norm in the 
usual construction, then in only 29 tests or 29% 
of the total was the elongation within 24% of 
the norm, while taking 100% elongation as the 
norm for yarn made by the invention, then in 48 
tests or 47.5% of the total the elongation was 
within 2A2% of the norm. 

It will be seen from the above that by the use 
of the invention the uniformity in elongation of 
the covered thread has been greatly increased, 
and thereby variation in fabrics employing the 
covered elastic thread is greatly reduced. 
While the invention has been specifically de 

scribed in connection with the covering of a rub 
ber core to make elastic yarns, it is obvious, as 
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in winding rubber thread, or elastic filaments in 
general, under a uniform tension. 

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

1. A constant tension control for elastic fila 
ments comprising supply means for delivering the 
filament, a weighted element adapted to be mov 
ably supported by the delivered filament, a bel 
lows for controlling delivery from said supply 
means, means for Supplying a gaseous medium 
under pressure to said bellows, a relief valve for 
the bellows, and means actuated by said weighted 
element for operating said valve. 

2. A constant tension control for filaments, 
comprising a spool for the filament, rotary drive 
means for unwinding the filament from said 
spool, a drive shaft, a clutch for driving Said 
drive means from said shaft, a brake Operable to 
engage and shift said drive means along said 
shaft away from the clutch to release said clutch, 
and means for controlling the brake from said 
filament, said brake and clutch being constructed 
and arranged whereby as the pressure of the 

3 
brake against said drive means is increased the 
latter will be forced away from said clutch. 

3. A constant tension control for filaments, 
comprising a spool for the filament, a drive shaft, 
a spool driving drum rotatably and slidably 
mounted upon said shaft, a clutch for driving the 
drum from said shaft, a brake adapted to engage 
said drum and move it away from said clutch, and 
means for controlling the brake from said fila 
ment whereby as the brake action is increased 
the clutch action will be decreased. 

4. A constant tension control for filaments, 
Comprising a spool for the filament, a drive shaft, 
a spool driving drum rotatably and slidably 
mounted upon said shaft, a clutch for driving the 
drum from said shaft, a brake adapted to engage 
Said drum and move it away from Said clutch, 
and fluid pressure mechanism for operating said 
brake and controlled by the delivered filament 
whereby as the brake action is increased the 
clutch action will be decreased. 

ALEXIS W. KEEN. 
FAYETTE D. CHITTENDEN. 
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