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3,139,243 
TEN§ION C(BMPENSATING CONTRQL DEVICE 

John Warwick, Livingston, and Erwin L. Herbert, Eliza 
beth, 'N.J., assignors to (Icmpensation Tension Controls, 
Inc., ‘Livingston, N.J., a corporation of New Jersey ' 

Filed Oct. 11, 1962, Ser.'No. 229,789 
8 Claims. (Cl. 242-1562) 

The present invention relates to an improved tension 
compensating control device‘particularly adapted for use 
in conjunction with machines for winding yarn and the 
like. . 

At present, various structures such as pipes and recep 
tacles are produced by winding resin impregnated yarn 
such as ?ber glass on a form and curing the winding to 
provide a high strength for weight ratio laminate. Such 
windings generally are applied to ‘the form under 
heavy tension measured in pounds. It has been found 
that such tension should be of a known constant and 
uniform value throughout the winding of such structures 
or for any given period of a winding program. 
While in the past, presently available devices have been 

developed for accurately maintaining yarns under light 
tension measured in grams during the winding of the 
yarn, such devices are incapable of applying heavy ten 
sion by reason of the nature of their construction'and 
arrangement. Thus at present, no satisfactory devices for 
accurately maintaining the desired heavy tension in yarn 
being Wound heretofore have been available. ’ 

Accordingly, an object of the present invention is to 
provide a tension compensating control deviceffor supply 
ing yam from a yarn package at a substantially uniform 
tension of a value measured in pounds. : 

Another object is to provide such a device which will 
supply yarn at such substantially uniform tension even if 
the input tension of the yarn varies over a wide range. 

Another object is to provide such a device wherein the‘ 
yarn is delivered'from the package and is suppliedby the 
device in a manner to minimize variations in input tension 
whereby hunting of the device is minimized. 

Another object is to provide such a device which. can 
handle yarn varying in cross-section over a wide range. 

Another object is to provide such a device which can 
be accurately adjusted over its operating range of ten~ 
sions. ‘ 

Another object is to provide such a device which will 
not be damaged by the yarn or will damage the yarn. 
A further object‘is to'accomplish the foregoing in a 

simple, practical and economical manner. 
Other and further objects of the invention will be ob 

vious upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. - 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description, and is 
shown in the accompanying drawing, forming a part of 
the speci?cation, wherein: _ ‘ V v _ 

FIG. 1 is a perspective view of a device in accordance 
with the present-inventionincluding a brake, section and 
a control section. 

FIG. 2 is a horizontal sectional view taken through the 
brake section. . . . t .. 

FIG. 3 is a vertical sectional ‘view taken through the 
control section. ' ‘ . 

Referring now to» FIG. 1 of the drawings in detail, there A 
is shown a tension compensation control device which 
generally comprises a base 10, a brake section 11 on the 
base and a control section 12 on the base adjacent the 
brake section. 
As shown in FIG. 2, the brake section 11 includes a 
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shaft or spindle 14 journalled for rotation on the base at 
its inner end by ball bearings (not shown), means 15 on 
the spindle for removably mounting a yarn package YP 
(FIG. 1), a brake drum 16'mounted on the spindle near 
its inner end and secured, thereto for rotation therewith, 
a brake band 17 on the brake drum, and a spring and 
lever system 18 for operating the brake band about to be 
described. 

The spring and lever system 18 comprises an extend 
able spring 19 which has a ?rst end 20 mounted on the 
base in the manner described hereinafter and has a sec 
ond end 21 secured to one end of the brake band 17, and 
lever means 22 pivotally mounted on the base at 24 and 
including a lever 25 having its free end secured to the 
other end of the brake band at 26 and a pulley 27 secured 
to the lever 25 for rocking the same andhaving a control 
cable 28 wrapped thereon with one end of the cable se 
cured thereto. The cable 28 is controlled by the control 
section 12 to rotate the pulley 27 and rock thev lever to 
increase and lessen the braking action of the brake band 
on the brake drum. 

In order to prevent sudden and excessive forces from 
being applied by the brake band on the drum, the end 20 
of the spring 19 is yieldably connected with respect to the 
base. This is accomplished by an arrangement which 
comprises a lever 29 pivotally mounted at 30 on the base 
having a ?rst arm 31 to which the end 20 of spring is > 
connected and having a second arm 32 provided with a 
pin 34, a spring 35 somewhat stronger than the spring 19 
having one end ?xed to the base at 36 and having its 
other end connected to the pin 34, and a stop 37 on the 
base adapted to be engaged by the pin 34 under the in- V 
?uence of the spring 35. In this manner when'a sudden 
pull is exerted on the brake band, the spring 19 yields but 
also exerts a force on the lever 29 to rock it in a counter 
clockwise direction as viewed in opposition to the spring 

‘ 35 which now yields to establish a predetermined maxi 
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mum force tending to pull the brake hand against the 
brake drum. ~ _ 

As shown in FIGS. 1 and 3, the control section 12 in 
cludes a diamondashaped control member 38 mounted 
for rotation on the base about an axis "parallel to the 
axis of the spindle 14, capstan means 39 on the control 
member at the center thereof for‘winding up the cable 28‘ 
thereon upon rotation of the control member in one di 
rection and to let off the cable upon rotation of the con 
‘trol member in the opposite direction, a pair of diametri 
cally opposite yarn guide means 49 on‘ the major axis of > 
the control member, and a spring 41 connected between 
the base and the control member for urging the control 
member‘to vrotate in the direction to wind up‘ the' cable 
on the capstan means. ‘ 
The guide means 40 include spindle means 42 parallel 

to the axis of rotation of the control member'and spaced 
equidistantly therefrom for rotatably mounting yarn ‘guide ' 
members thereon such as elongate rollers 44 having a 
length about equal to the length of the yarn package YP 
on the spindle 14. Such rollers enable the yarn Y to 
ride up and down thereon and follow the point on the sur 
face of the yarn package where the’ yarn is being taken 
off at any particularmoment. - . 

Also, by reason of the fact that the yarn runs along 
the length of these rollers, the yarn does not erode the 
surface of therollers in the manner in which guide eyes 
are eroded. by constant contact of running yarn at. a small 
area thereof. 
the yarn because they have a smooth curved surface 

Furthermore, such rollers 
can accommodate yarn or bundles of yarn varying in 
cross-section over a wide range without introducing fac 
tors which affect the accuracy of the device. 

In order to reduce friction or drag on the yarn as it 

Likewise," the rollers 44 do not damage 
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runs through the control section, the rollers 44 are 
mounted on the spindle means 42 by bearings 45 and the 
yarn is arranged in a Z-like path so that it engages each 
roller 44 for only about one third of the periphery there~ 
of whereby the control member readily and uniformly 
responds to the demand for yarn. 
The spring 41 has one end connected to the control 

member at 45 and has its other end connected to a casing 
47 at 48 which is adapted to be turned with respect to the 
base to adjust the force of the spring 41 and is held in its 
adjusted position by releasable means 49 secured to the 
base. 

Preferably, the control member 38 is secured to one 
end of a shaft 50 rotatably mounted in a bearing 51 on 
the base, and a damper 52 is connected to the other end 
of the shaft 50 for preventing oscillation and hunting of 
the control member. As shown in FIG. 3, the damper 
comprises a plate 54 rotatably disposed in a conventional 
damping medium. 

In order to limit rotative movement of the control mem 
ber 38 under the in?uence of the spring 41, a bumper 
55 adapted to be engaged by the control member is 
mounted on the base between the control section and the 
brake section. Preferably, the control member is ar 
ranged to turn back and forth through an arc of about 
ninety degrees while regulating the brake. 

In a speci?c embodiment of the present invention, the 
device is constructed and arranged to supply yarn at a 
uniform tension in the range of about % to 5 pounds. 
This is accomplished by a brake drum 16 having a di 
ameter of 7 inches, a control member 38 with the axes 
of rotation of the rollers 44 eight inches apart and the 
rollers having a two inch diameter, a spring 41 for apply 
ing a force of between about 3A and 5 pounds, and a 
pulley 27 and capstan means 39 having equal diameters. 
The spring 35 exerts a force of about 9.5 pounds on the 

arm 32 of the lever 29 while its pin 34 engages the 
stop 37. When the brake band 17 pulls the spring 19 to 
extend the same‘ about “A inch, a force of ‘about 9.5 
pounds is exerted on the arm 31 of the lever 29. Should 
the latter force tend to exceed 9.5 pounds the spring 35 
will now yield. When the spring 35 is extended about 
% inch a maximum pulling force of only about 9.75 is 
exerted on the brake band 17 by the spring 35 through 
the lever 29 and the spring 19. 
The term yarn is used herein in a broad sense and is 

intended to include strands, ?laments, wires, threads, rov 
ing or the like formed of vegetable, animal, metalliferous 
or synthetic materials or a mixture thereof. 
While the present invention has been described in con 

nection with a device for tensioning yarn, such a device 
can also be utilized for tensioning strips or webs of ma 
terial such as paper or cloth and the like. 

In view of the foregoing description, it will be seen 
that the present invention provides an improved device 
for the purpose indicated herein which is simple, practical 
and economical in construction, reliable and accurate in ' 
operation, and can withstand such rough usage to which 
it may normally be subjected. 
As various changes may be made in the form, construc 

tion and arrangement of the parts herein, without depart 
ing from the spirit and scope of the invention and with- ' 
out sacri?cing any of its advantages, it is to be under 
stood that all matter herein is to be interpreted as illus 
trative and not in any limiting sense. 
We claim: 
1. In a tension compensating control device, the com 

bination of a spindle for a package having material wound 
thereon and being mounted for rotation, a brake drum 
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4 
mounted on said spindle and secured thereto for rotation 
therewith, a ?rst extendable spring having a ?rst end and 
a second end, a brake band on said brake drum having 
one end secured to the second end of said spring, a pivot 
ally mounted lever having a ?rst and second arm, said 
?rst end of said spring being connected to said ?rst arm, 
a second extendable spring having a ?xed end and a sec 
ond end connected to said second arm of said lever, 
whereby an excessive pull exerted by said brake band on 
said ?rst spring causes said lever to pivot in‘ a direction 
to e?ect yielding of said second spring and to establish 
a predetermined maximum force applied by said brake 
band on said brake drum, a stop for limiting pivotal move 
ment of said lever in the opposite direction, lever means 
pivotally mounted adjacent said brake drum and having 
the other end of said brake band secured thereto for vary 
ing the braking action of said band on said drum, a con 
trol member mounted for rotation about an axis parallel 
to the axis of said spindle, capstan means mounted for 
rotation with said control member at the center thereof, 
a cable having one end secured to said lever means and 
having its other end secured to and arranged'on said cap 
stan means to be wound up thereon upon rotation of said 
control member in one direction, guide means for the 
material on said control member engaged by the material 
and arranged to effect rotation of said control member 
in a direction to unwind said cable upon downstream 
pulling of the material and thereby allow said lever means 
to pivot in a direction to lessen the braking action of said 
band on said drum, and spring means connected to said 
control member for urging said control member to ro 
tate in the direction to cause said cable to be wound up 
on said capstan means whereby the braking action of said 
band on said drum is increased. 

2. In a device according to claim 1, including means 
for adjusting said spring means. 

3. A device according to claim 1, wherein said guide 
means are elongate members parallel to the axis of rota 
tion of said control member having a length about equal 
to the package on said spindle. 

4. In a device according to claim 1, including a pair 
of diametrically opposite spindle means on said control 
member parallel to the axis of rotation of said control 
member and equidistantly spaced from said capstan means 
for rotatably mounting said guide means. 

5. A device according to claim 4, wherein said guide 
means are elongate rollers having a length about equal to 
the package on said spindle. 

6. In a device according to claim 1, including damping 
means for said control member. 

7. In a device according to claim 1, including a bumperv 
adapted to be engaged by said control member to limit 
1rotation thereof in the direction urged by said spring 
means to thereby limit the winding up of said cable and 
the braking action of said brake band on said brake drum. 

8. A device according to claim 1, wherein said second 
spring is effective to apply a greater force than said ?rst 
vmentioned spring. > 
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