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1. 

This invention relates to devices for controlling 
the de-reeling or unwinding tension of filaments, 
such as wire, textile threads, and the like, and 
more particularly to an improved tension control 
which functions automatically to maintain the 
filament tension substantially constant during 
the de-reeling operation. 
In supplying wire and other filaments to ma 

chinery, it is necessary in many instances to 
maintain the tension of the filament practically 
uniform while it is being de-reeled and fed to the 
machine. The tension control is generally ef 
fected by imposing a resistance to rotation of the 
spool or reel from which the filament is unwound, 
and varying the resistance to compensate for 
changes in the tension of the filament passing 
from the reel. Tension control devices for this 
purpose, as proposed heretofore, are objection 
able for various reasons, among which are their 
bulk and complexity and their inability to main 
tain the tension sufficiently constant under differ 
ent operating conditions without considerable 
attention from the operator. 
The principal object of the present invention, 

therefore, is to provide a tension control for de 
reeling operations which is compact and rugged 
in construction, responds automatically and ac 
curately to counteract changes in the filament 
tension, and is readily adjustable for different 
operating conditions. 
A tension control device made in accordance 

with the invention comprises a frame for rotat 
ably mounting the filament spool or reel, and a 
brake drum or other rotatable part or the frame 
adapted to be driven by the reel in the de-reeling 
operation. Adjacent the drum periphery is a 
brake band secured at one end to the frame and 
at the other end to the arm of a crank rotatable 
on the frame by means of a pivoted tension arm 
which is engaged by the filament passing from 
the reel. The tension arm and the brake band aré 
spring loaded, as by means of an adjustable ten 
sion spring coniected to the brake band, whereby 
the latter is urged against the drum to exert a 
braking effect upon the reel. The spring also acts 
to urge the tension arm against the filament 
passing from the reel, so that when the tension 
increases, the tension arm moves the crank 
against the spring action to relieve the braking 
effect, and when the tension decreases, the spring 
moves the crank and the tension arm in the oppo 
site direction to increase the braking effect, there 
by immediately counteracting any changes in the 
filament tension. 

In a present form of the device, the connection 
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between the tension arm and the crank for the 
brake band includes a lever on which an adjust 
ment nut is threaded, the tension spring being 
connected at one end to the adjustment nut and 
at the other end to the frame through a second 
adjustment nut. Thus, by adjusting the nut on 
the lever, the moment arm of the spring force on 
the lever may be varied to provide a wide range 
Of adjustment of the braking effect and there 
fore the filament tension; and the second nut 
serves as a means for compensating or modifying 
the effect of the first adjustment and extending 
still further the range of adjustment. Preferably, 
the brake band is provided with another adjust 
ment by means of a pin rotatable on the frame 
and having a slot for receiving one end of the 
band. By rotating the pin, the angular position 
of the adjacent end of the band is adjusted to 
vary the effective braking area of the band upon 
the drum, whereby "jumping' of the filament reel 
at high tensions may be prevented and suitable 
adjustments may be made for backlash. To pre 
vent sharp bends in the brake band, I prefer to 
Superimpose a plurality of leaf springs on the end 
portions of the band where it is held, and braze 
Or otherwise Secure the band and the leaves to 
enlargements at the ends of the band. In this 
way, the band and the reinforcing leaves may be 
held in and easily removed from slots in support 
ing pins at the ends of the band, the enlargements 
preventing the band from being drawn through 
the Slots during operation of the device. 
The brake drum may be provided with an ad 

justable driving pin for coupling it to filament 
reels of different sizes. For this purpose, the 
drum has a crank offset from the drum axis, the 
driving pin projecting from the crank and being 
adapted to fit into an opening in the eel. The 
pin is eccentric to the crank axis, so that angular 
adjustment of the crank will vary the radial dis 
tance of the pin from the drum axis, to accom 
modate the different reel sizes. 
For a better understanding of the invention, 

reference may be had to the accompanying draw 
ings, in which 

Fig. 1 is a side elevational view of a preferred 
form of the new device; 

Fig. 2 is a front elevational view of the device 
shown in Fig. 1, and 

Fig. 3 is a side elevational view of the device, 
but showing the side opposite to that illustrated 
in Fig. 1. 
The tension control device as illustrated com 

prises a frame to having a base by which the 
frame may be Secured to a machine to be supplied 
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with the flament. An axle f2 is rotatably mount 
ed on the upright portion of the frame, as by 
means of an elongated screw 2. The axle 2 
is adapted to support a reel f3, shown in dotted 
lines, on which the wire or other filament 4 is 
wound, the reel being rotatable with the axle 2 
on the frame. 
A rotatable member 5 in the form of a brake 

drum is mounted on the inner part of the axle 
adjacent the frame, where it is secured against 
axial movement on the shaft. The drum f5 is 

0 

adapted to be driven by the reel through a cou 
pling 6 during the unwinding or de-reeling of 
the filament 4. As shown, the coupling f6 is 
in the form of a crank mounted in an opening 
in one of the spokes of the drum, the crank hav 
ing an eccentric driving pin 6 adapted to fit 
into an opening in the adjacent end of the reel. 
Since the crank (6 is offset from the axle f2, and 
the driving pin 6 is eccentric to the axis of the 
crank, the radial distance of the driving pin from 
the drum axis may be adjusted by changing the 
angular position of the crank on the drum. In 
this way, the driving pin may be adjusted to ac 
commodate reels of differentsizes. 
A brake band 8, which may be made of 

tempered spring steel, extends around part of the 
periphery of drum f5. Leaf springs 18 are 
superimposed on the end portions of the brake 
band where they are braced or otherwise Secured, 
together with the band itself, to enlargements f$. 
The brake band is held in position around the 
drum by pins 20 and 2 at the respective endpor 
tions of the band. Each pin 20, 2 is transversely 
slotted to receive the corresponding end portion 
of the brake band and the superimposed leaves 
8a. The enlargements (9, by engaging the sides 
of the pins, prevent the brake band from being 
drawn lengthwise through the slots when the 
band is tightened against the drum. However, 
the band may be easily removed from the drun 
by displacing it axially from the slots in the pins. 
The upper pin 20 is in the form of a screw 

threaded through part of the frame 0. The pin 
20 has a slotted head 20 by which it may be ro 
tated to different angular positions, for a pur 
pose to be described presently, the pin being 
clamped in its adjusted position by a set Screw 
22 (Fig. 2). The lower pin 2 extends through 
a crank arm 23 and is secured thereto by nut 2. 
"The arm 23 is connected to one end of a crank 
shaft 24, as by means of a screw 25, the shaft 24 projecting through an opening in the upright 
portion of the frame and having at its opposite 
end a radially extending lever 26 rigidly secured 
thereto. An adjustment nut 2 is threaded on 
the lever 26 and is connected to one end of a bias 
ing element 28 in the form of a tension Spring. 
The other end of spring 28 is connected to a 
threaded stem 29 extending through a projection, 
Os of the frame and having an adjustment 

screw 30. A link 32 is pivotally connected at one end to 
the free end of lever 26, and at the opposite end 
to a projection 33 extending radially from a shaft 
34. The shaft 34 is rotatable in a hollow boss 
Ob integral with the frame. A crank arm 35 

is connected to shaft 34 at the end of the shaft 
remote from link 32. The arm 35 is splined to 
shaft 34 and is secured to the Spline by a screw 
36 which may be loosened to adjust the angular 
position of the crank arm relative to the shaft. 
A tension arm in the form of a rod 37 projects 
laterally from crank arm 35, to which it may be 
secured by a set screw (not shown). At its free. 
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4. 
end, the rod 37 carries a pulley 38 engaged by the 
wire or other filament 4. That is, the filament 
from reel 3 extends to and partly around the 
pulley 38, and from the pulley it extends at about 
right angles to its initial direction, to the ma 
chine which is to be supplied with the filament, 
as indicated at 4. 
The operation of the device is as follows: The 

tension spring 28 acts through lever 26, link 32, 
shaft 34 and crank 35 to urge the pulley 38 of 
the tension arm against the filament 4. The 
Spring 28 also acts through lever 26 and shaft 24 
to urge the crank arm 23 clockwise, as shown in 
Fig. 1, whereby the brake band 8 is tightened 
around drum (5. The filament 4, as it is drawn 
at a Substantially uniform rate from the reel 
saround pulley 38, causes the reel to rotate on 
axle 2, and this rotation of the reel is trans 
mitted to the brake drum f5 through the coupling 
f6. When the tension in the filament f4 de 
Creases, due, for example, to the action of the 
machine to which it is supplied, the spring 28 
causes the free end of tension arm 37 to move 
downwardly against the filament and at the same 
time operates through crank arm 23 to tighten 
the brake band around drum 5. The brake band 
thus imposes a greater resistance to rotation of 
reel f3, which increases the tension in the fila 
ment and thereby counteracts the initial de 
crease in the tension. Conversely, when the fila 
ment tension increases, due to the action of the 
machine which it supplies, the free end of ten 
sion arm 37 will be forced upwardly by the fila 
ment against the action of spring 28, causing the 
crank arm 23 to move counterclockwise (Fig. 1) 
and relieve the pressure of the brake band upon 
drum S. This in turn decreases the resistance 
to rotation of reel 13 so as to counteract the in 
crease in the filament tension. 
By means of the lever nut 27, the device may 

be adjusted to maintain any desired filament ten 
Sion within a wide range. That is, when nut 27 
is rotated on the lever, the position of the upper 
end of Spring 28 is adjusted relative to the lever 
pivot or shaft 24. Accordingly, when the nut 27 
is moved away from shaft 24, the moment arm of 
the Spring action on the lever is increased so that 
with the same pull exerted by the spring the 
brake band will be urged against the drum with 
a greater force, whereby the filament will be 
maintained under a higher tension. When the 
moment arm of the spring is increased, as de 
scribed, the spring will expand or contract a 
greater distance and thus cause a greater change 
in its tension upon rotation of shaft 24 through 
a given angle, thereby varying the operating 
characteristic of the device. The nut 30 serves 
as a means for modifying the effect of the ad 
justments by nut 2 and for extending still fur 
ther the range of adjustment. 
Angular adjustment of the pin 20 will, of 

course, vary the angular position of the corre 
sponding end of the brake band. The result of 
this adjustment is to change the effective brak 
-ing area of the band upon the brake drum. In 
other words, when pin 20 is rotated clockwise 
(Fig. 1), it increases the effective braking area, 
and when it is turned in the opposite direction 
it decreases the braking area. Thus, by means 
of the pin 20, the device may be adjusted for 
backlash, a greater backlash being obtained by 
turning the pin counterclockwise (Fig. 1). Also, 
such rotation of the pin 20 will prevent 'jump 
ing' of the reel at the heavy end of the tension 

5 range. It will be understood that the reenforcing 
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leaves 8a serve to retard bending of the brake 
band at the end portions where it is held by the 
pins 20 and 2, and to prevent sharp bends which 
Would result in damage to the band. 

If desired, the upward movement of tension 
arm. 37 in response to an increase in the filament 
tension may be limited by a stop 50. As shown, 
the stop projects laterally from a shaft 4f rotat 
able on the frame, and a set Screw 42 is pro 
vided to clamp the shaft and the stop in any de 
sired position. 
From the foregoing, it will be apparent that 

the new tension control is of relatively simple, 
compact and rugged construction. It is adapted 
to maintain the filament under a substantially 
Constant tension, even under severe conditions of 
use, and it is readily adjustable to accommodate 
different requirements of the machine to which 
the filament is fed from tile reel. 

claim: 
1. In a device for controlling the de-reeling 

tension of filaments, and the like, which com 
prises a frame for rotatably mounting a reel, and 
a rotatable part on the frame adapted to be 
driven by the reel, the combination of a shaft 
rotatable on the frame, a tension arm project 
ing laterally from the shaft and adjustable 
angularly thereon, the tension arm being en 
gageable with the filament in the de-reeling Op 
eration and movable to rotate the shaft in re 
sponse to variations in the filament tension, a 
projection extending laterally from the shaft, a 
second shaft rotatable on the frame and having 
a crank, a lever projecting laterally from the sec 
Ond shaft, a link connecting said projection and 
lever, a brake band adjacent the rotatable part 
and connected at one end to the crank, a pin for 
securing the other end of the band and rotatable 
On the frame to adjust the angular position of 
said last end, a tension spring connected at One 
end to the frame and at the opposite end to the 
lever and Operable through the lever, said second 
shaft and the crank to urge the brake band 
against said rotatable part, the tension arm be 
ing operable through the first shaft and Said link 
and lever to counteract the Spring in response to 
an increase in the filament tension, thereby re 
lieving the braking effect of the band upon the 
rotatable part, and a movable member for ad 
justing the Spring to vary the force with which 
the band is urged against Said rotatable part. 

2. In a device for controlling the de-reeling 
tension of filaments, and the like, which com 
prises a frame for rotatably mounting a reel, and 
a rotatable part on the frame adapted to be driv 
en by the reel, the combination of a tension arm 
pivotally mounted on the frame and engageable 
with the filament in the de-reeling operation, the 
arm being movable on the frame in response to 
variations in the filament tension, a brake mount 
ed on the frame adjacent the rotatable part, a 
tension spring connected to the brake for urging 
the same to exert a braking effect upon the rotator 
able part, a connection between the tension arm 
and the brake for moving the brake to relieve 
said braking effect upon actuation of the arm in 
response to an increase in the filament tension, 
said connection including a lever pivoted on the 
frame, a screw on the lever connected to one end 
of the spring and adjustable to vary the position 
of said end relative to the pivotal axis of the 
lever, and a second screw on the frame connected 

6 
to the opposite end of the spring and adjustable 
to vary the tension in the spring. 

3. In a device for controlling the de-reeling 
tension of filaments, and the like, which con 

5 prises a frame for rotatably mounting a reel, and 
a rotatable part on the frame adapted to be 
driven by the reel, the combination of a ten 
sion arm pivotally mounted on the frame and en 
gageabie with the filament in the de-reeling op 

l0 eration, the arm being movable on the frame in 
response to variations in the filament tension, a 
brake mounted on the frame adjacent the rotat 
able part, a biasing element connected to the 
brake for urging the same to exert a braking 

15 effect upon the rotatable part, a connection be 
tween the tension arm and the brake for nov 
ing the brake to relieve said braking effect upon 
actuation of the arm in response to an increase 
in the filament tension, the brake including a 

20 brake band secured at one end to said connec 
tion, and a pin rotatable on the frame and hav 
ing a slot in which the other end of the band is 
held. 

4. In a device for controlling the de-reeling 
25 tension of filaments, and the like, which com 

prises a frame for rotatably mounting a reel, 
and a rotatable part on the frame adapted to be 
driven by the reel, the combination of a ten 
Sion arm pivotally mounted on the frame and 

30 engageable with the filament in the de-reeling 
operation, the arm being movable on the frame 
in response to variations in the filament tension, 
a brake mounted on the frame adjacent the 
rotatable part, a biasing element connected to 

35 the brake for urging the same to exert a braking 
effect upon the rotatable part, a connection be 
tween the tension arm and the brake for moving 
the brake to relieve said braking effect upon ac 
tuation of the arm in response to an increase in 

40 the filament tension, the brake including a brake 
band having at each end a plurality of superim 
posed Spring leaves, and a pair of pins having 
slots for receiving the respective end portions 
of the band, One of the pins being Secured to 
the frame and the other being movable by said 
Connection. GEORGE PEEBLES. 
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