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This invention relutes to takeup mechanisms
and more particularly to an apparatus for main-
taining & uniform tension in strand material fed
_to & takeup reel at a constant rate where the
radius of application of the material to the reel
changes constantly.

1t is an object of the present invention to pro-
vide a simple and efficient apparatus for ob-
taining & uniform tension in strand material be-
ing wound on & tekeup reel.

In accordance with one embodiment of the in-
vention as applied to a takeup device, wherein
the radius of application of strand material to the
takeup spool is constantly increasing, the driv-
ing torque is changed in proportion to the change
in radius of application by regulating the pri-
mary voltage of an induction motor having &
high resistance secondary circuit and serving as
the driving motor of the takeup reel. This is ac-
complished by regulating the primary voltage
(and thereby the torque on the takeup member)
of the driving motor through a voltage regulator
actuated by an arm which changes its position
as the strand material is being taken up by the
takeup spool or reel and through a cam arm
controls the voltage regulator. In this manner,
the torque is veried directly as the arbor fills up
~ to change the normal speed torque character-

istic of the motor and exert a uniform tension on

the material from an empty spool to a full one. -

A better understanding of the invention may
be had by reference to the accompanying draw-
ing, wherein

Fig. 1 shows, diagrammatically, an apparatus
for varying the torque of the takeup motor in
response to the change in radius of application
of strand material to a takeup spool driven by the
takeup motor, and

Fig. 2 is a chart showing, diagrammatically,
the relation of the torque of the motor at the ad-
justed voltages, and consequent tension on the
strand material, as compared with the torque
that would be obtained at the normal or rated
voltage of the motor. .

In the drawing, a takeup spool 3{, which is
shown in dot and dash lines, is shown equipped
with a driving sheave 32 fixed to its drum 3.
The sheave 32 is driven through a belt 4 by an
induction motor §, having a high resistance sec-

ondary circuit for winding a strip of material 8

on to the spool 3{. The material 8 is fed in the
direction of the arrow at a constant rate of speed
from a processing apparatus and is adapted to be
wound on the spool 31. An idler roller 1, which
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mounted on the free end of & pivotally supported
lever B, which is free to pivet about a stud shaft
9 and which is urged about the shaft § in a
counter-clockwise direction by & contractile
spring §8. The motor 5, being an induction mo-
tor having & high resistance secondary, may be
operated on the portion of lis speed torgue curve
shown between the dotted lines in Fig. 2 without
damage to the maotor.

Attached to the lever 8, intermediate its ends,
is g chain if, which has its opposite end fixed
at 12 to a cam 13. The cam {3 is mounted on &
shait 1& and has fixed to it 2 contractile spring
{8, the opposite end of which is fized to a pin £8.
The spring 1§ normally tends to rotate the shaft
18 and cam i3 to the position shown in the draw- .
ing and when the lever & is moved in a clockwise
direction, as indicated by the arrow, the cam i3
will alse be rotated in a clockwise direction, as
indicated by the arrow on it to rotate the shaft
t4 with it. The shaft i4 constitutes the control
shaft of an auto-transformer {8, the output volt-
age of which may bhe varied in very small incre-
ments by rotating its control shaft id.

Mountad on and insulated from the shaft 4
are a palr of brushes 19 and 29, which are con-
nected directly to the primary winding of the
motor § and which are adapted to pass over and
make contact with successive portions of the
windings 21 and 22, respectively, of the trans-
former (8. The windings 21 and 22 of the trans-
former 18 may be connected to a source of cur-
rent 25 through a switch 26 and when so con-
nected, the position of the arm 8 and the result-

5 ing position of the cam {3 will determine the

voliage output of the transformer to the pri-
mary winding of the motor 8. As the takeup
spool or reel 31 fills up with material, the idler
roller T will be moved to the positions shown at
1A and 1B, gradually being moved to these po-
sitions as the reel fills up with material. In mov-
ing to these positions, the lever 8 will be rocked
about its pivot 8 and will impart rotation to the
shaft 14. The configuration of the cam {3 is such
that a gradual increase in voltage impressed on

_the primary winding of the motor § will be ef-

bears against the material on the drum 3, is 85

fected and this increase will be proportional to the
increase in torque of the motor which is neces-
sary to maintain the tension constant. If, for
example, - the radius of application of the tape
to the drum gradually doubles, it will be neces-
sary to gradually double the torque and the cam
{3 will be shaped accordingly. This increase is
illustrated in Fig. 2, where the voltage impressed
on the motor when the réel 81 is rotating at ap-
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proximately 25¢ R. P. M. is shown as approxi-
mately 36 volts and the torque output of the
motor is shown as approximately 2.4 inch-pounds.
As the reel 3{ fllls up, the voltage will be in-
creased from approximately 38 volts to 110 volts
and the torque output of the motor will increase
from 24 inch-pounds for an empty spool rotat-
ing at 250 R. P. M. to 24 inch-pounds for a full
spool rotating at 25 R. P. M., whereas the horse-
power of the motor will remain constant and,
consequently, the tension will remain constant at
approximately eleven pounds. In this manner, a
uniform tension will be exerted on the material
from an empty to a full reel. If it is desired, for
any reason, to apply the material to the reel
“under various tensions during the winding there-
of, the cam {3 may he shaped to accomplish this
function.
Althoust
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13 wges and modifica-
Hons may re made therein without departing
from the spirit and scope of the invention.

What is claimed is: .

1. A takeup mechanism for taking up material
delivered at a predetermined speed comprising a
takeup reel, an induction motor having a high
resistance secondary circuit for driving said reel,
and means responsive to an increase in material
on the takeup reel for automatically varying the
primary voltage applied to said motor to increase
the motor torque in direct proportion to the de-
crease in reel speed.

2. A takeup mechanism for taking up material
delivered at a predetermined speed comprising a
takeup reel, an induction motor having a high
resistance secondary circuit for driving said reel,
and means responsive to the amount of material
on the takeup reel for automatically varying the
primary voltage applied to said motor to increase
the motor torque in a predetermined ratio to the
.decrease in the reel speed.

3. A takeup mechanism for taking up material
delivered at a constant rate of speed comprising
a reel, an induction motor having a high resist-
ance secondary circuit for driving said reel,
means responsive to the amount of material
wound on the takeup reel for controlling the
torque of the takeup motor comprising g variable

transformer for supplying current to the primary 5

winding of the motor, means movable by the
material on the reel as the reel fllls up, and
means under control of the last mentioned means
for varying the voltage output of said trans-
former in accordance with the amount of mate-
rial on the reel.

4. A takeup mechanism for taking up material
delivered thereto at a constant rate of speed,
comprising a takeup reel, an induction motor
having a high resistance secondary circuit for
driving said takeup reel, a lever movable in re-
sponse to increases in Liaterial on the reel, a
. cam rotatable by said lever in its movement, a

shaft for supporting said cam and a transformer
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in the motor circuit having brushes in contact
with its windings and driven by said cam for
varying the voltage output of said transformer
to the primary circuit of said motor.

5. A takeup mechanism for taking up material
dalivered thereto at a constant rate of speed com-
prising a takeup reel, an induction motor having
a high resistance secondary circuit for driving
said takeup reel, and means for increasing the
mptor torque as the reel speed decreases com-
prising a lever movable in response to increases
in material on the reel, a cam rotatable by said
leyer, and a transformer in the motor circult
having brushes in engagement with its windings
and driven by said cam for varying the voltage
output of said transformer to the primary circuit

.of gaid motor.

6. A takeup mechanism for taking up material
delivered at a predetermined rate of speed com-
prising a reel having an initially small radivs of
application and adapted to receive a large amouns
of material whereby the ree! will have & large
radius of application when full, an induction
motor having a high resistance secondary circuit
for driving said reel, means for controlling the
primary voltage applied to said induction motor
including means bearing upon the material on
the takeup reel and movable in response to in-
creases in the diameter of the material on the
reel, a transformer having brushes engaging its
windings and connected to said motor, and means
interconnecting the means responsive to the
amount of material on the reel and said brushes
for varying the voltage output of said trans-
former to said motor.

7. A takeup mechanism for taking up material
delivered at a predetermined rate of speed com-~
prising a reel having an initially small radius of
application and adapted to receive a large
amount of material whereby the reel will have
a large radius of application when full, an in-
duction motor having a high resistance secondary
circuit for driving said reel, means for control-
ling the primary voltage applied to said induction
motor including means bearing upon the material
on the takeup reel and movable in response to
increases in the diameter of the material on the
reel, an adjustable transformer, and means inter-
connecting the means responsive to the amount
of material on the reel and the transformer to
adjust the transformer for varying the primary
voltage supplied to the motor.

8. A takeup mechanism for & web delivered
thereto at a constant speed comprising a takeup
reel, an induction motor having a high restst-
ance secondary circuit for driving said reel, and
means responsive to an increase in the amount
of web material on the takeup reel for sutomati-
cally increasing the motor torque as the reel
speed decreases by varying the primary voltage
applied to said motor to maintain a constant ten-
sion in the web.
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