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This invention relates to tension controlling 
apparatus and more particularly to apparatus for 
controlling the tension in a strand being fed from 
a processing apparatus and taken up on a takeup 
reel. 

It is an object of the present invention to pro 
5 

vide a simple and efficient apparatus for main- . 
taining substantially constant the tension in a 
strand being taken up from a strand processing 
apparatus. 
In accordance with one embodiment of the in Vention as applied to a takeup apparatus for a 

wire drawing machine, the motor which drives 
the wire drawing machine is interconnected 
through a variable speed transmission to the 
takeup reel which receives the wire directly from 
the drawing machine and power is supplied to 
vary the transmission at intervals when the ten 
sion in the wire between the drawing machine 
and the reel reaches a predetermined value. A 
time delay circuit is provided for holding power 
On the motor, which varies the transmission, for 
a definite interval each time the power is supplied 
thereto whereby the tension in the wire will be 
maintained substantially constant. 
A better understanding of the invention may 

be had by reference to the accompanying draw 
ing, wherein the single figure represents, dia 
grammatically, a wire drawing apparatus and its 
associated takeup mechanism, together with 
means for controlling the speed of the takeup 
mechanism to maintain the tension between the 
drawing machine and the takeup spool within a 
definite range. 
In the drawing, there is shown a wire drawing 

apparatus adapted to be driven by a motor 5 con 
nected through conductors 6 to any suitable 
Source of power. The motor 5 provided with 
shafting 7-8 for driving the drawing apparatus, 
designated generally by the numeral 9, and the 
takeup apparatus, designated generally by the 
numeral O. A supply spool 2, having wound 
thereoni, a supply of relatively coarse wire 3, is 
positioned beneath a bell-shaped guide 4 so that 
wire may be withdrawn from the spool 2 through 
the guide 4 for direction to one of a series of 
guide rollers f S in the wire drawing apparatus, 
from whence the wire may be directed through 
the first die on a die shelf f 6 and thence to a 
drawing capstan 7. The capstan f1. is driven 
by the shaft 7 and after the wire has been passed 
through the dies in the die shelf f, wrapped a 
predetermined number of times around various 
passes of the capstan and passed over the guide 

10 

15 

20 

25 

30 

35 

40 

45 

capstan to a guide roller 22. Cooperating with 
the guide roller 22 is a movable guide roller 23, 
mounted upon a tension or upper cushioning arm 
24, which is, in turn, pivoted at 25. The arm 24 
which supports the guide roller 23 is normally 
held in a predetermined position by cooperating 
Springs 26 and 27, carries a second guide roller 
28 and is damped to prevent slight increases in 
tension of short duration from moving it. 
The wire, after being passed around one of the 

idler guide rollers on the cushioning arm 24, is 
directed to an idler roller 29 and back to the 
Other roller on cushioning arrn 24 and down to a 
distributor 34. The idler roller 29 is mounted on 
a cushioning arm 30, similar to the arm 24, the 
arm 30 being pivoted at 3 and being held in its 
normal position by cooperating springs 32 and 33. 
With this arrangement, the cushioning arms may 
be moved relatively close together, at which time 
there will be a relatively short length of wire be 
tween the fixed idler 22 and the distributor 34, 
or, when the tension on the wire is released some 
what, a relatively large amount of wire may be 
held under a definite tension between the roller 
22 and the distributor 34 due to the displacement 
of the cushioning arms 24 and 30 and the guide 
roller carried by them away from each other. 
The distributor 34, which is shown diagrammat 
ically, serves to distribute the wire over the face 
of a takeup spool 35 mounted upon a shaft 36. 
The shaft 36 is adapted to be driven through a 
variable speed transmission, which may be, of 
any suitable form, such as a "Reeves' drive, as 
shown in the patent to E. Eger, No. 1,916,467, or 
the form as illustrated diagrammatically in the 
drawing, wherein tapered driving and driven 
members 3 and 38 have a belt 39 interconnecting 
them and wherein the belt is guided by a movable 
idler 40 mounted on and displaceable by a motor 
driven screw member 4, which is interconnected 
by Suitable gearing and shafting 42 to a speed re 
ducer 43 driven by a motor. 44. 
The lower cushioning arm 30 is relatively 

freely movable, whereas the upper cushioning 
arm 24 is suitably damped whereby slight varia 
tions in tension in the wire which may be caused 
by the usual slight irregularities in the winding 
on the takeup spool 35 or in the distribution of 
the wire on the takeup spool may be compensated 

50 for by the lower arm 30, whereas the upper arm 
24 will only be moved under the tension of the 
wire when there is a sustained increase in ten 
sion between the idler 22 and the takeup spool 35. 
The end of the arm 24 away from the rollers 

rollers is, it is directed from the last pass of the 55 23 and 28 has associated therewith a movable 
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contact member 50, which, when the tension in 
the wire reaches a predetermined value, will be 
moved into engagement with a fixed contact 
member 5 to complete a circuit from grounded 
battery at 52 to one side of the winding of a slow 
to release relay 53, the other side of the Winding 
of which is connected to ground at 54. This 
slow to release relay 53 may be replaced by any 
other time delay device which Will, upon en 
ergization, maintain a circuit for a definite length 
of time. The relay 53 is supplied with a contact 
making armature 55 connected to grounded bat 
tery at 56 and adapted, upon energization of the 
relay 53, to cornplete a circuit through the wind 
ing of the motor 44 to ground, at 57. It is be 
lieved to be thus apparent that when the Switch 
comprising contacts 50 and 5 is closed momen 
tarily, the relay 53 will be energized and will 
stay energized for a predetermined length of time, 
depending upon its time delay characteristic and : 
will complete a circuit to the motor 44. 
In the operation of this apparatus, it is pos 

sible to maintain a very. Small average Slip On 
the capstan since the wire coming from the last 
pass of the capstan. A runs over the idlers 23, 
29 and 28 on the cushioning arms 24 and 30. 
Since the cushioning arm 30 is relatively free 
to swing about its pivot 3 for variations in ten 
sion of short duration and the arm 24 being 
suitably damped, will follow these changes in 
tension slowly, the cushioning arm. 30 will take 
up any slight variation in tension, whereas the 
arm 24 will complete the circuit to the relay 
53 only when the slip on the last pass of the 
capstan has been taken up due to the increased 
diameter of application of the Wire to takeup 
Spool 35. As soon as the slip on the last pass 
of the capstan has been completely taken up, 
the Spool or reel 35 Will tend to Wind the wire 
faster than the wire drawing apparatus can 
deliver it and, therefore, the arm 24 will be pulled 
downwardly to close the circuit between the con 
tacts 50 and 5 to supply power from battery 
56 to motor 4. The motor A will drive the 
screw member 4, , thereby to shift belt 39 to the 
right and vary the transmission to reduce the 
Speed or rotation of the takeup reel 35. Since 
the relay 53, upon operation, will stay operated 
for a definite amount of time, the motor 44 will 
drive for a definite length of time and change the 
transmission of power from the motor 5 to the 
reel 35 a definite amount. 
After a reel 35 has been completely filled with 

Wire and the reel has been removed from the 
drive shaft 36, the connections to the notor & 
may be reversed while the drawing motor. 5 is 
being operated at slow speed to reset the belt 
39 with respect to the driving and driven men 
bers 3 and 38. Furthermore, it may be nec 
essary to render the contacts 5 and 5 inoper 
ative during the starting period of acceleration 
of the apparatus, but since the circuits for per 
forming this function do not form a part of the 
present invention and the present apparatus will 
function satisfactorily if the acceleration is rel 
atively slow, they are not disclosed herein. 
Although a specific embodiment of the inven 

tion has been described hereinbefore, it will be 
understood that modifications thereof may be 
made without departing from the invention. 
What is claimed is: 
1. Apparatus for controlling the tension in a 

strand comprising a takeup reel, a capstan for de 
livering material to the takeup reel, a driving 
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motor for driving said reel and capstan, a vari 
able speed transmission between said reel and 
motor, and means for changing the Speed ratio 
of said transmission in response to tension in the 
strand. 

2. Apparatus for controlling the tension in a 
strand comprising a takeup reel, a driving motor 
therefor, a variable speed transmission between 
said reel and motor, and means for changing the 
speed ratio of said transmission by a predeter 
mined fixed increment in response to a prede 
termined tension in the strand. 

3. Apparatus for controlling the tension in a 
strand comprising a takeup reel, a driving motor 
therefor, a variable speed transmission between 
said reel and motor, and means for changing the 
speed ratio of said transmission at a predeter 
mined rate for a uniform interval of time each 
time the tension in the strand reaches a prede 
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termined value. 
4. An apparatus for controlling the tension in 

a strand between the material working appa 
ratus and a takeup spool comprising means for 
connecting the takeup spool to the working appa 
ratus to drive the takeup Spool, Said means com 
prising a variable speed transmission and a motor 
for varying the output speed of said variable 
Speed transmission, and means responsive to 
tension the strand for driving said varying motor 
for a definite fixed time each time the tension 
in the Strand reaches a predetermined value. 

5. An apparatus for controlling the tension in 
material between a material processing apparatus 
and a reel for supporting a supply of said mate 
rial comprising a variable speed transmission 
mechanism for transmitting power to the reel, 
means driven by the processing apparatus for 
Supplying power to drive said transmission nech- - 
anism, means for Varying the rate of transmis 
sion of the transmission mechanism, and means 
responsive to a predetermined tension in the ma 
terial for actuating the means for varying the 
ratio of transmission for a predetermined fixed 
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time interval. 
6. An apparatus for controlling the tension in 

a strand between a strand working apparatus and 
a takeup reel comprising a variable speed trans 
mission for transmitting power to the takeup 
reel, means driven by the strand working appa 
ratus for Supplying power to drive said transmis 
Sion, a pilot motor for changing the transmission 
rate of said variable speed transmission, and 
means responsive to the tension in the Strand 
for Supplying power to said pilot motor for a 
predetermined fixed time interval. 

7. An apparatus for controlling the tension in 
a strand between a strand processing apparatus 
and a resl foi Supporting a supply of said strand 
comprising a variable speed transmission, means 
for changing the output speed of the variable 
Speed transmission with respect to its input speed, 
means driven by the strand processing apparatus 
for Supplying power to drive the transmission, 
and means responsive to tension in the strand 
for driving the means to change the output speed 
of the transmission with respect to its input speed 
for a predetermined fixed time interval. 

8. A tension controlling apparatus for a proc 
essing machine which feeds material at a con 
stant rate comprising means driven at a constant 
rate proportional to the rate of feed of material, 
Said means being driven by the processing ma 
'chine, a variable speed transmission driven by 
said means driven at a constant rate, means for 
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varying the rate of transmission of the variable 
speed transmission, and means responsive to 
tension in material being processed for driving 
said last mentioned means to effect a predeter 
mined amount of change in the transmission rate 
of said transmission means. 

9. In a tension controlling apparatus for use 
in connection with a material processing machine, 
a takeup reel associated with said processing ma 
chine, a variable speed transmission driven by 
the processing machine for transmitting power 
to drive the takeup reel, a pilot motor for said 
transmission means to vary the rate at which 
the transmission means transmits power to the 
reel, means responsive to a predetermined tension 
in the material being processed for initiating 
operation of said pilot motor, and means for 
maintaining said pilot motor operative for a fixed 
length of time each time its operation is initiated. 

10. A tension controlling apparatus for strand 
being delivered at a constant rate from a proc 
essing machine to a takeup reel comprising means 
interconnecting the processing machine and the 
takeup reel to drive the takeup reel, means for 
controlling said interconnecting means to de 
crease the rate at which it transmits power to 
the takeup reel, and means responsive to tension 
in the material for operating said last mentioned 
means for a fixed interval of time. 

1. An apparatus for controlling the tension 
in material being fed at a constant rate from a 
processing machine to a takeup reel comprising 

3 
closing an electrical circuit, means in said elec 
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trical circuit for closing a second circuit and 
maintaining it closed for a definite time interval, 

* a variable speed.transmission interconnecting the 
processing machine and the takeup. reel, and a 
motor for varying the rate of transmission of 
said variable speed transmission means, said 
motor being in the circuit maintained for a defi 
nite time interval whereby each time the tension 
in the strand reaches a predetermined value, the 
rate of speed of the takeup reel is reduced by a 
predetermined amount. 

12. Apparatus for controlling the tension in a 
strand comprising a takeup reel, a driving motor 

5 

20 

30 

means responsive to tension in the material for 

therefor, a variable speed transmission between 
said reel and motor, and means for changing the 
Speed ratio of Said transmission by a predeter 
mined increment in response to a predetermined 
tension in the strand, said last mentioned means 
including a time delay circuit operable under 
control of the material. 

13. Apparatus for controlling the tension in a 
Strand comprising a takeup reel, a driving motor 
therefor, a variable speed transmission between 
said reel and motor, and means for changing the 
Speed ratio of said transmission at a predeter 
mined rate for a predetermined fixed time each 
time the tension in the strand reaches a pre 
determined value, said last mentioned means 
including a circuit closing device actuated by the 
strand when the tension in the strand reaches a predetermined value, 

WOLF BERTHOLD. 


