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16 Claims. 
My invention relates, generally, to wire draw 

ing machinery and, more particularly, to a sys 
tem for maintaining the proper back tension 
upon a wire as it is being drawn through a die, 

5 In the manufacture of wire, it is common prac 
tice to pull the wire stock through a die to re 
duce its Section by rotating a drum upon which 
the wire is mound, then unwinding the wire from 
the drum and drawing it through 8, succeeding 

10 die to further reduce its section by Winding it 
upon another drum and thus continuing through 
Successive dies until the desired reduction has 
been obtained. 

. . . It has beer found desirable to maintain a back 
tension upon the wire between each drum and 
the next Succeeding die. This back tension 
makes it possible to pass larger stock through 
a given die than could be passed without back 
tension and thus reduces the number of dies re 

23 quired for a giver reduction. This back tension 
also reduces the Work required to be done in 
each die for a given reduction of wire section 
and thus decreases the heating of the wire caused 
by drawing it through the die. For this reason, 

25 the wire may be drawn through the die at a 
greater speed than When back tension is not 
employed, with the same amount of heating. 

For a given material, a given forward pull, a 
given desired reduction and a given speed of 

30 material feed, a definite ratio exists between 
the forward pull on the wire and the back ten 
sion which will give the best results. It follows 
that such changes in the physical characteristics 
of the material, such as ductility, hardness and 

35 cross section area, as would increase the drawing 
resistances in the die would increase the forward 
pull on the wire and would not provide the proper 
ratio between the forward pull on the wire and 
the back tension if the back tension were a fixed 

40 amount. 
This ratio varies with different forward ten 

sions and is always such that an increase in 
forward tension requires that there be an in 
crease in back tension to Secure the best draw 
ing results. 

If the forward pull and die resistance are 
allowed to become great enough, there is danger 
of the wire being pulled apart. By providing the 

to propar increase in back tension with increase 
of die resistance and front pull, this danger is 
eliminated. 
The object of my invention is to provide a 

device which shall function to vary the back 
tension or a wire which is being drawn through 

45 

(C. 205-14) 
a die in response to variations of the physical 
characteristics of the wire. . 
A further object of the invention is to pro 

vide a device which shall function to increase 
the back tension on a wire which is being drawn 
through a die in response to an increase in 
resistance-to-drawing as the wire passes through 
the die. 
Another object of the invention is to provide 

a control System which shall function to increase 
the back tension on a wire as it is being drawn 
through a die in response to an increase in 
load on the motor that is drawing the wire 
through the die. 
A further object of my invention is to provide 

s 

10 

a device which shall function to maintain a sub 
stantially constant back tension on a wire as 
it is being drawn through a die. 
Another object of my invention is to provide 

a device for maintaining a substantially constant 
back tension on a wire as it is being drawn 
through a die so long as the front tension on the 
Wire remains substantially constant. 
A further object of my invention is to provide. 

a system for So controlling the relative Speed 
of two successive wire block motors as to main 
tain a substantially constant back tension on a 
wire as it is drawn through a die. 
A further object of my invention is to provide 

a system for drawing wire which shall function 
to produce a given reduction of the wire with 
a minimum of apparatus, a minimum number 
of steps in the drawing process and at a maxi 
num. Speed. 
Another object of my invention is to provide 

a system for drawing wire which shall function 
to prevent breaking of the wire during the draw 
ing process by automatically limiting the stress 
on the die block during the drawing operation. 
These and other objects and advantages of my 

invention may be readily understood by reference 
to the following detailed description taken in 
connection with the accompanying drawing, in 
which: 

Figure 1 is a diagrammatic illustration of the 
elements of structure of the preferred embodi 
ment of my invention and their cooperative re 
lationships; and 

Fig. 2 is a diagrammatic illustration of a modi 
fication of the structure illustrated in Fig. 1. 

In carrying Out the preferred embodiment of 
my invention, I provide a floating sheave Over 
which the Wire passes in travelling from a wire 
block to the succeeding die block. The sheave 
is carried by a piston which is movable in a 
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2 2,205,218 
cylinder by fluid pressure which is applied to 
the cylinder. The sheave and piston are SO 
mounted as to increase the back tension of the 
wire when fluid pressure in the cylinder is in 
creased. The die block is so mounted as to be 
deflected by the front tension on the Wire, or 
the frictional resistance of the wire in the die 
block, the degree of deflection being proportional 
to the front tension or frictional resistance. The 
deflection of the die block is made to control a 
regulator which, in turn, causes increase of the 
fluid pressure in the cylinder to increase the back 
tension on the wire. 
A regulator is controlled by the positioning 

Of the back tensioning sheave to vary the Speed 
of the preceding wire block motor to air in main 
taining increased back tension without the neces 
sity of continuous movement of the sheave Sup porting piston. 
A modification of this System operates to 

regulate the fluid pressure in the cylinder in re 
Sponse to changes in the loading of the Wire 
block motor which is drawing the Wire through 
the die. 

Referring to Fig. 1 of the drawing, wire 3 
is Wrapped around motor-driven drum 4, and 
is drawn through die 5 to reduce it in section. 
Wire 3 is fed to the die 5 over guide sheave 6, 
after being unfound from motor-driven drum 7 
and passing over tensioning sheave 8. Drums 
4 and are driven by motors 9 and O, respec tively. 
The die 5 is mounted on a pivoted arm , 

which is biased by Spring 2 to move in a direc 
tion opposite to that in which the wire is mov 
ing. A contact element 3 is mounted on arm 

, and is disposed to close a set of contacts 4 
in the event that the pull of the wire on the 
die exceeds a predetermined amount, and to close 
contacts 5 in the event that the pull on the 
die is less than a predetermined amount. 
The tension on the wire 3 as it passes between 

the drums 4 and 7 is regulated by fluid pressure 
operated piston f6, which moves in the pivotally 
mounted cylinder under force of fluid pres 
Sure Supplied by regulating valve 8, which reg 
ulates the fiuid pressure supplied from the pres 
Sure reservoir to the cylinder . . 
The pressure regulating valve 8 comprises a 

chamber 9, valve 20 and chamber 2, which 
is connected to cylinder . The flexible dia 
phragm 22 forms one wall of chamber 2, and 
is connected by rod 23 to the valve 20. Spring 
24 acts on the underside of the diaphragm 22 
to hold the valve 20 in such a position as will 
Supply a predetermined pressure to cylinder 7. 
Variation of the pressure in cylinder is 

brought about by a variation in the pressure on 
the lower side of diaphragm 22 which is effected 
by varying current flowing in a solenoid coil 25, 
which acts upon a solenoid core 26 to exert a 
force on the diaphragm 22 opposite to the force 
of Spring 24. 
A regulator 27 so governs the current in 

Solenoid coil 25 as to supply a pressure in cylinder 
7, which varies with the displacement of the 

die block 5. This regulator comprises a relay 28, 
which is connected across the supply lines X-Y, 
in series with a resistance 29, which is normally 
shorted by the contact element 30 of relay 3. 
The circuit for relay 28 extends from the supply 
conductor X through conductor 32, resistance 
29, which is shorted by contact element 30 
through conductors 33 and 34, conductor 35, the 
coil of relay 28, and conductor 39 to the other 

side of the source of supply Y. When relay 28 is 
energized, its contact element 28a closes a circuit 
through the coil of relay 3 which extends from 
the supply conductor X, through conductor 36, 
contact element 28a, conductor 37, the coil of 
relay 3 and conductor 38 to the other side of the 
Source of Supply Y. 
With relays 3 and 28 connected as described, 

.it will be seen that relay 28 is being intermit 
tently energized and deenergized by the shorting 10 
of resistance 29 by the contact element 30 of the 
relay 3 and the removal of the short from the 
resistance 29 by a contact element 30 of relay 
3 when relay 3 f is energized through the closure 
of contact element 28a of relay 28. This produces 15 
a vibration of arm 40, which is operated by relay 
28, and produces a movement of movable contact 
element 4 between stationary contacts 42 
and 43. 

It will be seen that one of the contact elements 0 
5, associated with the die 5, is connected by con 

ductor 44 with the lower stationary contact 43 
and that the other contact element 5 is con 
nected to the coil of relay 45 through conductor 
46. It will also be seen that stationary contact 25 
42 of the regulator is connected through conduc 
tor 47 to one of the contact elements 4, and 
that the other contact element f4 is connected 
through conductor 48 to the coil of relay 49. 
Thus it will be seen that, as contact element 30 

4f of the regulator alternately engages its 
associated contact elements 42 and 43, relay 45 
will be energized in the event that movable con 
tact element 3, actuated by the movement of 
the die, is in enagagement with contact elements 
5, and that relay 49 will be energized in the 

event that movable contact element 3 is in en 
gagement with contact elements f4. 
The operating circuit for relay 45 extends from 

supply conductor X, through conductor 36, coil 40 
of relay 45, conductor 46, contact elements 5, 
contact element f3, conductor 44, contact ele 
ments 43 and 4f, arm 40, conductor 50 and con 
ductor 39 to the other side of the source of supply 
Y. The circuit for relay 49 extends from supply 4. 
conductor X, through conductor 36, coil of relay 
49, conductor 48, contact elements f4, movable 
contact element 3, conductor 47, contacts 42 
and 4, arm 40, conductor 50 and conductor 39 
to the other side of the source of Supply Y. O 
The circuit for Solenoid 25 extends from Supply 

conductor X, through conductor 36, resistance 
5, which may be shorted by the contact ele 
ment 52 of relay 45 when the relay is energized, 
resistance 53, which is normally shorted by con- sis 
tact element 54 of relay 49 when relay 49 is de 
energized, conductor 55, solenoid coil 25, resist 
anc. 56, and conductor 5 to the other side of the 
source of supply Y. 

It will be seen that energization of relay 45 
will raise contact element 52 to short circuit re 
sistance 5, thus decreasing the resistance in 
series with Solenoid 25. This decrease in resist 
ance in the circuit of coil 25 will cause increased 
current flow in the coil and will cause a de- is 
crease in the pressure supplied to cylinder T. 
The energization of relay 49 will cause its mov 
able contact element 54 to remove the short from 
resistance 53, thus increasing the resistance in 
the circuit of Solenoid 25 and causing decreased 70 
current flow in the Solenoid. This will result 
in causing valve 20 to increase the pressure in 
cylinder 7 and to thus cause upward movement 
of sheave 8. 
In order that the travel of the piston G may is 
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2,205,213 
be limited and the proper tensioning on the wire 
maintained, a regulator 53, of Well known con 
struction, is provided for governing the Speed 
of motor O to thus govern the rate of feed of 
wire 3 to the die 5. The regulator 58 controls the 
current flow in the field coil 59 of motor iO in 
response to predetermined movements of the 
sheave 8. The regulator comprises relays 30 and 
S, which function very much the same as relayS 
3 and 28, respectively, in regulator 27, herein 
before described, and produce a vibration of arm 
62 to move contact element 63 alternately into 
engagement with contact elements 64 and 65. 
Contact elements 64 and 65 are connected to re 
lays 66 and 67, which function in the manner de 
scribed hereinbefore in connection with relays 
35 and 49, respectively, to vary the current in 
field coil 59 by including resistance 68 in, or 
removing resistance 69 from, the field winding 
59 of the motor O. 
In the operation of the device, in the event 

that for some reason, such as a change in the 
hardness of the material of the wire, too great 
a pull is placed upon wire 3 in passing through 
die 5, the die will move against the tension of 
spring 2 to cause movable contacts element 3 
to bridge contact elements 4 and close the cir 
cuit to relay 49, which circuit will be intermit 
tently completed through contact elements 4 
and 42 of the regulator. This intermittent ener 
gization of relay 49 will cause its contact element 
54 to intermittently remove the short circuit 
from resistance 53 and thereby decrease the cur 
rent in solenoid 25. The decrease in current in 
solenoid 25 will cause valve 20 to increase the 
pressure in cylinder 7 which Will tend to Cause 
an upward movement of piston 6 and sheave 8 
to increase the back tension on the Wire. 
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The increase in the back tension on the wire 3, 
by upward movement of sheave 8, will permit 
the wire to be drawn through the die 5 without 
increasing the tension on the wire as it is pulled 
by drum 4 to such an extent as Would be likely 
to break the wire at the die. In other Words the 
increase in back tension reduces the resistance to drawing and prevents the drawing tension 
from becoming excessive. 
In the event of such a change in the character 

of the wire as would cause decreased resistance 
to-drawing and would allow Spring 2 to move 
die block 5 to the left, decreased tension on the 
wire would be brought about by closure of con 
tact element 3 to decrease the pressure in cyl 
inder a through increase in current in Solenoid 
25 by energization of relay 45 to short circuit 
resistance 5. 

In the event that continued increases of ten 
sion in the wire are required to maintain the 
proper balance on the two sides of the die 5, re 
gulator 53 responds to the displacement of con 
tact element 65 which moves with the sheave 3 to 
increase the current in field 59 of motor to 
thus tend to decrease the speed of motor 0 and 
thus increase the back tension on wire 3. This 
regulation of the field current of motor per 
mits proper tensioning of the wire with a limited 
displacement of the piston 6 and sheave 8. 

In the modification of 8ig. 2, I have shown a 
means for controlling the operation of the regul 
lator in response to variations of the load on 
motor 9 which are caused by variations in the 
resistance-to-drawing of the wire in the block 5. 
In this modification, a resistance ) is connected 
in series with the motor 9, and a relay is con 
nected across this resistance so as to be respon 

3 
sive to the voltage drop in the resistance. Like 
reference characters indicate the same or equiva 
lent elements in the two figures. 

In the operation of the modification of Fig. 2, 
in the event that the resistance-to-drawing in 
the die S increases, the increased load on the 
motor 9 will cause increased drop in resistance 
70, thus causing relay 7 to move contact ele 
ment 3 against the tension of spring, 2 to 
bridge contact elements 4. This Will close an 
energizing circuit for the relay 49, as hereinber 
fore described in connection with the operation 
of the apparatus shown in Fig. 1, to tend to cause 
an upward movement of sheave 8 to increase the 
backward tension on the wire 3. 
In a like manner, decrease in resistance-to 

drawing in die block 5 will cause a decrease in 
the current drawn by motor 9 and will permit 
spring 2 to move contact element 3 to bridge 
contact elements 5, which will energize the relay 
45 to cause the regulator 8 to reduce the pressure 
in the cylinder and thus decrease the back ten 
sion on the Wires. 

In compliance with the requirements of the 
patent statutes, have shown and described herein 
the preferred embodiments of my invention. It 
is understood, however, that the invention is not 
limited to the precise constructions shown and 
described, but is capable of modification by one 
skilled in the art, the embodiments herein shown 
being merely illustrative of the principles of my 
invention. 

I claim as my invention: 
1. In a system for drawing wire, means for 

drawing a wire through a die, means mounting 
the die for movement in accordance with the 
drawing force exerted on the die, means for main 
taining a back tension on the wire as it is drawn 
through the die, and means for automatically 
varying the back tension in response to move 
ment of the die. 

2. In a system for reducing the cross-sectional 
area of a length of material, means for passing 
the material through a device which will cause 
reduction in the cross-sectional area of the mate 
rial including means for exerting a forward ten 
Sion on the material, means for maintaining a 
back tension on the material, and pressure fluid 
operated means acting on the material responsive 
to variations in the forward tension for varying 
the back tension on the material. 

3. In a wire drawing system, means for draw 
ing a wire through a die to reduce the cross-sec 
tional area of the wire, ?neans for maintaining 
a back tension on the wire, means including a 
fluid pressure operated device acting on the Wire 
for automatically varying the back tension on the 
Wire in response to Variations in physical char 
acteristics of the wire. 

4. In a wire drawing device, a die, means for 
pulling the wire through the die, means for main 
tain a back tension on the Wire, means including 
a fluid pressure operated device acting on the 
wire for automatically varying the back tension 
on the Wire in response to Variations in the re 
sistance-to-drawing of the wire. 

5. In a system for drawing Sire, means for 
drawing a wire through a die, means for main 
taining a back tension on the wire, means includ 
ing a flaid pKeSSure operated device acting on the 
Wire for automatically varying the back tension 
on the wire in response to Wariations in the load 
ing of the means for drawing the Wire through 
the die. 

6. In a systern for clawig Wire, a die, Elaans 
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4. 
for drawing a wire through the die, means for 
maintaining a back tension on the wire, means 
including a fluid pressure operated device acting 
On the wire for automatically varying the back 
tension on the wire in response to the variations 
in the force exerted on the die in drawing the 
Wire through the die. 

7. In a system for drawing wire, a die, means 
for drawing a wire through the die, means for 
maintaining a back tension on the wire, means 
including a fluid pressure operated device acting 
on the Wire for controlling the back tension on 
the wire, and means responsive to the varia 
tions in the force exerted on the die in drawing 
the wire through the die for varying the fluid 
pressure acting on the fluid pressure operated 
device to thus vary the back tension on the wire. 

8. In a wire drawing device, means for pulling 
a wire through a die, means for maintaining a 
back tension on the wire, means including a fluid 
pressure operated device acting on the wire for 
controlling the back tension on the wire, and 
means responsive to the variations in physical 
characteristics of the Wire for varying the fluid 
pressure acting on the fluid pressure operated 
device to thus vary the back tension in accord 
ance with variations in the physical character 
istics of the wire. 

9. In a wire drawing System, a die, means for 
pulling the Wire through the die, means for main 
taining a back tension on the Wire, means in 
cluding a fluid pressure operated device acting 
on the Wire for controlling the back tension on 
the wire, and means responsive to the loading 
of the pulling means for varying the fluid pres 
sure acting on the fluid pressure operated device 
to thus vary the back tension in accordance 
with variations in the loading of the pulling 
e8.S. 

10. In a wire drawing device, in combination, 
a die, means for pulling a Wire through the die 
to reduce its cross-sectional area, means for So 
mounting the die as to permit a displacement 
of the die an amount which is proportional to 
the, force exerted on the die by the Wire as it is 
pulled through the die, means for maintaining a 
back tension on the Wire, means for adjusting 
the back tension on the Wire, and means whereby 
the back tension adjusting means is actuated in 
accordance With the degree of displacement of 
Said die. 

11. In a wire drawing device, a die, means for 
pulling a wire through the die comprising a 
motor, means for maintaining a back tension on 
the wire, pressure-fluid actuated means acting 
on the Wire for adjusting the back tension. On the 
wire, and means whereby the back tension ad 
justing means is actuated in accordance with the 
loading of the motor. 

12. In a wire drawing device, a die, means 
for pulling a Wire through the die, means for 
maintaining a back tension on the wire com 
prising a member over which the wire travels 
before entering the die, Said member being so 
disposed as to cause variation of the back tension 
on the wire when the member is moved, means 
governing the movement of the member com 
prising a fluid actuated piston, and means re 
sponsive to the force exerted on Said die in pull 
ing the wire through the die for controlling the 

2,205,213 
fluid flow to said piston to thereby vary the back 
tension on Said wire in accordance with the 
force exerted on said die by said pulling means. 

13. In a wire drawing device, a die, means for 
pulling a wire through the die comprising a 
motor, means for maintaining a back tension on 
the Wire comprising a member over which the 
wire travels before entering the die, said mem 
ber being so disposed as to cause variation of the 
back tension on the wire when the member is 
noved, means governing the movement of the 
member comprising a pressure fluid actuated 
piston, and means responsive to the loading of 
Said motor for controlling the fluid flow to said 
piston to thereby vary the back tension on said, 
Wire in accordance with the loading of said 
pulling motor. 

14. In a wire drawing device, a die, means for 
pulling a wire through the die comprising an 
electric motor, means for maintaining a back 
tension on the wire comprising a member over 
which the wire travels before entering the die, 
Said member being so disposed as to cause varia 
tion of the back tension on the wire when the 
member is moved, means governing the move 
ment of said member comprising a fiuid actu 
ated piston and an electrically controlled valve 
device for governing the fluid flow to said pis 
ton, a current responsive device responsive to 
the load current to said electric motor, means 
whereby Said current responsive device controls 
the operation of said electrically controlled valve 
device to thereby vary the back tension on the 
Wire in accordance with the loading of said 
electric motor. 

15. In a wire drawing device, a die, means for 
pulling a wire through the die, means for main 
taining a back tension on the wire comprising 
a member over which the wire travels before en 
tering the die, said member being so disposed 
as to cause variation of the back tension on said 
wire when the member is moved, means govern 
ing the movement of the member comprising 
an electrically controlled fluid actuated piston, 
means for so mounting the die as to cause dis 
placement of the die in the direction of travel 
of the wire in accordance with the force exerted 
upon the die by the wire as it is drawn through 
the die, means whereby the displacement of 
Said die controls the operation of said electri 
cally controlled fluid actuated piston to thereby 
vary the back tension on the wire in accordance 
with the force exerted upon the die by the wire 
as it is drawn through the die. 

16. In a wire drawing system having a series 
of motor-driven wire blocks each of which 
draws a wire through a die and from each of 
which the wire is fed to the next succeeding die, 
a die, a member over which a wire which is being 
drawn travels in passing from a feeding wire 
block to the die, said member being so disposed 
as to vary the tenson in the wire between the die 
and the feeding wire block upon movement of 
the member, means responsive to the resistance 
to-drawing of the wire for moving said member, 
and means responsive to predetermined move 
ment of said member for varying the speed of 
the feeding wire block motor. 

CERHARD P. LESSMANN. 
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