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This invention relates to control apparatus and 
more particularly to apparatus for controlling 
the synchronization of the various parts of Wire 
drawing apparatus during acceleration and de 
celeration thereof. 

In wire drawing operations, considerable dif 
ficulty has been experienced in synchronizing 
the operation of the capstans and take up mech 
anism during the acceleration and deceleration 
of the wire drawing apparatus due to the fact 
that for numerous reasons it is advisable, during 
the drawing operation, to drive the take up 
mechanism from a motor separate and distinct 
from the capstan driving motor. One of the 
major reasons for providing separate drive mech 
anisms for the capstans and take up mechanism 
is the variation in speed of rotation of the take 
up mechanism as the reel goes from an empty 
drum to a full drum. 

It is an object of the present invention to pro 
vide a simple control circuit for Synchronizing 
the operation of various parts of a material 
working apparatus. 
In accordance with One embodiment of the in 

vention, mechanism is provided whereby the wire 
drawing capstans and the take up reel are posi 
tively geared one to another during acceleration 
and deceleration of the Wire drawing apparatus, 
an electric circuit being provided, including a 
number of timing mechanisms, for controlling 
the initiation of a wire drawing operation, inter 
connection of the wire drawing mechanism and 
the reeling mechanism during acceleration and 
deceleration thereof and the driving of the take 
up mechanism by a separate source of power ex 
cept during acceleration and deceleration of the 
wire drawing mechanism. 
. A better understanding of the invention may 
be had by reference to the following detailed 
description when considered in conjunction with 
the accompanying drawing, wherein the single 
figure represents, diagrammatically, a wire 
drawing apparatus and its associated take up 
mechanism, together with a schematic diagram 
of a control circuit for controlling the operation 
of the apparatus. 

Referring to the drawing, wherein the Wire 
drawing apparatus is illustrated diagrammatical 
ly at 5 and a take up mechanism is shown, indi 
cated generally by the numeral 6, the wire draw 
ing apparatus includes a driving motor for 

10 

able gear box 3. The shaft 9 drives a link chain 
4, which, in turn, drives a sprocket 15 freely 
rotatable on a take up shaft 6. The shaft 6 
is adapted to be driven by a take up motor 7 
for rotating a take up reel 78. Surrounding the 
shaft 6 is a magnetic clutch 9, which may be 
of any Suitable type, which, upon energization, 
will connect the sprocket 5 to the shaft 6, 
thereby to directly connect the wire drawing 
Capstains with the take up reel. The magnetic 
clutch 9, as will be described in detail herein 
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driving a pair of shafts 8 and 9, on which there 
are mounted wire drawing capstains 0 and ill, 
respectively. The shafts 8 and 9 are driven 

after, is adapted to be energized only during the 
acceleration and deceleration periods of the wire 
drawing capstains. 

ihe motor may be any kind heavy duty large 
horsepower motor Suitable for operating a wire 
drawing machine, but preferably it is a synchro 
nous motor, the direct current field of which may 
be applied by any suitable means after the arma 
ture comes up to speed. The motor 7 has a series 
of leads 29, 30 and 3 connected to it for supply 
ing alternating current to drive it. Thase leads 
29, 30 and 3 are adapted to be connected to a 
Source of alternating current 32 by a switch 33. 
The switch 33 is of the solenoid type, which may 
be controlled by either of a pair of coils 34 or 35, 
the coil 34 serving to connect the alternating 
current Source 32 to the leads 29, 30 and 3 and 
the coil 35 serving to disconnect them. The leads 
29, 30 and 3 also supply power to drive the take 
up motor and during the starting of the 
motor a low resistance path is provided for 
Supplying the necessary starting current to this 
motor. A solenoid actuated switch 36, operable 
under control of a coil 3, normally connects 
the leads 29, 30 and 3 through resistances 39, 40 
and 4 to the motor. 

Energization of coil 37 will connect the leads 
29, 30 and 3 directly to the motor T, shunting 
out the resistances 39, 40 and 4, thus applying a 
higher than normal voltage to the motor 7 
during the acceleration period and for a short 
time thereafter. The coupling between the shaft 
9 and shaft 6, through the magnetic clutch, is 
of such a ratio that the peripheral speed of a full 
reel of Wire corresponds to the peripheral speed 
of the capstan. When the reel is empty, the 
peripheral speed of its winding surface will, 
therefore, be less than the peripheral speed of 
the capstan. This, however, is not detrimental 
and will result merely in a slight slippage of the 
wire on the capstan during the acceleration 
period. However, as soon as the clutch 9 is dis 
engaged, the higher voltage applied to the 

through a chain of gears 2 mounted in a suit- 55 motor it will quickly bring the reel up to its 
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proper speed. Due to this arrangement of the 
driving retio between shafts 9 and 6 through 
the magnetic clutch 19, the peripheral speed of 
the reel can never exceed the peripheral speed 
of the capstan, which would result in tearing of 
the Wire, since the maximum peripheral speed of 
the reel takes place when the reel is full, and the 
engagement of the magnetic clutch 19 during de 
celeration causes the reel and capstan to come 
to a stop at the same peripheral speeds. 
A time clock, designated generally by the nu 

meral 44, is provided for timing the operation 
of the apparatus since the length of time which 
it takes to draw sufficient wire to fill the reel 8 
is constant for any one size of wire and the time 
clock is set to stop the wire drawing operation 
when the reel has been filled. After the reel 8 
has been filled and the wire drawing operation 
is, therefore, to be stopped, until a new reel may 
be placed in position to take up the output of 
the wire drawing apparatus 5, the clock 44 will 
establish circuits to reactuate the switch 42, open 
the Switch 33 and restore the apparatus to nor 
mal. The timing mechanisms which control the 
time of operation of the coils 37, 43 and 34 dur 
ing acceleration of the apparatus are the time 
relays 45, 46 and 47, the operation of which will 
be described more in detail in connection with 
the description of the operation of the apparatus. 
Other timing mechanisms, designated generally 
by the numerals 48 and 49, control the mecha 
nism during the deceleration and restoring 
thereof to normal. 
A starting Switch 60 is provided for initiating 

the operation of the machine, and after a reel 8 
has been placed in position to be driven by the 
shaft 6 and a wire has been threaded through 
the Wire drawing apparatus 5 and connected to 
the take up reel 8, the switch 60 may be closed. 
The closure of switch 60 will connect one side 
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6 of a direct current source to one side of the 
winding of a start coil 62 and to one side of the 
winding of a holding relay 63. The other side 
of the windings of the start coil 62 and relay 
63 are connected to the other side 66 of the di 
rect current source. The coil 62, upon energi 
zation, will close a Switch 64 to lock itself. oper 
ated and to connect the side 6 of the direct 
current line to a lead 65. The lead 65 is con 
nected through a normally made contact 6 of 
time relay 45 and winding of coil 37 to the lead 
66. Therefore, immediately upon the closure of 
the starting switch 60, the coil 37 will be ener 
gized to connect the reeling motor f7 to the leads 
29, 30 and 3 through a low resistance path, i.e., 
shunting resistances 39, 40 and 4 f. Simultane 
ously with the operation of the coil 3, coil 43 
will be energized from lead 65 over a normally 
made contact 68 through the coil to the lead 66 of 
the D. C. source. Energization of coil 43 will 
close the switch 42 and actuate the magnetic 
clutch 19. As the coil 62 is energized, relay 63 
also operates to connect one of the main A. C. 
leads through its contact and a coil 70 of timing 
mechanism 48 to another one of the A. C. leads, 
thereby to energize the coil 0 and start the tim 
ing mechanism 48 in its cycle of operation 
The timing mechanism 48 and the timing mech 

anisms 49 and 50, as well as the time relays 45, 
46 and 47, are all similar in construction. These 
are commercial devices known as time relays and 
comprise a clutch actuating coil, such as the coil 
TO, for connecting contact actuating cams 7 and 
72 to the shaft 73 of a synchronous motor 74. 
The cam 2 controls, through a break contact 
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2-a, the length of time which the motor 74 

will run after it is started and the cam 7 con 
trols an auxiliary contact 75, the time of opera 
tion of which is to be controlled by the timing 
device. Upon application of power to the coil 70, 
the clutch will be closed and power will be sup 
plied to the motor 4 to cause it to drive the 
cams and 2 until the cam 72 opens the cir 
cuit to the motor 4. . However, as long as the 
power is supplied to the coil 7, the clutch will 
remain Operated and Will hold the cams in the 
position at which they stand when the contact 
72-a in the circuit of the motor 74 is opened. 
When the coil 7 ) is deemergized, the clutch re 
leases and the cams 7 and 2 are returned to a 
predetermined position by a spiral spring at 
tached to shaft 73. Cams 7 and 72 may be ad 
justed to various positions on the shaft 3 to 
time the operation of the contacts associated with 
them. 
When the timing switch 48 is operated by the 

closure of the contacts of relay 63, the timing 
switch will start to operate, and at the end of a 
predetermined time, approximately three seconds 
to allow engagement of magnetic clutch f 9, will 
close its main contact 75, thereby to supply power 
to coil 34 for closing switch 33. 

In the present embodiment of the invention, 
the cams 7 and 2 are adjusted to close the 
contact 75 three seconds after the switch 60 
closes, thereby to allow time for switches 36 and 
42 to operate their respective mechanisms before 
the coil 34 operates. 

In a similar manner, time relay 46 has its cam 
Set to open contact 68 after thirteen seconds, 
dropping Out magnetic clutch contact 42. With 
the high on motor f7, this motor will continue 
to accelerate until the peripheral speed of the 
empty reel approaches that of the capstans. 
Timing of relay 45 is adjusted to open contact 
6 at this time, approximately thirteen seconds, 
restoring normal operating voltage to motor 7, 
thus maintaining suitable wire tension for the 
reeling operation during the entire drawing peri 
Od. This timing has been selected as an example, 
but it will be understood that it may be changed 
as necessary when motors having slower or faster 
acceleration periods are used. 
As soon as power is supplied to the leads 29, 30 

and 3, the time clock 44 will start to operate over. 
a circuit from lead 3 through the driving motor 
89 and normally closed contacts 8 f to lead 30. 
The time clock 44 will continue to run until con 
tact 8 is broken by the engagement of one of 
its springs with an abutment 82, which may be 
adjusted in accordance with the length of time 
it takes to fill a reel 8 with wire. For example, 
the abutment 82 may be adjusted to open the 
contact 8 and close a contact 83 at the end of 
a fifteen minute period, which has been deter 
mined to be a sufficient period to draw a reel 
of a given size of wire and wind it on the reel 
8. When the springs of contacts 8 and 33 strike 

the abutment 82, contact 83 will close before con 
tact 8 opens, and in so doing, will connect the 
lead 30 through contact 83 and a clutch actuat 
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ing coil 84 to lead 3, thereby to actuate the coil 
84, which serves to open a clutch 85 and close a 
pair of contacts 86, thereby disconnecting the 
driving connection between the motor 80 and the 
contacts 8 and 83 and closing a circuit from lead 
65 through contact 86, winding of a relay 87 to 
D. C. lead 66. Relay 87 will thus be energized 
and will lock up over a circuit from lead 65 
through a locking contact 88 and winding of relay 
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87 to lead 66. The energization of relay 87 will 
initiate the stopping of the apparatus and its res 
toration to normal. 
When relay 87 operates, it closes its contacts 

88, 89 and 90. Closure of contact 89 will connect 
One of the A. C. leads at the Source Over a lead 
9 to the motor and clutch actuating coil of tim 
ing mechanisms 47 and 49. The timing mech 
anism 47 has its cams set to close its main con 
tact 92 after three seconds have elapsed, and in 
So doing, will complete a circuit through the coil 
35 from lead 65 through contact 92, coil 35, and 
contact 90 to lead 66, thereby to open switch 33. 
The coil 35 is stronger than coil 34 and will over 
come the action of coil 34 and open the switch 33 
as soon as the coil 35 is energized. Simultane 
Ously with the initiation of operation of the tim 
ing device. 47, a circuit will be completed through 
contact 88 over a lead OO, through coil 43, to 
lead 66 to reenergize the coil 43. Thus, as soon 
as the time clock 44 initiates the stopping of the 
machine, coil 43 will be energized to close switch 
42 and interconnect the reeling shaft 6 and 
wire du'awing capstans O and , and after suf 
ficient interval has elapsed to permit the clutch 
9 to completely energize, the main supply of cur 
rent to the motors 7 and T will be interrupted by 
the opening of Switch 33. Closure of contact 89 
associated with relay 87 will supply alternating 
current to timing mechanism 49, which has its 
cams set to close contact of after fourteen sec 
Onds have elapsed. This timing mechanism re 
stores the entire apparatus to normal by complet 
ing a circuit from D. C. lead 66 through contact 
0 and a solenoid coil 02 associated with switch 

64, which coil 02 is stronger than coil 62 and 
Operates on the Switch in an opposite direction 
to Open switch 64 after the wire drawing mech 
anism and reeling mechanism have come to a 
stop. The resetting of the mechanism takes 
place as an incident to the opening of switch 64, 
which disconnects the D. C. lead 6 from coil 62, 
relay 63 and lead 65. When relay 63 falls back, 
the direct current source will be disconnected 
from the timing mechanisms 45, 46 and 48 and 
the locking path over the lead 65 to relay 87 will 
also be broken, permitting the relay 87 to fall 
back, thereby to remove the A. C. source from 
timing mechanisms 47 and 49 and the direct cur 
rent Supply from coil 43. 

3 
viding a low resistance path to the take up mech 
anism...motor during acceleration of the drawing 
mechanism. 

3. A control mechanism for Wire drawing ap 
paratus which has separate motors for driving 
the wire drawing mechanism and for driving the 
take up mechanism comprising a single manually 
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Although a specific embodiment of the inven 

tion has been described hereinbefore, it will be 
understood that numerous modifications could be 
made in the apparatus without departing from 
the invention, which is to be limited only by the 
SCOpe. Of the appended claims. 
What is claimed is: 
1. A control mechanism for a wire drawing ap 

paratus which has separate motors for driving 
the wire drawing mechanism and the take up 
mechanism comprising means for connecting the 
take up mechanism for operation by both motors 
during acceleration and deceleration of the draw. 
ing mechanism, and means operable in timed re 
lation to said connecting means for applying a 
higher than normal voltage to the take up mech 
anism motor, 4. 

2. A control mechanism for a wire drawing ap 
paratus which has separate motors for driving 
the wire drawing mechanism and the take up 
mechanism comprising means for connecting the 
take up mechanism for operation by both mo 
tors during acceleration and deceleration of the 
drawing mechanism, and means operable in 
timed relation to said connecting means for pro 
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operable switch for initiating a cycle of operation 
of the apparatus, a main timing mechanism and 
auxiliary timing mechanisms controlled by said 
Switch for controlling the drawing mechanism 
and the take up mechanism, and means under 
control of said switches for connecting the draw 
ing and take up mechanisms during acceleration 
and deceleration of the drawing mechanism. 

4. Apparatus for synchronizing the operation of 
a wire drawing apparatus and its associated take 
up mechanism comprising a switch for initiating 
the operation of the take up mechanism and the 
drawing apparatus, means under control of said 
Switch for interconnecting the drawing and take 
up mechanism for a predetermined interval, 
means also under control of said switch for sup 
plying power to operate the drawing and take up 
mechanisms, said last mentioned means being 
Operable to supply said power after a lapse of a 
predetermined interval after the operation of 
said Switch, a timing device for timing the dura 
tion of operation of said apparatus, and means 
under control of Said timing device for intercon 
necting the drawing apparatus and take up 
mechanism during deceleration of the drawing 
apparatus. 

5. Apparatus for synchronizing the operation 
of a wire drawing apparatus and its associated 
take up mechanism comprising a switch for in 
itiating the operation of the take up mechanism 
and the drawing apparatus, means under control 
of said Switch for interconnecting the drawing 
and take up mechanism for a predetermined in 
terval, means also under control of said switch 
for supplying power to operate the drawing and 
take up mechanisms, said last mentioned means 
being operable to supply said power after a lapse 
of a predetermined interval after the operation 
of Said switch, a timing device for timing the du 
ration of Operation of said apparatus, and means 
under control of said timing device for inter 
connecting the drawing apparatus and take up 
mechanism during deceleration of the drawing 
apparatus and for restoring the control appa 
ratus to normal. 

6. Apparatus for synchronizing the operation 
of a wire drawing apparatus and its associated 
take up mechanism comprising a switch for ini 
tiating the operation of "he take up mechanism 
and the drawing apparatus, means under control 
of said switch for interconnecting the drawing 
and take up mechanism for a predetermined in 
terval, means also under control of said switch 
for supplying power to operate the drawing and 
take up mechanisms, said last mentioned means 
being operable to supply said power after a lapse 
of a predetermined interval after the operation 
of said switch, a timing device for timing the du 
ration of operation of said apparatus, and means 
under control of said timing device for intercon 
necting the drawing apparatus and take up 
mechanism during deceleration of the drawing 
apparatus and for restoring the control appa 
ratus to normal after the drawing mechanism 
and take up mechanism have come to a stop. 

7. In a wire drawing apparatus having Sepa 
rate motors for supplying power to the drawing 
apparatus and the take up mechanism thereof, 



a magnetic clutch for connecting the drawing 
apparatus to the take up mechanism, and a plu 
rality of tine relays operable to supply the proper 
power to the motors at predetermined intervals 
and to energize the magnetic clutch during ac 
celeration and deceleration of the drawing ap 
paratus. 

8. A control apparatus for wire drawing appa 
ratus comprising a start switch, a time delay. re 
lay associated with said start switch for Supply 
ing current to the apparatus after a predeter 
mined interval, a time relay operable under con 
trol of Said start switch for supplying power to 
interconnect the drawing and take up mechanism 
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of said drawing apparatus during acceleration of 
the drawing apparatus, a timer for controlling 
the operative time of the drawing mechanism, 
and means controlled by said timer for supplying 
power to interconnect the drawing and take up 
mechanism during deceleration of the drawing 
mechanism, 

9. In a wire drawing apparatus, a capstan, a 
take up reel, and means for coupling the reel 
and capstan during deceleration at a ratio in 
which the peripheral speed of a full reel is sub 
stantially equal to the peripheral Speed of the 
capstan. 

CAR. O. EAASE. 


