
March 22, 1960 J. N. DETRICK E.T A. 2,929,569 
CONTINUOUS WIRE WINDING APPARATUS 

Filed Feb. 26, 1957 4. Sheets-Sheet li 

l 

222222222222222/2ZZZZZZZZZY 

WY-27/7 oats 
21224722/CM3 
Caa24.2% 
Z.A/122/// 

45 y 15:57.2% 

  

  

  

  

  

  



March 22, 1960 J. N. DETRICK ETA 2,929,569 

CONTINUOUS WIRE WINDING APPARATUS 
Filed Feb. 26, 1957 4. Sheets-Sheet 2 

11a | /2- Aa2 2 
P 

//212.7zy7O6PS 
12472.6%.6 

66//02a2% 
Z.A./2247// 

XYaakaalu 
1765 45 277O6%) 

  



J. N. DETRICK ET AL 2,929,569 
CONTINUOUS WIRE WINDING APPARATUS 

March 22, 1960 

4. Sheets-Sheet 3 Filed Feb. v. 26, 1957 

2772e2/2 y. 

/127/726S 
a/YZ24767O6 

4262a02a27/2My 
ZAW22//// 

ay 2622e a/6.6 

  



2,929,569 

4. Sheets-Sheet 4 

J. N. DETRICK E.T A. 

CONTINUOUS WIRE WINDING APPARATUS 

March 22, 1960 

Filed Feb. 26, 1957 

2/42.472/46 
46%247% 
Z.A.1%22.2% 
Y42 (2 k eel 

w d 

//2/Y7O69 

277.26%) 

  



s 

United States Patent Office 

2,929,569 
CNTNUg JS WERE WINDING APPARATUS 

sigsen N. Detrick, Oak Paris, Carl R. Hoffman, River 
side, and Aester W. Malzaha, Maywood, l, assignors 
to estern Electric Compazay, Incorporated, New York, 
N.Y., a corporation of New York 
Aggicaion Feisruary 26, 1957, Serial No. 642,508 

4. Claims. (C. 242-25) 

This invention relates to continuous wire winding ap 
paratus, and more particularly to a continuous winding 
apparatus having facilities for automatically switching 
the wire being wound from a full takeup reel to an empty 
takeup reel without interrupting the feed. 

in installations for automatically fabricating wires, it 
is necessary for continuous operation to transfer wire 
from a full takeup reel cr spool to an empty takeup reel or 
spool. In use of such installations, the full takeup reel 
is stopped and removed and then replaced by an empty 
reel. Prior to the transfer operation, it is necessary to 
bring the speed of the empty reel up to the speed of the 
full reel in order to eliminate any accumulation of slack 
wire. The wire is then transferred to an empty reel by 
use of so-cailed snagger plates having engageable ele 
ments rotatable with each reel. As the reels synchronously 
rotate and the wire is engaged by both Snagger plates, 
the wire is advanced past the severing device. These snag 
ger plates have a diameter which exceeds that of the di 
ameter of the wire wound on the full reel; consequently, 
the linear speed of the wire during transfer exceeds the 
peripheral speed of the core of the empty reel. If the 
transfer is to be effectively accomplished without laying 
loose convolutions of wire on the empty reel, it is neces 
sary that some means be provided to increase the rota 
tive speed of the empty reel at the time of transfer. 
An object of the invention is to provide new and im 

proved electrical control facilities for automatic reeling 
installations wherein reels are successively wound with 
wire without interrupting the operations of any of the de 
vices or machines employed to fabricate the wire. 

Another object of this invention resides in a continu 
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the switching facilities to further speed up the reel to 
such an extent that the peripheral speed of the core equals 
or exceeds that of the speed of the wire being wound. 
This feature eliminates any possibility of the wire not 
being properly picked up and wound on the empty reel. 

Other objects and -advantages of the present invention 
will be apparent from the following detailed description 
when considered in conjunction with the accompanying 
drawings, wherein 

Fig. 1 is a side elevational view of an installation for 
continuously winding wire on reels embodying the prin 
cipal features of the present invention; 

Fig. 2 is a top view, looking in the directions indi 
cated by the arrows 2-2 in Fig. 1, of a wire distributor 
and a number of limit switches for controlling the oper 
ation of the distributor; 

Fig. 3 is a side elevational view, taken on line 3-3 of 
Fig. 1, of an accumulator for taking up slack in wire 
together with a regulating means controlled thereby; 

Fig. 4 is a sectional view taken along lines 4-4 of Fig. 
of Fig. 1 looking in the direction indicated by the ar 
rows showing a pair of reels that may be successively 
Wound with wire in accordance with the principles of 
the present invention, and 

Figs. 5, 6 and 7 when assembled in the manner illus 
trated in Fig. 8 depict a control circuit for effectuating 
a uniforin feed of the wire, a transfer of the wire from 
a full reel to an empty reel and a control of distribution 
of the wire on the reels. - . 

Referring to Fig. 1, wire or other strand material 19 
that may be coated or uncoated is advanced around a 
pair of capstans 11 and 2 from a fabricating device (not 
shown) that may function to form, coat or vulcanize the 
wire. The capstans 1 and 12 are positively driven 
through suitable belts or gearing from a constantly rotat 
ing motor 13. Motor 3 is also effective to drive a 
tachometer generator i4 that functions to exercise con 
trol of the speed of operation of the other components 
included in the wire takeup equipment. 

40 

as 

ous wire takeup device having an electrical control circuit 
for automatically transferring wire from a full reel to 
an empty reel without any abrupt change in the speed 
of the wire advanced through the various component 
equipments. 
A further object of the invention is the provision of 

magnetically controlled clutches for regulating the speed 
within finite limits of various wire feed and distributing 
components in a wire winding installation. 
With these and other objects in view, the present in 

vention contemplates a wire winding installation having 
facilities for transferring wire from a full reel to an empty 
reel. Wire is advanced by means of a positively driven 
capstan to an accumulator and from there to a distributor 
that functions to distribute the wire on a positively driven 
reel. A control circuit under the conjoint regulation of 
the capstan, the accumulator and the positively driven reel 
assures that the wire is wound under uniform tension. 

Switching facilities under the control of an electric 
counter are provided to transfer the wire from a full reel 
to an empty reel without interrupting the advance of 
the wire. Selective drive means actuated by the counter 
in conjunction with the control circuit are provided to 
initially accelerate an empty reel to a speed equal to that 
of the full reel at the time of switching. Speed com 
pensating means are rendered effective upon actuation of 
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Wire 10 is advanced around a guide roller 16 to an 
accumulator consisting of a rotatably mounted sheave 
57 and a dancer sheave 18 that is rotatably mounted on a 
slide block 9. The wire is wrapped to provide several 
turns around the sheaves 17 and 18, and upon any slack 
existing in the wire, the dancer sheave i8 will move down 
Wardly. In a like manner, if excessive tension exists in 
the wire then the dancer sheave 18 will move upwardly. 
Referring to Fig. 3, it will be noted that the slide block 
is is connected to a chain driven device 20 that in turn 
is adapted to control a rheostat 21. This rheostat is 
designed to further control the funcioning of the wire 
takeup device to insure that the takeup device maintains 
a uniform tension in the wire being reeled. 
The wire 10 is next advanced around a spring-biased 

tensioning device generally depicted by the reference 
numeral 22 and over a guide roller 23 to a distributor 
device generally denoted by the reference numeral 24. 
The distributor comprises a guide sheave 26 that is 
rotatably mounted on a tubular member 27 mounted for 
slidable movement along a guide rod 28. Member 27 is 
connected to a piston rod 29 that in turn is controlled by 
a pneumatic cylinder 31 having intake lines 32 and 33 
running thereto. 
Looking at Fig. 4, there is shown a pair of reels 34 

and 36 mounted releasably on shafts 37 and 38. Each 
of these shafts 37 and 38 is connected to drive one 
of a pair of tachometer generators 39 and 41 that func 
tion to govern the speed of the drive mechanism for the 
reels. This drive mechanism consists of belt drives 42 
and 43 that are driven through a pair of magnetic clutch 
es by a pair of constant speed motors, one of which is 



-- - - M re- - -- - - - - 

3 
designated by the reference numeral 45 in Fig. 1 of the 
drawings. 
Mounted on shafts 37 and 38 and positioned in fric: 

tional engagement with the side plates of the reels 34 
and 36 facing each other are a pair of snagger plates 44 
and 46 that are adapted to engage the wire iO within 
hooklike projections 47 whenever the distributor sheave 
26 moves to transfer the wire from a- full reel to an 
empty reel. Positioned between the respective snagger 
piates 44 and 46 is a severing knife 49 adapted to sever 
the wire whenever the snagger plates engage and advance 
the wire during a transfer operation. 

Connected to the piston rod 29 is a switch actuator 51 
having its upper extremity (see Fig. 2) positioned to 
actuate a pair of switch's 52 and 53 that function to con 
trol the application of air to the intake lines 32 and 33, 
and thereby control the reciprocation of the distributor 
24 to uniformly lay the convolutions of wire on the reel 
36. The lower extremity of the actuator is adapted to 
operate a limit switch 54 that functions together with a 
switch 55 to set up a control circuit to effectuate a switch 
ing of the distributor from a position to guide wire onto 
the reel 36 to a position wherein the distributor will guide 
wire onto the newly positioned empty reel 34. Upon 
operation of the transfer control circuit, the actuator 51 
is shifted toward the left, as viewed in Fig. 2, so that the 
upper extremity will reciprocate between a pair of limit 
switches 56 and 57. In this instance the limit switches 
56 and 57 function to control the application of air to 
the lines 32 and 33 in such a manner that the distributor 
24 is reciprocated to guide the wire onto the positively 
driven takeup reel 34. With the distributor. 24 in this 
position, a switch 58 is cyclically operated to condition, 
in conjunction with switch 55, the control circuit for 
effectuating a transfer of the distributor 24 toward the 
right and into position to guide wire onto an empty reel 
36. The initiation of the transfer of the distributor from 
one winding position to another is under the control of 
an electric counter that functions to effectuate the opera 
tion of the switc.ng circuit whenever a reel is fully load 
ed with wound wire. 
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Considering now the operation of the apparatus and the 
particular means utilized to effectuate a transfer of wire 
from a full reel to an empty reel, attention is directed 
to Figs. 5, 6 and 7 wherein the relay circuits shown in 
Figs. 5 and 6 are utilized first to control the reciproca 
tion of the distributor 24 to guide wire onto a reel, and 
secondly to control the transfer of the distributor from 
a reel wound with a predetermined amount of wire to 
an empty reel. In Fig. 7, the circuit enclosed by the 
dash lines and generally referenced by the number 75 is 
utilized to control the transmission of rotative power to 
the shaft 37 on which is mounted the reel .34; whereas, 
the circuit enclosed with the dash line box designated by 
the reference numeral 76 is the control for the trans 
mission of motion to the chaft 38 and reel 36. Control 
of the pressure in the airlines 32 and 33 and hence the 
speed of reciprocation of the distributor. 24 is attained by 
use of the circuit enclosed within the dash line box gen 
erally depicted by the numeral 77. Y - 
These circuits 75, 76 and 77 depend for the exercise of 

control upon the regulation of the amount of current 
supplied to coils 78,79 and 81, respectively, that are in 
cluded as control components in magnetic clutches. 
These clutches are respectively interposed between the 
lefthand takeup reel motor 45, a pump motor 83, a right 
hand takeup motor 84, and the means for applying power 
to the shaft 37, the air pump (not shown) and the shaft 
38. 
To obtain control of the current flow through the coils 

78, 79 and 81, thyratron tubes 86, 87 and 88 are pro 
vided, and function to act as rectifier elements for con 
trolling the application of current from the A.C. power 
sources 80, 85 and 90 to the coils. By varying the peri 
od of conduction of the thyratrons, it is possible to vary 
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the total amount of current passed through the coils, and 
control the magnetic fields of the coils; and consequently, 
determine the amount of torque transmitted by the clutch 
es. Control of the period of conduction of thyratron 
86 is obtained by means of the energy supplied through 
a pair of transformers 91 and 92, whereas the periods 
of conduction of the thyratrons 87 and 88 is controlled 
respectively by a pair of transformers 93 and 94 and a 
pair of transformers 96 and 97. The transformer 93 is 
controlled by a tachometer generator 95 driven by the 
pump motor 83. - 

For purposes of illustration, assume that the lefthand 
reel 34 is to be wound with wire and that the distribu 
tor is positioned to close limit Switch 56 (see Fig. 6). 
In this position, the switch 55 (Fig. 5) is moved into 
position to engage an upper contact 98. The depression 
of a start button 101 completes an obvious energizing cir 
cuit for a relay 102 which draws up a series of contacts 
100 to energize the motor 13. It will be recalled that 
this motor 13 imparts rotation to the capstans i and 
12. Simultaneously therewith contacts 103 are also 
closed to respectively energize the motors 45, 83 and 84. 
Relay 102 also closes contacts 104 to supply battery to 
the relay circuits shown in Figs. 5 and 6. With the 
switch 55 energizing upper contact 98, an energizing cir 
cuit for a relay 106 is completed that draws up contacts 
107 to complete a circuit running from the transformer 
92 to the tachometer generator 14 driven by the capstan 
motor 13. Relay 106 also draws up contacts 108 to com 
plete a circuit through normally closed contacts 109 to a 
relay 1:1 that locks through contacts 12. Closure of 
contacts 104 also energizes a time delay relay 105 which 
after a delay closes contacts 10 to energize a relay 115. 
Energization of relay 115 opens contacts 109 and 120. 
The opening of contacts 109 interrupts the initial en 
ergizing circuit for the relay 11 but relay i is now held 
energized through its contacts 112. 

Relay 11i closes contacts 113 (Fig. 7) to complete an 
energizing circuit for a relay 114 that functions to close 
contacts 116 contained in the anode circuit of the thyra 
tron 86. Energy is now permitted to be transmitted 
from the tachometer generator 14 as modified by the rheo 
stat 21, controlled by the accumulator 20, through the 
transformer 92 to control the actuation of the thyratron 
86. During periods of conduction of the thyratron, cur 
rent is passed through the clutch coil 78 and the shaft 
37 is permitted to rotate. As the shaft 37 rotates, the 
tachometer generator 39 is operated to impress energy 
through contacts 117 drawn up by the energization of 
relay 10G to the transformer 94. Output from the trans 
former 94 is employed to control the period of operation 
of thyratron 87. When thyratron 87 operates, the coil 
79 is energized to effectuate operation of a pump for 
controlling the air pressure running to the lines 32 and 
33. It will be noted that as the lefthand reel speeds up, 
the tachometer generator 39 will supply an increased 
amount of energy to the transformer 94 thus increasing 
the period of energization of the coil 79, and thereby in 
creases the air pressure supplied to the line 32 and 33 
which in turn controls the speed of operation of the 
distributor 24. . . . 
At the start of operation the distributor 24 was posi 

tioned to close the switch 56; consequently, an energiz 
ing circuit is completed through normally closed contacts 
118 to a solenoid 19. This solenoid 19 opens a valve 
contained in the air line 32. The admission of air in the 
line 32 causes piston rod 29 and the distributor 24 to 
move toward the right as viewed in Fig. 2. When the 
actuator 51 closes the switch 57, a circuit is completed 
through normally closed contacts 121 to energize a sole 
noid 22. This solenoid opens a valve contained in the 
air line 33 thereby permitting the air in the cylinder 31 
to move the piston rod 29 and the distributor 24 toward 
the left. . . Y - - - - - - - - ... 
Wire is wound on the reel 34 and is measured by an 



s 

2,929,589 
S 

electric counter generally designated by the reference nu 
meral 123 in Fig. 5. The electric counter is set so that 
when a predetermined amoient of wire is wound on the 
reel 34 contacts 124 are closed to complete an energiz 
ing circuit through normally closed contacts 126 for a 
relay 27. Relay 127 locks through contacts 128 and 
draws up contacts 129, 31 and 32. Closure of con 
tacts 3i creates an energizing circuit through normally 
closed contacts 133 and 134 to a relay 136. Relay 136 
draws up contacts 137 (see Fig. 7) to complete an ener 
gizing circuit for a relay 138. Energization of relay 138 
closes contacts 139 to connect the thyratron 8S to the 
clutch coil 81. Energization of relay 136 also closes 
contacts 4 (see also Fig. 7) to connect the transformer 
97 to the output from the tachometer generator 39. En 
ergy is transferred from the transformers 96 and 97 to 
cyclically control the operation of thyratron 88 and there 
by supply energy to the coil 81. Energization of coil 8i 
permits the transmission of power from the motor 34 to 
the shaft 33 to thereby initiate rotation of the reel 36. 
The speed of the reel 36 is brought up to the speed of 
the reel 34 through the instrumentality of the control 
exercised by the tachometer generator 39 on the trans 
former 97. 

Upon the counter 123 metering a predetermined 
amount of wire indicative of a full reel, the counter func 
tions to close contacts 143 to complete an obvious en 
ergizing circuit through now closed contacts i28 for a 
relay 44. As the distributor moves over the center por 
tion of the reel 34, the switch 58 (Fig. 6) is closed to 
energize a relay 146 that functions to draw up contacts 
47. Energization of relay 144 closes contacts 148 to 
complete an energizing circuit for a relay 49 that is 
locked in through contacts 56. Relay 149 draws up 
contacts 51 to initiate operation of a timer relay 152 
and also closes contacts 53 (Fig. 6). Closure of con 
tacts 153 completes an energizing circuit through nor 
maily closed contacts 154 to a solenoid 56 that functions 
to open a high pressure valve (not shown) contained in 
the air line 32. The admission of high pressure air 
causes the distributor 24 to be moved rapidly toward the 
right and into register with the empty reel 35. This high 
pressure air overcomes the normal effect of the air ad 
mitted to cylinder 31 to control the reciprocation of the 
distributor during the winding of the wire on the reel. 
Closure of contacts 53 is aiso effective to complete an 
energizing circuit through normally closed contacts 154 
and 158 to a relay 159. Energization of relay 159 draws 
up contacts 169 to complete a locking circuit for the 
solenoid 156. Relay 159 also opens contacts i6 and 
18 and closes contacts i62. Closure of contacts 162 

completes an energizing circuit for the solenoid 122 
which will be recalled as being the control solenoid for 
admitting air into the line 33; thus conditioning the dis 
tributor for movement toward the left. 
As the distributor 24 moves toward the right, the 

switch 55 (Figs. 2 and 5) is operated to engage a con 
tact ió4 thereby completing a circuit to a relay 166 that 
functions to open contacts 134 and to close contacts 167. 
Closure of contacts 167 completes a locking circuit 
through now drawn up contacts 168 for the relay 136 
that was energized at the time the counter 123 closed the 
contacts 124. It will be recalled that the relay 136 
controls the closure of the contacts 137, which in effect, 
through the action of relay 138 in closing contacts 139 
permits the cyclic energization of the thyratron 88 to 
apply current to the ciutch coil 81. 
Upon closure of the contacts 153, by the energization 

of relay 149, a relay 171 (Fig. 6) is also energized to 
close contacts 172 (Fig. 7). Inasmuch as the relay 166 
(Fig. 5) is closed when the distributor 24 moves into po 
sition to apply wire to the reel 36, contacts 173 are 
drawn up to complete a shunt circuit around the thyra 
tron 88. Full output from the A.C. source 85 is now 
applied to the clutch coil 8, and as a result maximum 

6 
torque is transmitted to the shaft 38 and reel 36. This 
acceleration of the reel permits the core thereof to rotate 
at a speed approximately equal to or greater than the 
linear speed of the wire being advanced through the dis 
tributor. 

Previously energized time delay relay 152 will now 
function to close contacts 174 causing energization of a 
relay 76. Relay 176 opens contact 126 to deemergize 
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relay 127 whereupon contacts 128, 129, 131 and 132 are 
opened. The opening of contacts 128 interrupts the lock 
ing circuit for the relay 144 whereupon contacts 48 open 
to deemergize the relay 149 thereby permitting contacts 
150, 151 and 153 to open. The switching circuit is now 
restored to the initial condition and conditioned for 
another switching operation to transfer the distributor 
back into position to guide wire onto an empty reel 34. 

iduring the transfer of the distributor from the lefthand 
reel 34 to the righthand reel 36, the wire 10 will be first 
caught beneath a projection 47 on the snagger plate 44, 
then stretched across the space intervening between the 
two snagger plates and then finally caught beneath a 
projection 47 on the snagger plate 46. As the reels and 
snagger plates continue to rotate, the wire between the 
snagger plates will be brought into position to be severed 
by the stationary knife 49. 
When the distributor moves the switch 55 to the con 

tact 98, the relay 106 is deemergized to effectuate an 
opening of contacts 108 whereupon the relay 11 is de 
energized. It will be recalled that relay 111 controlled 
the contacts 113 (Fig. 7) thus effectuating a deenergi 
zation of the relay 114 to open contacts 116. It is now 
impossible to actuate the thyratron 86, and as a result 
there is no transfer of energy to the magnetic coil 78 
and as a result the lefthand reel comes to a stop. If 
desired, a magnetic brake (not shown) could be associated 
with the lefthand shaft 37 and controlled by the deemergi 
zation of the relay 111 to rapidly bring the lefthand reel 
to a Stop. 
When the distributor 24 moved into position to guide 

wire onto the reel 36, the switch 54 closed to energize 
a relay 183 that causes contacts 80 to open thereby 
interrupting a previously established locking circuit for 
the relays 159 and 171 and the solenoid 56. The sole 
noid 56 controlled the application of high pressure air 
to the line 32; manifestly, the distributor is brought to 
a stop in register with the mid-section of the reel 36. 
With the distributor 24 now positioned to lay wire on 
the righthand reel 36, and recalling that the contacts 162 
had been closed to energize the solenoid 22 to open the 
air valve associated with the line 36, the distributor will 
now move toward the left distributing the wire back over 
the loose severed end of wire and thereby insuring that 
the wire is positively wrapped on the core of the reel 36. 
As the distributor moves toward the left, the switch S2 
is actuated to again energize the solenoid 119 to reverse 
the direction of movement of the distributor. When the 
actuator 51 operates the switch 53, a relay iS6 is ener 
gized to draw up contacts 190 to energize the solenoid 
22 which functions to admit air in line 33 to reverse 

the direction of movement of the distributor 24. 
When a predetermined amount of wire has been wound 

on the righthand reel 36, the counter circuit 123 is again 
actuated to cause the contacts 124 to close thereby com 
pleting the energizing circuit for the relay 127. Relay 
127 again draws up contacts 128, 129, 131 and 132. 
However, with the distributor distributing on the right 
hand reel, the switch 55 engages contact 64 to energize 
relay 166; thus causing contacts i67 to be drawn up, and 
contacts 134 open. Closure of contacts 131 therefore 
completes an energizing circuit through now closed con 
tacts 18 and 182 to the relay 11. This relay also ef 
fectuates the closing of the contacts 113 to again permit 
energy to be transferred to the magnetic clutch coil 78 
whereupon the lefthand reel 34 is initiated into rotation. 
Energization of relay 111 closes contacts 185 (see Fig. 7) 



7 
to connect the output of the tachometer generator 41 to 
the control circuit for the magnetic coil 78; as a conse 
quence, the lefthand reel is speeded up to a speed equal 
to that of the righthand reel. Relay 111 draws up con 
tacts 112 to complete a locking circuit therefor. 
Upon the counter circuit 123 ascertaining an advance 

of wire indicative of a fully loaded reel 36, the contacts. 
143 are closed to energize the relay 144. This relay draws 
up contacts 148. Inasmuch as the distributor is on the 
righthand section of the winding device, the switch 54 is 
cyclically closed to energize the relay 183 (Fig. 6) that 
cyclically closes contacts 84. - 
stood that the simultaneous closure of contacts 148 and 
184 will again effectuate an energization of relay 149 to 
draw up contacts 150, 151 and 153. - - - 
As the distributor guides wire onto the reel 36, the 

switch 53 is closed to energize relay 186. This relay 
has timed contacts 187 that do not close upon the initial 
energization of the relay, however, after a short period 
of time, the relay 186 draws up contacts 187 to complete 
an energizing circuit for relay 188 that locks in through 
contacts 189. Energization of relay 188 opens contacts 
154 to preclude the energization of the solenoid 56 which 
will be recalled as being the solenoid for transferring the 
distributor from the lefthand reel 34 to the righthand 
reel 36. In addition, relay 188 draws up contacts 191 
and with the closure of contacts 153, an energizing cir 
cuit is completed through contacts 191 to a solenoid 192. 
Solenoid 192 is associated with a valve in the intake 
line 33 and applies air under considerable pressure to 
cause the piston 29 and the distributor 24 to move toward 
the left and position the sheave 26 in position to guide 
wire on to the reel 34. Closure of contacts 153 is also 
effective to complete an energizing circuit through the 
now closed contacts 191 and 161 to a relay 193 that func 
tions to draw up contacts. 194 to complete a locking cir 
cuit for the solenoid 192. Energization of relay 193 also 
draws up contacts 195 to energize the solenoid 119 that 
functions to move the distributor 24 back toward the 
right when the distributor is positioned to guide wire onto 
the reel 34 and the solenoid 192 is subsequently deemer 
gized. In this manner the wire taken up by the reel 34 
is laid back over the severed length of wire to insure 
that the wire is tightly gripped on the core of reel 34. 
When the solenoid 192 is energized a relay 197 con 

nected in parallel therewith is also energized, and as 
a result contacts 198 (Fig. 7) are drawn up. As the dis 
tributor is moved into register with the lefthand reel 34, 
the switch 55 closes the contact 98 to again energize the 
relay 106. Relay 106 draws up contacts 199 to com 
plete a by-pass circuit around the thyratron 86 and as a 
result the maximum amount of energy is transferred 
from the A.C. source 80 to the magnetic clutch coil 78. 
The core of the lefthand reel 34 is now accelerated to a 
peripheral speed that equals or slightly exceeds that of 
the linear speed of the wire 10. 
As the distributor 24 moves toward the left, the switch 

54 is opened to deemergize the relay 183 whereupon con 
tacts 184 are opened to drop out the relay 149. Relay 
49 opens contacts 150, 151 and 153 and as a result, the 

timer relay 152 and the relay 159 are deemergized. De 
energization of the timer relay 152 effectuates opening. 

r 2,929,569 

It may be thus under 
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of the contacts 174 to deemergize the relay 176, where 
after the contacts 126 are opened to deemergize the relay 
27. Deenergization of relay 127 opens contacts 128, 
29, 131 and 132 to effectuate a restoration of the switch 
ing circuit. . . . . . . 
When the distributor 24 is positioned in register with 

the center of reel 34, the switch 58 is closed to again 
energize relay 146 causing contacts 201 to open where 
upon previously established locking circuits for relays 
193 and 197 and solenoid 192 are interrupted. The sole 
noid 192 thereupon releases the valve applying high pres 
sure air to line 33 and the now energized solenoid 119 
is effective to permit the passage of air through line 32. 

70 

associated with the second reel. 

reel. 

3. . - 
of wire over the severed end of the wire 10. The circuit 
is now restored to a condition preparatory to a subse 
quent operation upon occurrence of the reel 34 being 
fully wound with wire. - . . . . . . .” - - - - - - - 

It is to be understood that the above-described ar 
rangements of circuits and construction of elemental parts 
are simply illustrative of an application of the principles 
of the invention and many other modifications may be 
made without departing from the invention. 
What is claimed is: 
1. In a winding apparatus for strand material, a pair 

of rotating takeup devices, means for distributing strand 
material onto a first of said takeup devices, means for 
transferring the distributing means to distribute strand 
material onto the other of said takeup devices, and means 
operated by said transferring means during movement of 
distributing means to distribute strand material onto the 
other of said takeup devices for accelerating Said other 
takeup device. 

2. In a continuous takeup apparatus for wire, means 
for independently supporting a pair of reels in axial align 
ment, a pair of drive means for independently driving 
said reels at the same peripheral speed, a distributor for 
guiding wire onto a first of said reels, switching means 
for moving said distributor to guide wire onto the second 
of said reels, and means actuated by said switching means 
during movement of said distributor to guide wire onto 
the second of said reels for accelerating the drive means 

3. In a continuous takeup apparatus for strand mate 
rial, a pair of reels, a distributor for guiding strand mate 
rial onto said reels, switching means for transferring said 
distributor from one reel to the other, means for driving 
said reels at synchronous speeds, means actuated by a 
predetermined amount of strand material being guided 
onto a reel for operating said switching means to move 
the distributor to guide the strand material onto the other 
reel, and means actuated by said switching means moving 
the distributor to guide the strandmaterial onto the other 
reel for accelerating said other reel. 

4. In a continuously operating reeling machine, means 
for supporting flanged reels having cores upon which 
wire is to be wound, means including a magnetic clutch 
for driving a first of said reels, means for distributing 
wire on the core of the driven reel, means actuated 
by a predetermined amount of wire being wound for 
transferring the distributing means to a second of said 
reels, means including a magnetic clutch for initially 
driving said second reel at a speed equal to that of the 
first during the transfer, means for periodically ener 
gizing said clutches to control the speeds of said reels, 
and means controlled by the distributing means being 
transferred to the second reel for increasing the periods 
of energization of the clutch associated with the Second 
reel to accelerate said second reel. 

5. In an apparatus for continuously winding wire, a 
pair of supports for a pair of reels, means for driving a 
first of said supports, means for driving a second of Said 
supports, means for rendering one of said drive means 
effective to impart rotation to the reel mounted on the 
associated support, a distributing means for guiding the 
wire on said rotating reel, counter means actuated by 
the winding of a predetermined amount of wire for op 
erating the second driving means to rotate the second 
reel at the same rate of speed as the first, means actu 
ated by the counter means for shifting the distributing 
means from the first reel to the second reel, and means actuated by said shifting means during the shifting of 
the distributing means from the first reel to the Second 
reel for accelerating said driving means for said second 

6. An apparatus for winding wire onto reels compris 
ing a pair of support means for holding a pair of reels, 
a first drive means including a magnetic clutch for driv 
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including a magnetic clutch for driving a second of Said 
support means, a control circuit for periodically ener 
gizing said magnetic clutches to operate at the Sane 
speed, a distributor for guiding wire onto said reels, 
switching means for selectively positioning said dis 
tributor to guide wire onto said reels, means actuated 
by a predetermined amount of wire guided onto a first 
reel for actuating said switching means to position the 
distributor to guide wire onto the second reel, and means 
actuated by the switching means for increasing the pe 
riods of energization of said magnetic clutch associated 
with the second reel. 

7. In a continuous takeup apparatus for strand ma 
terial, a pair of reels, a distributor means for guiding 
strand material onto a first of said reels, Switching means 
for transferring said distributor from said first reel to 
the second reel, a drive means including a magnetic clutch 
for driving the first of said reels, a drive means including 
a magnetic clutch for driving the second of said reels, a 
control circuit for periodically energizing said magnetic 
clutches to drive both reels at the same speed, means 
actuated by a predetermined amount of strand material 
guided onto the first reel for operating said switching 
means, and means actuated by said switching means for 
increasing the periodic energization of said magnetic 
clutch associated with the second reel to accelerate said 
second reel. 

8. A takeup apparatus for strand material which com 
prises a pair of supports for a pair of reels, a pair of . 
drive means for said supports, magnetic clutch means 
interconnecting each of said drive means with one of 
said supports, a first control circuit including an electronic 
tube for energizing the magnetic clutch associated with a 
first of said reels, a second control circuit including an 
electronic tube for energizing the magnetic clutch asso 
ciated with the second of said reels, means for periodi 
cally energizing said tubes to drive the reels at the same 
rate of speed, a distributor for guiding strand material 
onto said reels, switching means for moving said dis 
tributor to guide strand material onto one of said reels, 
normally open shunt circuits connected around each tube, 
and means actuated by the Switching means for closing 
the shunt circuit associated with the reel to which the 
distributor is moved to guide strand material onto. 

9. A takeup apparatus for strand material as defined 
in claim 8 including means for opening the shunt circuit. 

10. In a winding apparatus for strand material, a pair 
of takeup devices, a first drive means including a first 
magnetic clutch for driving a first of said takeup devices, 
a Second drive means including a second magnetic clutch 
for driving the second of said takeup devices, means for 
periodically energizing said first magnetic clutch at a 
first predetermined rate, means for guiding strand ma 
terial onto said first takeup device, means actuated by 
the takeup of a first predetermined amount of strand 
material for periodically energizing the second magnetic 
clutch at Said predetermined rate, means actuated by 
the takeup of a second predetermined amount of strand 
material for transferring the guide means to guide the 
strand material onto the second takeup device, and means 
operated by the transfer means for increasing the periodic 
energization of the second magnetic clutch. 

11. In a continuous winding apparatus, a pair of take 
up devices, means for distributing strand material onto 
a first of said takeup devices, a first magnetic clutch 
means for driving a first of Said takeup devices, means 
for cyclically energizing said first magnetic clutch to 
drive the first takeup device, a second magnetic clutch 
means for driving a second of said takeup devices, means 
actuated by the takeup of a predetermined amount of 
strand material for cyclically energizing said second mag 
netic clutch to drive said second takeup device, means 
actuated by a further takeup of a predetermined amount 
of Strand material for moving said distributing means to 
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distribute material on the second takeup device, and 
means operated by the distributor moving means for in 
creasing the cyclic rate to drive the second takeup device 
at a greater rate of speed than the first takeup device. 

12. In a winding apparatus for strand material, a pair 
of takeup devices, a first drive means including a first 
magnetic clutch for driving a first of said takeup devices, 
a second drive means including a second magnetic clutch 
for driving the second of said takeup devices, means for 
energizing said first magnetic clutch to drive said first 
takeup device, normally unoperated means adapted to 
energize said second magnetic clutch, a distributor for 
guiding strand material onto said first takeup device, 
means actuated by the strand material guided onto the 
first takeup device for operating said normally unoperated 
means to energize said second magnetic clutch, control 
means interconnecting said both energizing means for 
maintaining the speed of said takeup devices constant, 
means for transferring said distributor to guide wire onto 
a second takeup device, means operated by said trans 
ferring means guiding wire onto the second takeup device 
for accelerating said second takeup device, and means 
actuated by Said transferring means for deemergizing the 
first magnetic clutch. 

13. A wire winding apparatus, comprising a pair of 
shafts for receiving reels to be wound with wire, first 
drive means for rotating the first of said shafts, a first 
control circuit including a tube for operating the first 
drive means, means for periodically operating said tube 
to regulate the speed of said first drive means, a second 
drive means for rotating the second of said shafts, a 
second control circuit including a tube for operating the 
second drive means, means for periodically operating 
Said tube to regulate the speed of said second drive 
means, a distributor for laying wire on the reels mounted 
on said shafts, means responsive to the laying of a pre 
determined length of wire on a reel for shifting the dis 
tributor from one reel to the other, and a control circuit 
operated by said shifting means for increasing the period 
of operation of the tube in the circuit associated with a 
reel to which the distributor transfers the laying of the 
We 

14. An automatic wire takeup apparatus, comprising a 
pair of rotatably mounted takeup devices, a first drive 
means, means for connecting said first drive means to 
rotate a first of said takeup devices, a distributor for 
laying wire onto the rotating takeup device, means for 
reciprocating said distributor means, a second drive 
means, means normally unoperated for connecting the 
second drive means to rotate the second takeup device, 
means operated by the laying of a predetermined amount 
of wire on the first takeup device for operating said 
means to connect the second drive means to the second 
takeup device, means operated by the further laying of a 
predetermined amount of wire on the first takeup device 
for shifting the distributor toward the center of the second 
takeup device, means operated by the shifting means to 
accelerate the second takeup device to rotate faster than 
the first takeup device, and means rendered effective by 
the distributor being advanced to the center of the second 
takeup device to reverse the direction of movement of 
the distributor. 
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