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REELNG MECHANISM 
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(C. 242-45) 10 Claims. 

This invention relates to improvements in reel 
ing mechanism, particularly of the type employed 
with wire drawing, coating, annealing, and the 
like apparatus, with particular relation to the 
drive and the control thereof for the takeup reel 
Or Spool. 
The main object of this invention is the provi 

sion of an automatically acting takeup reel oper 
ating mechanism controlled by the wire itself for 
maintaining a substantially uniform tension in 
the wire as it is wrapped onto the takeup reel 
while compensating for the gradual increase in 
diameter of the coil as the reel is filled. 
A more specific object of this invention is the 

provision in a mechanism of this type of a mag 
netic slip clutch drive for the takeup reel con 
trolled by the tension in the Wire, any desired ad 
justment for which can be established and main 
tained, whereby the wire is wrapped onto the 
takeup reel under sufficiently uniform tension. 
A still further object of the invention is the 

provision of a variable power supply for energiz 
ing the magnetic slip clutch wherein the varia 
tions in the power supply are controlled directly 
by the tension in the wire. 
Other and more specific objects of this inven 

tion will become apparent from the following 
detailed description when taken in connection 
with the attached dra WingS. 
This invention resides substantially in the com 

bination, construction, arrangement, and relative. 
location of parts, all in accordance with this dis 
closure. 

In the accompanying drawings, 
Figure 1 is a diagrammatic elevational view 

of an apparatus in accordance with this inven 
tion as applied to a wire drawing machine; 

Figure 2 is a diagrammatic top plan view there 
of; 

Figure 3 is a diagrammatic circuit layout illus 
trating the manner of controlling the Supply of 
energy to the magnetic slip clutch; 

Figures 4 and 5 are, respectively, auto-trans 
former and variable resistance arrangements 
which may be used in place of the arrangement 
of Figure 3; and 

Figure 6 is a diagrammatic layout of a modified 
arrangement in accordance with this invention, 
employing an automatically acting brake. 
One of the oldest and most difficult problems 

which has long existed in the reeling art and for 
which many unsuccessful Solutions have been Sug 
gested is that of compensating for the increase in 
diameter of the coil being reeled So as to main 
tain a uniform tension in the Wire being reeled 
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and hence in the turns on the takeup reel. This 
difficulty is increasingly noticeable as the speed 
of the reeling mechanism is increased in ac 
cordance with modern demands, and in the case 
of fine strands as the diameter of the strand de 
creases. For example, in the wire drawing, coat 
ing and annealing arts, there is extensively en 
Countered today the problem of reeling extremely 
fine Wire, such as, for example, enamel copper 
Wire of a diameter of 0.004 inch. In view of the 
fact, for example, that a pound of wire this small 
runs to great lengths, it is desirable in the han 
dling thereof to have a rapidly operating machine. 
The apparatus of this invention has demonstrat 
ed itself to be capable of reeling, under a Sub 
stantially uniform tension, a wire of this diameter 
at the rate of a mile a minute. In order to attain 
Such remarkable results it is obvious that the 
reeling mechanism must be exceedingly sensitive 
While at the same time stable and capable of 
responding rapidly to any changes in tension in 
the Wire and to compensate faithfully for the 
increase in diameter of the reel in order to pre 
vent breakage of the wire at Such high speeds. 

In describing in detail the apparatus illustrated 
in the drawings, as practical embodiments there 
of, it may be noted at the outset that although 
the reeling mechanism has been shown in con 
nection with a wire drawing machine it is, of 
course, apparent that it may be used in connec 
tion with any type of strand treating machine 
from which the strand is delivered for reeling 
onto a reel or spool. Thus the invention, as will 
become apparent later, may be used not only with 
Wire drawing machines but may be used with wire 
coating and annealing machines and with all 
types of machines for treating threads, as in the 
case of Spinning cotton threads, natural and arti 
ficial silk threads, and the like. 

Referring to Figure 1, the Wire W fed from 
any Suitable source noves from the left towards 
the right through a wire drawing die , is 
wrapped one and a half times around the wheel 
or pulley 2, back around the wheel or pulley 4, 
forward again to the wheel or pulley 2, and 
thence to and partially around the wheel or pull 
ley 6. It then passes through the drawing die 8, 
which further reduces its diameter, and from 
there it is Wrapped one and a half times around 
the wheel or pulley 9, travels back and around 
wheel or pulley 6, and thence forward to and 
through the drawing die . From the drawing 
die f l it passes partially around the wheel or 
pulley 2, down to and partially around the wheel 
or pulley 4, and thence back up to the idler 
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roller 5. From this roller it passes down onto 
the takeug reel or spool 6. The wheels 4 and 
S are idler wheels and are mounted upon the 
shafts 5 and , respectively, which are journaled 
in suitable bearings, not shown. The wheels 2 
and 9 are secured to the shafts 3 and 0, respec 
tively, and mounted in suitable bearings, not 
shown. Shaft 0 is rotated through any suit 
able form of drive, as for example a belt 9, 

2,287, 12 
In the operation of this apparatus, it will be 

noted that the wheels 2, 9 and 2 are power 
driven, and that the wire W is wrapped there 
around, so as to be pulled without slipping 
through the die blocks f, 8 and . The wheels 
or pulleys 4, 6 and 4 are idlers in that they 
simply serve to guide the wire and are driven 
by it. The wire after leaving pulley 2 passes 
one-half turn around the wheel 4 and returns 

which cooperates with a pulley 20 on the shaft 10 to pulley 5 over pulley f2. Thus the weighted 
0 and a pulley 8 on the shaft of the drive motor 
T. A second pulley indicated by the reference 
numeral 2 secured to shaft 0 is connected by a 
suitable drive, such as a pulley 22, to a pulley 23 
secured to the shaft 3. Pulley f2 is secured to a 
shaft 3 journaled in suitable bearings, not 
shown, which shaft is provided with a pulley 26 
connected to a pulley 24 on the shaft 0 by means 
of a belt 25. It may be noted that chain belts, 
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gears, or other suitable forms of drive may be 20 
employed instead of belts. 

Referring to Figure 3, the takeup reel or spool 
6 is mounted on a shaft 49 journaled in the 
frame of the magnetic slip clutch 30. The inner 
end of the shaft 49 is provided with a disc 48, 
preferably of a magnetic material, on which a 
suitable squirrel cage winding is mounted. Thus 
the spool f6, shaft 49 and disc 48 rotate as a 
unit. Mounted in the frame of the clutch is a 
magnetic field pole 45 having a circular head 
and having wound on the shank thereof a direct 
current magnetizing winding 44. Passing axially 
through the field pole is a shaft 46, on the inner 
end of which is mounted a magnetizable poled 
disc 4 and on the inner end of the shaft is a 
drive pulley 29. The disc 47 is caused to rotate 
by reason of a belt 28 connecting the pulley 29 
with a pulley 27 on the motor f7. The discs 47 
and 48 are mounted with respect to each other 
and disc 47 is mounted with respect to the end 
face of the field pole 49 so as to provide mini 
mum air gapS. 
The full details of construction of a Suitable 

magnetic clutch of this type are set forth in co 
pending application Serial No. 280,768, filed June 
23, 1939, entitled "Magnetic slip clutch.' The 
pulley or wheel 4 is journaled for rotation on a 
spindle 3 mounted in the end of a lever 32. This 
lever is a continuation of a diametrically extend 
ing arm 34 upon which a weight is mounted for 
adjustment in a radial direction. The combined 
lever 32-34 is secured to a shaft 33 in a device 
for controlling the amount of current supplied 
to the magnetic slip clutch, which device is in the 
form of an induction transformer 36. Also se 
cured to the shaft 33 is a lever 38 which is piv 
otally connected to a piston in a dash-pot 3 
for stabilizing the movement of shaft 33 and the 
parts connected thereto. 
The induction transformer device 38 consists, 

as is illustrated diagrammatically in Figure 3, 
of a magnetic field structure having a pair of 
poles on which are field windings supplied from 
an alternating current source through the supply 
leads 39. Mounted in the field flux is a rotor 60, 
on which is mounted a rotor winding 40 con 
nected by the leads 4 to a full wave alternating 
current rectifier 42 of any suitable form. The 
rectifier, which has been shown diagrammatical 
ly, may be of the vacuum tube type, the oxide 
coated dry plate type, or any other available 
rectifier suitable for the purpose. The direct 
current output leads 43 of the rectifier are con 
nected to the field winding 44 of the magnetic 
slip clutch. 
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arm 32-34 is supported by a single loop in the 
Wire W and any change in the tension of the wire 
travelling to the takeup spool 6 will tend to 
move shaft 33 through a lever 32. The response 
in movement of arm 32 to changes in tension of 
the wire W may be controlled by shifting the 
weight 35 on the lever 34. The rotary move 
ments of shaft 33 cause a proportionate rota 
tional movement to the rotor 60 and the wind 
ing 40 thereon, varying the number of lines of 
force linking it and thereby varying the A. C. 
flowing in the leads 4. The result is that the 
output of the rectifier 42 is likewise varied, 
changing the strength of the D. C. flowing to the 
winding 44. As the current increases in wind 
ing 44 it will be seen that the force required to 
cause slippage at the spool f6 will increase, while 
decreasing the amount of current in winding 44 
will decrease the force necessary to cause slip 
page of the spool 6. Thus, with this arrange 
ment, as the coil on the spool 6 increases in di 
ameter, requiring more wire per turn, the tension 
in the wire increases, causing clockwise rotation 
of lever 32 and rotor 60 and reducing the flux 
linkages for the coil 40, with the result that the 
current in winding 4 is reduced and the mag 
netic field thereof weakened. Thus, slippage or 
relative movement between the driving member 
47 and the driven member 48 of the clutch may 
increase, with the result that the tension in the 
wire going to the takeup spool returns to a de 
sired pre-set value. 
There are other arrangements which may be 

used in place of the induction transformer. Thus 
in the arrangement of Figure 4 an auto-trans 
former 36' is employed comprising a magnetizable 
core 50 having a winding 5 thereon. This device 
is provided with a movable contact finger 52 se 
cured to the shaft 33 on which the arm 32 is 
mounted. The alternating current output leads 
4 supply the rectifier 42 as before, which in turn 
supplies direct current to the winding 4. Thus 
the auto-transformer provides an arrangement 
equivalent to the induction transformer for pro 
portioning the current in accordance with the 
tension in the wire. 
An entirely D. C. circuit arrangement may be 

employed, as illustrated by the variable resistance 
36'. In this case a suitable support 53 is provided 
on which is wound a resistance winding 54, and 
movable contact finger 52 connected to the shaft 
33 moves over the resistance, including more or 
less of it in the circuit to the winding 44 depend 
ing upon the tension in the wire passing to the 
wheel mounted on the arm 32. In this, as well as 
in the previous arrangement, the adjustable 
weight is provided to initially adjust the appa 
ratus for a desired tension which is to be main 
tained by the apparatus notwithstanding the fact 
that the reel tends to demand more wire per turn 
as the coil on there builds up in diameter. 

In the arrangement of Figure 6 the principles 
of this invention have been expanded to include 
a braking mechanism which goes into action 
automatically with deemergization of the main 
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driving motor to gradually bring the takeup reel 
to a stop without breaking the wire. The action of 
the brake is controlled in accordance with varia 
tions in the tension in the Wire, So that as the 
tension tends to build up the brake energization 
is decreased, with the result that before the Wire 
can break the strain on it is relieved. With 
proper adjustment the braking apparatus of this 
invention acts, in effect, to maintain a Substan 
tially uniform tension in the Wire as the takeup 
reel is brought to a stop. 
A mechanism which may be incorporated as a 

part of the system previously described is illus 
trated diagrammatically in Figure 6. For pur 
poses of illustration, the main driving motor 
has been illustrated as a three-phase alternating 
current motor. It may be observed, as will be 
apparent from the following description, that the 
circuit arrangement of Figure 6 is, in effect, a 
more complete disclosure of the arrangement of 
Figure 3 and embodying therein, and in addition, 
the braking features. 
The energy supply wires from a suitable three 

phase alternating current Source are shown as 
comprising the wires , , 72 and 3 which are con 
nected to the notor through a relay switch, 
the movable contacts 4, 5 and 6 of which make 
and break this circuit. They cooperate in ac 
cordance with common practice with related pairs 
of fixed contacts as shown. The relay is operated 
by means of Solenoid winding T' which is con 
nected at one terminal to the neutral lead 72 of 
the three-phase circuit. The other terminal is 
connected to a wire which terminates at one 
end at one of a pair of fixed contacts of the nor 
mally open push button Switch 78 and at the other 
end at one of a pair of fixed contacts controlled by 
the movable contact 80. The remaining contact 
of the pair of Switch 8 is connected to one of a 
pair of fixed contacts of the normally closed push 
button switch 82 and by Wire 9 to wire . The 
other contact of the pair of Switch 82 is connected 
to the other contact of the pair controlled by the 
movable contact 80. 
The wires 39 for the stationary winding of the 

induction transformer are shown connected across 
One phase of the three-phase circuit on the live 
side of the main circuit breaker. A switch 39' is 
included in the circuit of the field winding of the 
induction transformer. 
diagrammatically but it may be, as those skilled in 
the art can appreciate, a time delay switch which 
will automatically open this circuit a predeter 
mined time after the machine has come to rest, 
Thus as Soon as the motor is energized the field 
of the induction transformer is energized. 
The rotor 60 of the transformer is illustrated as 

being provided in addition to the winding 4G with 
a similar winding 4.0a which is wound on the 
rotor in a plane at right angles to the plane of 
the Winding 40. Thus When the maximum num 
ber of lines of magnetic force from the field are 
threading the winding 40, no magnetic lines of 
force are threading the winding 40a. As the 
rotor noves this relationship is disturbed to the 
extent that the number of lines of force thread 
ing the coil 40 decreases from a maximum, while 
the number of lines of force threading the wind 
ing 4.0a increases from a minimum. These two 
Windings have one common terminal which is con 
nected by wire 4' to the input of the full Wave 
rectifier 42, as previously described. The other 
terminal of winding 40 is connected by wire 4 a. 
to one of a pair of fixed contacts which are inter 
connected by a movable contact of the relay 84 

This switch is illustrated : 
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when its winding 8 is deenergized. The other 
terminal of winding 4.0a is connected by wire it 
to one contact of another fixed pair normally dis 
engaged by a movable contact of the relay. The 
remaining contacts of these two pairs of relay 
84 are connected by a common wire 83 to the other 
input terminal of the rectifier 42. 
One contact of a normally closed pair of relay 

8 is connected by wire 43b to one terminal of the 
energizing winding 84 of the magnetic brake. 
One contact of a normally open pair of contacts 
of relay 86 is connected by wire 43a to one ter 
minal of the slip clutch energizing winding 44. 
The windings 84 and 4 have a common terminal 
which is connected by Wire 43 to one of the out 
put terminals of the rectifier 2. The other out 
put terminal of this rectifier is connected by wire 
43 to the remaining contacts of the normally 
open and the normally closed pair to Which the 
wires 43d, and 43b are connected. The magnetic 
slip clutch of which the winding 44 is a part is 
diagrammatically shown in this figure and is the 
device disclosed in the co-pending application 
Serial No. 280,768 referred to above. 
The magnetic brake of which the winding 84' 

is a part is similar to the slip clutch in that it 
has a rotor 85 similar to the rotor 4 of the 
slip clutch but has no second rotor with its 
Squirrel cage Winding. The two rotors are belted 
together by means of a belt 86, as illustrated. 
At this point it may be noted that the slip clutch 
and brake may be built into a single unit, as ill 
lustrated in my Copending application Serial 
No. 307,204 filed December 2, 1939. 
The operating Solenoid 8 of the relay 84 is 

connected at one terminal by wire 88 to Wire 3 
and its other terminal is connected to the neu 
tral leg of the three-phase circuit between the 
main relay SWitch and the motor 7. The in 
duction transformer of this arrangement is, of 
course, operated as before, its rotor being con 
nected to the arm 32 with its wire engaging 
pulley 4 journaled on the end thereof. 
In the operation of this System, in order to 

set the apparatus in motion, Switch 39' is first 
closed and then push button Switch 8 is closed 
with the result that winding ' is energized 
from wire through wire 79, switch 8, wire 
7, the Winding itself and thence to the neutral 
leg 2. The closing of Switch 39' completes the 
circuit to the field windings of the induction 
transformer. This causes all of the movable 
contacts of the relay to engage the fixed con 
tacts With the result that the motor is ener 
gized and a holding circuit for the winding 
is completed through wire , contact 80, wire 
8, normally closed switch 82, and wire 9 to 
wire . . By reason of this holding circuit the 
Starting SWitch 8 need only be closed mo 
mentarily. 
In Order to deemergize motor the SWitch 82 

is momentarily opened, breaking the holding cir 
cuit for the Winding with the result that the 
relay opens all the circuits at the movable con 
tactS. At the Same time as the motor is en 
ergized, alternating current is supplied to the 
field winding of the induction transformer 36, 
and at the same time the winding 8 is ener 
gized, So that relay 84 is operated to close the 
tWO upper pairs of Contacts and open the two 
lower pairS. 
The closing of the uppermost pair completes 

the input circuit to the rectifier 42 from the 
winding 40 of the induction transformer. The 
closing of the next lower pair completes the 
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output circuit from the rectifier 42 including the 
slip clutch winding 84, with the result that the 
machine is in full operation and the takeup reel 
gs is revolving. This operation continues with 
the rotor of the induction transformer being all 
tomatically positioned as the tension in the Wire 
W going to the takeup reel changes, all as pre 
viously described. The brake winding 84 is, of 
course, deenergized. 
When it is desired to stop the machine, switch 

82 is opened momentarily with the result that 
the main relay opens because its winding TT is 
deenergized. Relay 84 also returns to normal 
position because of the deemergization of its 
winding 87 with the result that the two lower 
pairs of contacts are closed. The field winding 
in the induction transformer remains energized. 
The circuit for the winding 4.0a of the rotor of 
the induction transformer is completed through 
the third lowest pair of contacts so that this 
winding is connected to the input of the rectifier 
42. The lowest pair of contacts of relay 84 con 
nects the output circuit of the rectifier 42 with 
the brake winding 84. Thus the brake acts to 
bring the reel to a stop but the braking action 
thereof is varied in accordance with changes in 
tension in the strand, so that it remains during 
stopping substantially uniform, thereby prevent 
ing breakage of and undue slackness in the 
strand. When the machine comes to rest switch 
39 is opened or, as explained above, it may be 
opened automatically by a suitable time delay 
switch. 
From the above description it will be appar 

ent to those skilled in the art that the principles 
of this invention may be embodied in various 
physical forms and I do not, therefore, desire 
to be strictly limited to the arrangement as 
shown for the purpose of illustration. What I 
seek to protect by patent is defined by the scope 
of the claims granted me. 
What I claim is: 
. In a strand Spooling machine, the combina 

tion including a magnetic clutch having a fixed 
magnetizable structure and an energizing wind 
ing, driving and driven members, one of said 
members being magnetizable and the other hav 
ing short circuited conducting paths thereon, a 
reel rotated by Said driven member, a current 
supply circuit for the winding of said clutch, and 
means controlled by the strand being wrapped on 
said reel for varying the current in said circuit 
whereby the slippage of the clutch is varied to 
maintain a substantially constant tension in the 
strand. 

2. In a strand spooling machine, the combina 
tion including a magnetic clutch having a fixed 
magnetizable structure and an energizing wind 
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'ing and rotatable driving and driven members, 
one of said members being magnetizable and the 
other having a short circuited winding on it, a 
reel connected to said driven member for rota 
tion thereby, a current supply circuit for the 
winding of said clutch, means in Said circuit for 
varying the flow of current therethrough, and 
means controlled by a strand being wrapped on 
said reel for operating said current varying means 
whereby the slippage of said clutch is varied to 
maintain a substantially uniform tension in said 
strand. 

3. In a mechanism of the type described, the 
combination including means for feeding a strand 
in the direction of its length, a motive device for 
operating said means, a magnetic slip clutch hav 
ing a fixed energizing winding and driving and 
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driven members, a reel connected to said driven 
member for rotation thereby, a current supply 
circuit for the Winding of Said clutch, current 
control means in said circuit, means for connect 
ing said driving member to said motive device, 
and means controlled by a strand being Wrapped 
on Said reel for operating Said current control 
means whereby the tension in the strand is 
maintained substantially uniform. 

4. In a spooling machine, the combination com 
prising a magnetic slip clutch having a direct 
current energizing winding, a reel connected to 
said clutch for rotation thereby, an alternating 
current supply circuit, means operated by changes 
in tension in the strand for varying the current 
in Said circuit, a full wave rectifier connected to 
Said circuit, and connections from the output 
of said rectifier to said direct current winding. 

5. In a strand spooler, the combination com 
prising a magnetic slip clutch having a fixed 
energizing winding, a takeup reel rotated by said 
clutch, power driven means for moving a strand 
to said reel along a path which forms a loop 
therein, a circuit for energizing said winding, 
means in said circuit for controlling the current 
therein, and means connected to said last means 
and engaging the loop in the strand to operate 
it as the size of the loop varies with changes in 
tension in the strand. 

6. In a strand Spooling machine the combina 
tion including a clutch having an energizing 
winding, a reel rotated by said clutch, a brake 
for said reel having an energizing winding, cur 
rent Supply circuits for said windings, and means 
controlled by the strand being wrapped on said 
reel for varying the current in said circuit where 
by the slippage of the clutch and the braking 
action of the brake during operation of the reel 
thereby and stoppage thereof is varied to main 
tain a substantially constant tension in the 
strand. 

7. In a strand spooling machine, the combina 
tion including a magnetic clutch having an en 
ergizing winding, a reel driven by said clutch, a 
motor for operating the clutch, a current supply 
circuit, relay means for completing the circuit to 
Said clutch and motor to effect operation of the 
reel, means controlled by a strand being wound 
on the reel for varying the energization of the 
clutch, an electromagnetic brake for bringing the 
reel to a stop, circuits for the brake controlled 
by said relay, means for energizing the brake 
when the clutch and motor are deemergized, and 
means controlled by the strand for varying the 
energization of the brake to maintain a substan 
tially constant tension in the strand as the reel 
is brought to a stop. 

8. In a strand spooling mechanism, a current 
supply circut, a reel, a magnetic clutch, a driv 
ing motor connectable to said reel by said clutch, 
means for connecting the clutch and motor to 
said circuit, means controlled by a strand being 
Wound on Said reel for varying the energization 
of said clutch, a magnetic brake for bringing the 
reel to a stop, and an energizing circuit for said 
brake including said controlling means whereby 
the energization of Said brake is varied in ac 
cordance with changes in tension in said strand 
during stopping. 

9. In a mechanism of the type described, the 
combination including a magnetic clutch com 
prising a fixed magnetizable structure having an 
energizing winding, a magnetizable member ro 

75 
tatably supported in the field of said winding, a 
second member having a short circuited winding 
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rotatably supported closely adjacent to said mag 
netizable member, a reel Connected to One of 
said members, and means for driving the other 
of said members, a circuit connected to said 
winding, a rotatable control device in said circuit 
for controlling the current therein, and means 
connected to the control device and engaged by 
a strand going to said reel for Operating it to 
vary the current to said Winding. 

10. In a mechanism of the type described, the 
combination including a magnetic clutch com 
prising a fixed magnetizable structure having an 
energizing Winding, a magnetizable member ro 
tatably Supported in the field of Said winding, a 
second member having a short circuited winding 
rotatably supported closely adjacent to said mag 
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netizable member, a reel connected to one of 
said members and means for driving the other of 
Said members, a circuit connected to said Wind 
ing, a brake winding for bringing the member 
connected to the reel to a stop when energized, 
a circuit for said brake Winding, a multiple con 
tact Switch for controlling both of said circuits, 
means in the circuit to the clutch winding for 
controlling the current therein, and means en 
gaged by a strand going to said reel for control 
ling said last means, Said multiple contact SWitch 
in one position energizing the clutch winding and 
in the other position deenergizing it and ener 
gizing the brake Winding. 

EDWARD G. PARVN. 


