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This invention relates to an improved system 
for controlling the operation of a winding ma 
chine which is receiving yarn or other material 
from a Source of supply delivering the strand 
or yarn at approximately constant speed. 

It is an object of the present invention to pro 
vide for stepless variation in the take up or wind 
ing speed; to provide an arrangement for accu 
rately, reliably, and safely controlling the wind 
ing Speed by means which are sensitive to the 
tension in the strand being wound regardless of 
the strength of the strand; and to provide for 
adjustably predetermining what variation, if 
any, of tension shall be imparted to the strand 
as the package being wound increases in diam 
eter. Further objects and advantages of the in 
vention will be apparent from the drawing and 
description thereof. 

In the drawing, which is illustrative of the in 
vention: 

Figure 1 is an end elevation of One embodi 
ment of the invention with the wiring circuit 
shown diagrammatically, - 

Figure 2 is a side elevation of the embodiment 
of Figure 1, again showing the circuit diagram 
matically, 
Figure 3 is an end elevation showing a modi 

fication of the dancer roll and connections, and 
Figure 4 is an end view showing another modi 

fication of the dancer roll and connections. 
In Figures 1 and 2, the strand is shown pro 

ceeding from the Supply means 2 about a dancer 
roll 3 through a traverse guide 4 onto the pack 
age 5 being wound upon core 6, driven by shaft 7, 
pulleys 8 and 9, connecting belt O, and the no 
tor if, the shaft 2 of the motor being con 
nected to the shaft i3 carrying pulley 9 by means 
of a worm and wheel (not shown). Illustratively, 
the supply means 2 may be a constant Speed 
thread advancing device, such as a thread-ad 
vancing, thread-storing reel constituting the last 
one of a series in a machine for continuously 
spinning or for continuously processing artificial 
filaments or yarns. In addition, drying of the 
strand may have been performed by the Supply 
reel. It is to be understood however that the 
invention is applicable to any form of strand pro 
ceeding from any equivalent supply means 2. 
The winding machine shown may be of the 

type disclosed in U.S. Patent 801,941 to Wardwell, 
and has a traverse frame 4 which Swings out 
wardly under the influence of the package as it 
increases in size, though the invention is not lim 
ited to this form of winding machine. 
The dancer roll 3 is rotatably mounted upon 

the outer end of an arm 5 pivotally mounted at 
6. A stop pin 37 limits the downward motion 

of arm 5. A cam is secured for rotation with 
the arm 5 about the pivot 6 and has a grooved 
periphery. A magnetic core 8 is Suspended by 
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a flexible strand 9 secured to the cam at 20 
and a Spring 2 f is similarly secured to the cam 
f7 at 20 by means of a flexible strand 22. The 
core 8 is arranged to move within a guiding 
sleeve 23 extending within the reactance coil 24 
which is connected in series with at least one 
winding of the A. C. motor and with the Sup 
ply lines 25 for A. C. current. A main switch 26 
is provided to close the circuit for operating the 
motor. This switch is preferably mounted on 
the cam f as shown. For convenience of mount 
ing and a minimum operating force requirement, 
it may be of the tilting glass tube and mercury 
type. Switch 26 is arranged to open when the 
dancer roll arm 5 drops to the stop 37 and to 
close when the arm is raised from the stop. An 
auxiliary switch 27 is provided for starting from 
a standstill. This Switch is provided with a 
spring 28 for opening it immediately upon release 
by the operator after the motor is started. The 
starting switch 27 is arranged to short-circuit 
the coil 24 and thus to provide full line voltage 
on the motor and consequently greater motor 
torque for starting. In operation the yarn is 
laced under the dancer roll before the winding 
operation is started. When the starting switch 
27 is closed and winding commences, the yarn 
pulls upward on the dancer roll and closes switch 
26. The operator then releases switch 27 which 
is returned to its open position by Spring 28. The 
A. C. motor may be of any type having a variable 
speed characteristic, such as a series wound 
commutator type or a Squirrel cage induction 
motor having a high resistance rotor. A direct 
current motor may be used if a rectifier 38 is in 
serted in the circuit as indicated by dotted lines 
in Figures 1 and 2. 
Instead of a solid core f8, any other form may 

be used. For example a wound core supplied with 
electric current to form an electromagnetic core 
may be substituted for the Solid core 8 of mag 
netic material, such as iron, cobalt, nickel or 
magnetic alloys, and it is to be understood that 
the term “magnetic core' is intended in its broad 
sense to include such equivalents. The wound 
core may be particularly desirable when winding 
light denier yarn because its smaller mass for 
a given reactive effectiveness reduces the inertia 
of the dancer roll assembly and thereby reduces 
tension variations in the yarn. The coil and Core 
constitute a pair of inductively related members. 
As a package builds up during operation of 

the system, its increase of diameter causes a 
tendency for the yarn to increase in speed at the 
take up or winding position. This tendency 
causes the loop of yarn to lift dancer roll 3 which 
in turn allows the core 8 to descend into the re 
actance coil 24. Such descent increases the re 
actance of the coil and thereby slows down the 
motor, thus reducing the speed of the package to 
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the speed of yarn supply. The balancing posi 
tion of the arm 5 progressively rises from the 
dotted line position 5a to the dotted line position 
5b as the package builds, from an empty to a 

full condition respectively. It is to be noted that 
during the change from positions 5a to 5b, the 
magnetic core 8 takes a gradually lower posi 
tion. Since the pull of a solenoid upon a core 
increases from almost zero when the bottom of 
the core is above the top of the coil to a maxi 
mum and then decreases to zero when the mag 
netic centers coincide, the core 8 is preferably 
dimensioned and positioned with respect to coil 
24 so that this lowering of the core (occurring 
during movement from 5a to 5b of the arm 5) 
is accompanied by an increase in the pull of the 
solenoid 24 upon the core and therefore by a 
gradual decrease in the tension upon the yarn in 
a manner which is generally desirable during 
package formation. Moreover, in the embodi 
ments of Figures 1 and 2 the tension is further 
modified by the action of the Spring 2 and the 
cam 7. As actually shown, the moment arm 
with which spring 2 acts through strand 22 
gradually decreases as the package builds up. 
This decrease is preferably so adjusted as to more 
than compensate for the increase in tension im 
parted by the spring 2 as it elongates and thus 
to further progressively decrease the tension in 
the yarn during the winding of the package. An 
additional factor in decreasing yarn tension dur 
ing package formation is the fact that as the 
package builds up, the load upon the motor in 
creases with a resultant increase in the electric 
current in the solenoid and, therefore, an increase 
in the pull of the solenoid upon the core. These 
Several factors may take a different proportion of 
the burden in decreasing the yarn tension de 
pending upon the particular system used in any 
particular embodiment. For example, an induc 
tion motor is very sensitive to load changes and 
consequently the greatest factor in reducing the 
yarn tension is the increase in current in the 
Solenoid coil and in some cases this variation 
may be of Such magnitude that the balancing 
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position of the arm 5 may not rise to any sub 
stantial extent. On the other hand, when using 
a Series wound motor the main factor in reducing 
tension is the change in the balance position of 
the arm 5 which, by a suitable selection of the 
shape of cam T, may be accompanied with an 
additional either additive or partially substrac 
tive effect of the spring 2 associated with the 
can fl. 
In Figure 4, a modification is shown in which 

the tension is modified by the auxiliary counter 
weighted arm. 29. As the package builds up, the 
moment of the counterweighted arm gradually 
decreases. 
which is additional to the tension decrease which 
is inherent in the device as shown in Figure 3 in 
which the arm 5 carries a counterweight 5. 
It will be noted that the angular relationship of 
he arm 29 may be adjusted as desired by virtue 

of the bolt 30 and the slot 3 of the rotatable hub 
late from which arm 5 extends. Also the 
counterweight 32 is adjustable with respect to the 
erm 29. By virtue of these two adjustments, it 
is possible to obtain substantially constant ten 
: ion upon the strand being wound throughout the 
"vinding of the package and it is possible as well 
to obtain any desired constant rate of increase or 
decrease in the tension of the strand during the 
winding of the package. Preferably a gradual 
decrease in tension is used, in that a more satis 
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4. 
factorily wound package is thus obtained. The 
rate of decrease may also be adjusted for the 
size of Strand. Generally, heavier yarns need a 
greater rate of decrease in the tension. 
Means may be provided for indicating when a 

package is full. As shown in Figures 1 and 2, a 
switch arm 33 is arranged in the path of a pro 
jection 34 Secured to the traverse frame 4. 
When the projection 34 strikes the switch 33, 
electric light 35 is turned on. The projection 34 
is adjustably secured at 36 to the traverse frame 
so that any desired size of package may be ob 
tained. If desired, the master switch 26 may be 
so arranged in the position occupied by the switch 
33 that when projection 34 strikes the switch 26, 
it is opened and the moto. ff stops. 
The present invention provides a simple ar 

rangement for controlling the speed of a wind 
ing or take-up motor with a stepless variation 
and either with a constant tension in the strand 
being wound or a gradually increasing or de 
creasing tension in such strands as desired. The 
System involving the reactance coil and the mag 
netic core is extremely sensitive and consequently 
can be used reliably and safely with the lightest 
weight yarn and strands. This is the result of 
the fact that no work except that required to 
Overcome the inertia, and friction of the dancer 
roll and core Supporting system is needed to vary 
the speed of the motor. It also provides for a 
simple, reliable, adjustable and accurate control 
in the rate of decrease in tension during the 
winding of packages. In combination with a 
permanent condenser start induction motor and 
mercury switches, it provides an electrical type 
speed and tension control with no explosion 
hazard due to Sparking and no corrosion hazard 
due to exposed contacts. 

It is to be understood that changes and varia 
tions may be made without departing from the 
spirit and scope of the invention as defined in 
the appended claims, 
I claim: 
1. In combination, supply means for deliver 

ing a strand at Substantially constant speed, 
take-up means for winding the strand into a 
package, an alternating current motor having a 
variable speed characteristic and having at least 
one exciting winding connected to an alternating 
current supply line for driving the take-up means, 
a reactance coil in series with said exciting wind 
ing of the motor and the current supply line, a 
pivotally mounted arm, a dancer roll rotatably 
mounted on the arm and suspended in a loop of 
the strand formed between the Supply and take 
up means, a magnetic core axially movable with 
respect to the coil, means connecting the core 
to the arm for movement simultaneously there 
with and comprising a Spring-controlled cam for 
gradually decreasing the tension in the strand 
at a predetermined rate throughout the winding 
of the package. 

2. In combination, supply means for delivering 
a strand at Substantially constant speed, take-up 
means for winding the strand into a package, 
an alternating current motor having a variable 
speed characteristic and having at least one ex 
citing winding connected to an alternating cur 
rent supply line for driving the take-up means, 
a reactance coil in series with said exciting wind 
ing of the motor and the current Supply line, a 
pivotally mounted arm, a dancer roll rotatably 
mounted on the arm and suspended in a loop of 
the strand formed between the supply and take 
up means, a magnetic core axially movable with 
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respect to the coil and connected to the arm for 
movement simultaneously therewith, a counter 
weighted arm adjustably connected to the piv 
otally mounted arm for controlling the varia 
tion of the tension in the strand in a predeter 
mined manner throughout the winding of the 
package. 

3. In combination, supply means for deliver 
ing a strand at substantially constant Speed, 
take-up means for winding the strand into a 
package, an alternating current motor having a 
variable speed characteristic and having at least 
one exciting winding connected to an alternating 
current supply line for driving the take-up means, 
a reactance coil in series with said exciting wind 
ing of the motor and the current supply line, a 
pivotally mounted arm, a dancer roll rotatably 
mounted on the arm and suspended in a loop of 
the strand formed between the supply and take 
up means, a magnetic core axially movable with 
respect to the coil, a cam secured to the arm for 
pivotal motion therewith about a common axis, 
the core being suspended from a fixed point. On 
the Surface of the can by flexible means con 
necting the core with the can, and Spring means 
secured to a fixed point of the cam so that it 
normally resists the gravitational effect of the 
core tending to rotate the cam about its pivotal 
axis. 

4. In combination, supply means for delivering 
a strand at substantially constant speed, take-up 
means for winding the strand into a package, an 
alternating current motor having a variable Speed 
characteristic and having at least one exciting 
winding connected to an alternating current Sup 
ply line for driving the take-up means, a re 
actance coil in series with Said exciting Winding 
of the motor and the current supply line, a piv 
otally mounted arm, a dancer roll rotatably 
mounted on the arm and Suspended in a loop of 
the strand formed between the supply and take 
up means, a magnetic core axially movable with 
respect to the coil, means connecting the core 
to the arm for movement simultaneously theire 
with and comprising a spring-controlled cam for 
gradually changing the tension in the Strand at 
a predetermined rate throughout the winding of 
the package. 

5. In combination, supply means for delivering 
a strand at substantially constant speed, take-up 
means for winding the strand into a package, an 
alternating current motor having a variable speed 
characteristic and having at least one exciting 
winding connected to an alternating current 
supply line for driving the take-up means, a re 
actance coil in series with Said exciting winding 
of the motor and the current Supply line, a piv 
otally mounted arm, a dancer roll rotatably 
mounted on the arm and Suspended in a loop of 
the strand formed between the Supply and take 
up means, a magnetic core axially movable with 
respect to the coil and connected to the arm for 
movement simultaneously thereWith, and coun 
terweight means adjustably connected to the piv 
otally mounted arm for controlling the variation 
of the tension in the strand in a predetermined 
manner throughout the winding of the package. 

6. In combination, means for continuously 
Supplying a material of indefinite length, take-up 
means for winding the material into a package, 
an alternating current motor having a variable 
speed characteristic and having at least One ex 
citing winding connected to an alternating cur 
rent Supply line for driving Said take-up means 
whereby a change in speed of the motor is ac 
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companied by a change in current through the 
winding, means for driving said supply means to 
deliver the material at substantially constant 
Speed, a reactance coil in series with said excit 
ing winding of the motor and the current supply 
line, a dancer roll in a loop of the material and 
pulling against the loop whereby it is movable 
by the material in response to any variation of 
the tension in the material resulting from any 
change of linear speed of material take-up, a 
magnetic core connected to the roll and movable 
axially with respact to the coil in response to 
movements of the roll whereby a change of ten 
Sion changes the positional relationship existing 
between the core and the coil and thereby changes 
the force exerted on the core by the coil, and 
mechanical means for Superimposing an addi 
tional force, varying in respect to change of roll 
position, on the roll for providing a predeter 
mined control of tension on the materia through 
Out the take-up while maintaining a substantially 
constant speed of take-up. 

7. In combination, means for continuously 
Supplying a material of indefinite length, take 
up means for winding the material into a pack 
age, an electric motor having a variable speed 
characteristic and having at least one exciting 
Winding for driving said take-up means whereby 
a change in current through the winding is 
accompanied by a change in speed of the motor, 
a reactance coil in series with an alternating cur 
rent Supply line for controlling the current fed 
to the exciting winding of the motor, an element 
in a loop of the material and pulling against the 
loop whereby it is movable by the material in 
response to any variation of the tension in the 
material resulting fron any change of linear 
speed of the material, a magnetic core connected 
to the element and movable axially with respect 
to the coil in response to movements of the ele 
ment whereby a change of tension changes the 
positional relationship existing between the core 
and the coil thereby changing the reactance of 
the coil and the amount of current passing 
through the motor winding and the coil which 
thereby varies the Speed of the motor and the 
force exerted on the core by the coil, and means 
for superimposing an additional force, Varying 
in respect to change of element position, on the 
element for providing a predetermined control 
of tension on the Inlaterial throughout the take 
up and maintaining the take-up speed of the 
material Substantially equal to the material 
supply Speed. 

8. A combination as defined in claim 7 pro 
vided with means for driving Said Supply means 
to deliver the material at Substantially constant 
speed, said core having a position at the initia 
tion of take-up in which the core center is axially 
displaced from the coil center and a position at 
the completion of take-up in which the core 
center is still axially displaced in the same 
direction from the coil center but at a lesser 
distance. 

9. The combination of claim 7 in which the 
element is a dancer roll rotatably mounted on a 
pivotally mounted arm, and the core is connected 
to the arm and tends to turn it in a direction 
tending to decrease the pressure of the rol 
against the loop and the means for superimpos 
ing an additional force on the element comprises 
a counterweight connected to the arm and tend 
ing to increase the pressure of the roll against 
the loop. 

10. The combination of claim 7 in which the 
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element is a dancer roll rotatably mounted on a 
pivotally mounted arm, and the core is con 
nected to the arm and tends to turn it in a direc 
tion tending to decrease the pressure of the roll 
against the loop and the means for superim 
posing an additional force on the element con 
prises a spring connected to the arm and tending 
to increase the pressure of the roll against the 
loop. 

11. The combination of claim 10 provided with 
a cam for connecting the spring to the arm to 
vary the moment arm of the spring in depend 
ence on the extent of rotation of the arm, the 
core being suspended from the cam by a flexible 
strand. 

12. In combination, means for continuously 
supplying a material of indefinite length, take 
up means for winding the material into a pack 
age, an alternating current motor having a vari 
able speed characteristic and having at least one 
exciting winding connected to an alternating 
current supply line for driving said take-up 
means whereby a change in current through the 
winding is accompanied by a change in Speed 
of the motor, a reactance coil in series with the 
exciting winding of the motor and the current 
supply line, an element in a loop of the material 
and pulling against the loop whereby it is mov 
able by the material in response to any variation 
of the tension in the material resulting from any 
change of linear speed of the material, a mag 
netic core connected to the element and movable 
axially with respect to the coil in response to 
movements of the element whereby a change of 
tension changes the positional relationship ex 
isting between the core and the coil thereby 
changing the reactance of the coil and the 
amount of current passing through the motor 
winding and the coil which thereby varies the 
speed of the motor and the force exerted on the 
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core by the coil, and means for Superimposing an . 
additional force, varying in respect to change of 
element position, on the element for providing 
a predetermined control of tension on the mate 
rial throughout the take-up and maintaining the 
take-up speed of the material substantially equal 
to the material supply speed. 

13. A combination as defined in claim 12 in 
which the element is a dancer roll and the means 
for superimposing an additional force on the ele- : 
ment comprises a Spring-controlled cam. 

14. A combination as defined in claim 13 pro 
vided with means for driving said supply means to 
deliver the material at substantially constant 
speed, said core having a position at the initia 
tion of take-up in which the core center is axially 
displaced from the coil center and a position at 
the completion of take-up in which the core cen 
ter is still axially displaced in the same direction 
from the coil center but at a lesser distance. 

15. In combination, means for continuously 
supplying a material of indefinite length, take-up 
means for winding the material into a package, 
an alternating current motor having a variable 
Speed characteristic and having at least one ex 
citing winding connected to an alternating cur 
rent supply line for driving said take-up means 
whereby a change in current through the winding 
is accompanied by a change in Speed of the motor, 
means for driving said Supply means to deliver 
the material at substantially constant speed, a re 
actance coil in series with said exciting winding of 
the motor and the current supply line, an ele 
ment in a loop of the material and pulling against 
the loop whereby it is movable by the material in 
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response to any variation of the tension in the 
material resulting from any change of linear 
Speed of the material, a magnetic core, said core 
and coil being relatively movable axially with re 
Spect to each other in response to movements of 
the element whereby a change of tension changes 
the positional relationship existing between the 
core and the coil thereby changing the reactance 
of the coil and the amount of current passing 
through the motor winding and the coil which 
thereby varies the speed of the motor and the 
force exerted On the core by the coil, said core 
and coil having a position at the initiation of 
take-up in which the core center is axially dis 
placed from the coil center and a position at the 
completion of take-up in which the core center 
is still axially displaced in the same direction 
from the coil center but at a lesser distance, and 
mechanical means for superimposing a force on 
the element, varying in respect to change in posi 
tion of the element, in addition to the force of re 
action induced electrically between the core and 
the coil. 

16. The combination of claim 15 in which the 
force Superimposed by the mechanical means is 
opposed to the force induced electrically between 
the core and the coil. 

17. The combination of clain 15 in which the 
element is a dancer roll rotatably mounted on a 
pivotally mounted arm, the core is connected to 
the arm and tends to turn it in a direction tend 
ing to decrease the pressure of the roll against the 
loop and the mechanical means comprises a 
Spring connected to the arm and tending to in 
crease the pressure of the roll against the loop. 

18. The combination of claim 17 provided with 
a can for connecting the spring to the arm to 
vary the moment arm of the spring in dependence 
On the extent of rotation of the arm. 

19. The combination of claim 18 in which the 
core is suspended from the cam by a flexible 
strand. 

20. In combination, strand supply mean take 
up means for Winding the strand into a pakage, 
a motor having a variable speed characteristic 
and having at least one exciting winding for driv 
ing said take-up means, means for driving said 
Supply means, a reactance coil in series with an 
alternating current supply line for controlling the 
current fed to Said exciting winding of the motor, 
an element in a loop of the strand movable in 
response to a variation of the tension in the 
Strand, a magnetic core connected to the element 
and movable axially with respect to the coil in 
response to movement of the element, and means 
for varying the tension exerted by the element in 
dependence upon the position of the element com 
prising a rotatable cam from which the core is 
Suspended, an arm for supporting the element ro 
tatably about the axis of rotation of the cam, 
and a spring for opposing rotation of the cam in 
One direction. 
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