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My inventions relates to systems for controlling, thus releases; the pendulum to oscillate, thereby 
the performance of electric motors, and, in one of allowing a little amount of warp to be released 
its more. Specific aspects, to speed control.systems: frona the beam, until the dancer roll moves up 
for electric' winder drives as used in connection and again applies the brake to the escapement 
With textile:or other straad, web; or yarn fabricate 5 pendulum. Such a mechanical escapement mo 
ing machinery. tion, is, rather critical, considerable trouble is ex 

It is an object of my invention to provide, a. perienced with, its proper maintenance, and the 
Systein which is capable of controlling. or regu- tension of the warp material is usually varying 
lating the Speed of an electric motor with the aid to a larger extent. than desirable. The last 
of control equipment of especially simple and in 10 mentiaraed object of my invention therefore. airas. 
expensive design. Another object, subsidiary to: at providing. a let-off control for Spools of ma 
the one justmentioned, is the provision of control terial to be unwound, which avoids the intricacy 
devices that permit operating an alternating- of the:known mechanical escapement devices, and 
Current motor at controlled average:speeds below, affords: a higher degree of accuracy in perform 
the Synchronous speed of the-motor. ls ance. 

Referring to Winder drives, for instance for tex According to one of the features. Of my inven 
tile machinery, my invention aims, also att, pro- tion, I provide; the motor of an electric. drive with 
viding a motor control system which operates. a power supply circuit, which contains control 
to maintain the material to be wound at a sub- means for effecting an intermittent. One-and-off 
Stantially constant travelling; speed or substan- 20 control of the power supply, so that the motor is 
tially constant tension, and requires a consider- rapidly energized and deemergized during inter 
ably reduced amount of control equipment than vals of varying ratio, with the result that the 
heretofore necessary for systems of comparable: average:motor speed, is determined by this ratio. 
performance. Referring to, winder drives for textile machinery, 
Another object, in conjunction with any of 25, and the like; yarn, strand, or web' fabricating 

those mentioned, is to permit the use; of alternat, equipment, I provide: the control system with a . 
ing-Current motors, including single phase dancer roll, or other condition-responsive device, 
motors, for Speed control: purposes; without re- which cooperates: with the material so as to per 
quiring the use of variable voltage generators; or forman oscillatory, movement which in turn con 
the like: additional equipment. 30: trols the above-mentioned on-and-off control 
An object of my invention is further to: devise: means-of the power. Supply circuit. 

an escapement type:let-off, control for unwinding: According to another feature of my invention, 
yarn, Web, or the like materiai, from: a supply, or an; alternating-current motor, for instance of the 
Storage reel. In weaving looms; for instance, the: single phase' type, is connected. With a trans 
unwoven warp is stored; on a large.beam: on which 35; former or other alternating-current Supply means 
the Wound-up material may have: a diameter of through: two rectifying devices, which are: cons' 
about five inches when the beam is empty and a nected in parallel and inverse relation to each 
diameter of about thirty inches: when the bean other, so that the motor is energized by alter 
is full. The loom as it weaves: requires: that the: nating, current when both rectifying devices are 
warp be held under tension, and fed at: just, the 40 in conductive condition. One of the rectifying, 
correct Speed. This means that the unwinding devices...is of the controllable type. It may con 
Speed of the warp has to vary, continuously on sist of a grid. Controlled gaseous discharge tube 
the loom Warp beam as the diameter of the re. of the type known as thyratron: The above 
maining material on the beams keeps decreasing. menitioned condition-responsive control device is 
In conventional equipment, the warp bean is; 4s: Connected with the control or gridcircuit of the 
held from rotating by means of a gear train which, controllable: lectifying device, in order to render 
is driven from the beam, and terminates at: an". it intermittently conductive and non-conductive, 
escapement motion similar to a clock mechanism; thereby causing: the motor to receive measured 
A dancer roll is placed against; the unwound. impulses of alternating current, energization. 
Stretch of the warp material; As the loom cons, 50. These; and further objects; and features of my 
Sunes the Warp, the dancer rollis; forced down inventions will be apparent from the following 
and, after a certain movement, it releases a. description of the embodiment shown in the 
shoe-type brake that. normally keeps the pendu-r drawing: which illustrates diagrammatically, a. 
lum of the escapement motion from moving. The letroff winderdrive; for textile machinery, incon 
tension on the travelling stretch of warpinnaterial: , junction with control equipment designed. and 
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operative in accordance with the principles of my 
invention. 

In the drawing, a roll of yarn material is de 
noted by . The material 2 withdrawn from the 
roll travels into a loom, or other fabricating 
machinery shown schematically at 3. The beam 
or shaft carrying the roll of material is pro 
vided with two series-arranged worm gears 4 and 
5, of which the latter is connected to an electric 
drive motor 6. The worm gearing between the 
beam and the motol 6 represents a reduction 
gear of a high reduction ratio and is of the self 
locking type. That is, unless the motor 6 is driven, 
the worm gearing Will prevent the roll from pay 
ing out material. The motor 6 consists prefer 
ably of a single phase capacitor motor. The 
motor terminals are denoted by T, T2 and T3, 
and the appertaining capacitor by C. A trans 
former with primary terminals 8 and 9 and two 
Secondary windings fo and provides the neces 
sary power supply. The terminal T of motor 
6 is directly connected to one terminal of the 
Secondary winding 0. A thyratron f2 has the 
heater 3 for its cathode 4 energized from the 
transformer secondary ff. The anode 5 of 
tube 2 is connected to motor terminal T3 through 
an auxiliary resistor S, a capacitor 7 and a 
Switch contact 8. The contact 8 is normally 
ClOSed. The tube 2 operates as a controllable 
rectifier. Its control grid 9 is connected through 3. 
resistors 20 and 2, to a voltage dividing arrange 
ment of resistors 22 and 23 which is series con 
nected with a rectifier 24 across the secondary 
Winding 0 of transformer 7. The rectifier 24 
may consist of a dry junction type unit for half 
Wave rectification. A capacitor 25 connected 
across the Series connected resistors 22 and 23 
serves to smooth the current rectified by the 
unit 24. Consequently, the voltage dividing re 
SistorS 22 and 23 are traversed by a substantially 
continuous direct current when the transformer 
is energized. As a result, a potential is normally 

imposed on the tube control grid 9 which is 
Sufficiently negative with respect to the tube 
Cathode 4 to maintain the tube in non-con 
ductive condition. A point between resistors 20 
and 2 is connected through a normally open 
control contact 26 with the cathode 4 of the 
tube. Consequently, when contact 26 is closed, 
the negative potential on grid 9 is reduced to 
nearly that of the cathode 4 in order to fire the 
tube 2. 
A Second half-wave rectifier 27 is connected in 

parallel and inverse relation to the tube 2. 
This Second rectifier may consist of a dry junc 
tion type unit, although an electronic tube may 
be employed instead. 
The terminal T2 of the capacitor motor 6 is 

connected to the cathode 4 of tube 2 under con 
trol by a normally open switch contact 28. The 
contacts 8, 26 and 28 are controlled by a tension 
leSponsive device which has a dancer roll 29 
biased by a Spring 30 so as to be held against the 
travelling Stretch 2 of the material fed from the 
roll into the textile machinery 3. The contacts 
8 and 28 form together a reversing switch for the 
motor 6. Small oscillatory movements of the 
dancer roll 29, sufficient to close and open the 
control contact 26, do not affect the contact con 
dition of Switch contacts f8 and 28. However, 
When the material 2 slackens or reduces its ten 
Sion to Such an extent that the dancer roll 29 
moves upwardly beyond a given maximum limit, 
the Switch contact f8 is opened and the contact 
28 closed. The motor terminals T and T2 are 
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then directly connected across the transformer 
secondary O so that the motor is caused to run 
in opposition to its normal direction of operation. 
As a result, the material 2 is wound back onto the 
roll i, until the slack is reduced and the dancer 
roll 29 forced to reestablish the illustrated normal 
condition of Switch contacts 8 and 28. 
The operation of the control system as a whole 

is as followS. 
When the textile machinery 3 is running and 

the transformer energized with the dancer roll 
and contacts in the position shown in the draw 
ing, the tube 2 is non-conductive, while the non 
controllable rectifier 27 is in condition to conduct 
current, this current charges the capacitor f7. 
As soon as the charge reaches full capacity, the 
ful ther flow of current is Stopped So that the 
motor S remains at rest. The Self-locking Worm 
gearing will then prevent the roll from deliver 
ing material. Consequently, the slack portion of 
material contacted by the dancer roll 29 is gradu 
ally reduced by the fabricating machinery, and 
the dancer roll is forced against the biasing force 
of Spring 30 to close the contact 26. At the closing 
moment, the grid potential of tube 2 is changed 
and causes the tube to fire. Now, both rectifying 
devices 2 and 27 are in Operation, so that the 
notor 6 is Supplied with almost full alternating 
current voltage with one rectifier conducting dur 
ing half of each cycle and the other rectifer 
during the other half of the cycle. The capacitor 
T does not offer an appreciable impedance to the 

fioW of alternating current. Consequently, the 
Inotor Will now rotate in the direction required to 
release material from the roll f. As soon as a 
slight amount of material is released, the dancer 
roll 29 is lifted and the contact 26 opened, with 
the result of Stopping the flow of Current through 
the tube 2. Consequently, the motor is again 
Stopped. The contact 26 is of such design that a 
movement of the dancer roll of a few thousandths 
of an inch Will Suffice to start and stop the motor. 
The Contact 26 may consist of an open metallic 
contact which does not have to be kept clean 
because the tube will fire with a resistance up to 
the Order of 100,000 ohms across the control con 
tact 26. Under such conditions, the dancer roll 
29 OScillates up and down many times per second 
So that the motor is intermittently energized and 
deenergized in rapid succession. Consequently, 
the motor operates virtually at a controlled 
average speed just sufficient to unwind the cor 
rect amount of material. If, for some reason, the 
tension of the material becomes excessively low, 
for instance when the material is permitted to 
Slacken extensively. during adjustments of the 
machine, the reversing switch contacts 8 and 28 
become operative, as explained previously, and 
adjust the slackness or tension of the material 2 
between the proper operating limits of the con 
trol contact 26. 
The capacitor i7 may be of the electrolytic 

type, a rating of about 500 Mfd. being, as a rule, 
Sufficient for Single phase capacitor motors of up 
to about 1 hp. to operate under a secondary 
transformer voltage of about 110 to about 220 
VoltS. When using an electrolytic capacitor, the 
voltage drop through the tube 2 should be slightly 
larger than the drop through the parallel con 
nected rectifier 27, in order to insure that the 
capacitor T Will remain slightly charged at all 
times in the proper direction. To this end, some 
circuits may require the insertion of a resistor, 
Such as the One denoted by 6, in series with the 
anode of the tube. 
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If desired, a separate electromagnetic contactor 
may be used instead of the reversirag switch coar. 
tactors 48 and 28, and the coil of the separate re 
versing contactor may then be controlled by a 
single auxiliary contact of the dance roll device. 
While I have illustrated and specifically de 

Scribed the application of my inveration to a 
Winder drive, it will be understood that the speed 
control embodied in the example may also be 
used for electric drives serving purposes other 
than the one exemplified. Formany applieations, 
the reversing switgh feature aay be wholly 
omitted. If desired, the iaiterraittent on-and-off 
control of the power stapply to the naptor say be: 
effected by means other than a tension, or slack-, 
ness responsive device. It will further be unders. 
stood by those skilled in the at that the in Vega 
tion is likewise applicable to electric motors other 
than capacitor type motors, although I consider 
it an advantage that, by virtue of theiavention, a. 
capacitor rotor or other type of Siragle-phase nor. 
tor call be made to operate; at, a cQntrollable sub 
Synchronous speed with the aid of extrenqely. Sira 
ple control devices. Such and Qther naodifications 
and alterations, based ora. the above-disclosed chai:- 
acteristics. Of inly in Veration are interaded to be in 
cluded in the essential features of the inyention 
Set.forth in the claim.Sattached. laereto, 

claim as my in Ventional: 
1. A control Systern, comprising ala alternating-. 

current motor, means, for supplying alternating. 
current, two half-Wave rectifiers connected in 
parallel relation and opposing polarities to each. 
other between said current.Supply means, and said: 
motor SO that Said not01 is energized by alter 
nating current when both rectifiers are in, opera 
tion, a capacitor series-connected with said: mo-, 
tor for pleVenting the flow; of current, when only 
one of Said lectifiers is in operation, and intel-, 
mittently operable. control means, connected with 
One of said rectifiers for controlling its operation, 
to thereby control the speed of said motor. 

2. A control system, comprising an alternating-. 
current motor, means for supplying alternating. 
current, two half-wave rectifiers connected in 
parallel relation and opposing polarities to. each 
other between said current supply means and said: 
motor so that said motor is energized by alter 
nating current when both rectifiers are in opera 
tion, at least one of said: rectifiel's consisting of a 
controlliable electronic-discharge device. and hay 
ing a control circuit, and condition-responsive-os 
cillatory control means connected with said grid 
circuit for on-and-off control of Said device, 
whereby the Speed of said motor is controlled in 
dependence upon the condition responded to by 
said control means. 

3. A control System, comprising an altel'nating 
current motor, means. for supplying, alternating 
current, a grid controlled discharge tube disposed 
between said current Supply: means and said; no 
tor for half-wave rectification of the current, an 
other half-wave rectifier connected in parallel 
and opposing pole relation- to said, tube so that 
said motor is energized by: alternating, current 
when said tube. is conductive, a capacitor-series 
connected with said motor for preventing the flow 
of current through said, motor- when only said 
other rectifier is conductive, said tube having a 
grid circuit for. rendering-it non-conductive, and 
condition responsive control means connected 
With Said grid circuit for intermittently causing 
the latter to impose an on-and-off control on said 
tube. 

4. A control System, comprising a transformer, 

5 

10 

1.5. 

20. 

30, 

40 

50 

55, 

60. 

65. 

70, 

75 

6 
a single phase naotor having two tertainals of 
which one is connected to said transforae, two. 
half-wave rectifiers, connected in parallel and in 
verse relation to each other between said other 
motor terminal and Said transformer so, that said 
motor is energized by alternating current when 
both rectifiers are conductive, a capacitor series. 
connected between said motor and said trans 
former for blocking the flow of curreat when only 
One of Said, rectifiers is: conductive, and intermit 
tently Operating control means connected with 
One of Said rectifiers for causing it to become-in 
termittently non-conductive to thereby control 
the Speed of Said motor in accordance with the 
Variations in the intervals of conductivity of said 
latter rectifier. 

5. A control Systema, comprising means for 
Supplying, alternating current, a capacitor motor 
connected to Said current supply means, a con 
trollable half-wave rectifier and a non-control 
lable half-Wave rectifier connected in parallel 
and inverse relation to, each other between said 
motor and said current supply means, so that 
Said notor is energized by alternating current 
when both rectifiers are conductive, a capacitor 
Series connected between said motor and said 
transformer for blocking the flow of current. 
when only one of Said rectifiers is conductive, and 
OScillatory contact, means contaected with said 
controllable rectifier for rendering it intermit 
tently conductive, and non-conductive during 
variable intervals of time to thereby control the 
Speed of of said, motor. 

6. A let-off control for unwinding material, 
from a roll, comprising a roll shaft, a self-lock 
ing gear connected with said shaft for locking 
the roll, an alternating-currentiaduction motor. 
in driving connection with said gear for causing 
it to rotate the roll in the unwinding direction, 
alternating-current. Supply, means, connected to. 
Said motor for Supplying power thereto, and hav 
ing OScillatory, on-and-off control means for-con 
trolling the power. Supply, and condition respon 
Sive means, for intermittently actuating, said, con 
trol means in response to a condition of thema 
terialso as to control, said motor-to-run at subsyn 
chronous. Speed for maintaining, said condition 
Substantially within given limits: 

7. A let-off control for unwinding material. 
from a roll, comprising: a self-locking gear dis-, 
posed for connection to the roll, a single-phase, 
motor in driving connection with said, gear, 
mean for Supplying alternating current con 
nected to Said motor, two half-wave rectifiers: 
connected in parallel, and inverse relation; to each, 
other: between said motor and said, current sup 
ply means. So... that said motor is; energized by 
alternating current when both rectifiers are con 
ductive, one of Said, rectifiers, being controllable 
and having a control circuit for on-and-off oper 
ation, condition-responsive control means co 
Operative with the material, and connected with. 
Said control circuit for causing it to;intermittent 
ly render Said one rectifier conductive and non 
Conductive in response to a condition of the ma-. 
terial in order to control said motor so; as to, 
maintain said conditions substantially, within 
given limits: 

8. A left-off control: for unwinding material. 
from a roll, comprising a self-locking gear dis 
posed for connection to the roll, a single-phase 
motor in driving connection with said gear, 
means for Supplying alternating current con 
nected to Said motor, two half-wave rectifiers 
Connected in parallel and inverse relation to each 
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other between said motor and said current Sup 
ply means so that said motor is energized by 
alternating current when both rectifiers are con 
ductive, a capacitor series connected with said 
motor to prevent the flow of current when only 
One of said rectifiers is conductive, one of said 
rectifiers having a control circuit and being on 
and-off controllable thereby, tension-responsive 
control means connected with said control circuit 
to intermittently control said latter rectifier in 
response to variations in the tension of the ma 
terial in order to control the speed of said motor 
So as to maintain said tension Substantially with 
in given limits. 

9. A system for controlling the Winding per 
formance of a roll of material, comprising a re 
versible electric motor, means for supplying power 
to said motor, reversing switch means disposed be 
tween said power supply means and said motor 
so as to connect said motor normally for opera 
tion in a given running direction, on-and-Off Con 
trol means disposed between said power Supply 
means and said motor for controlling the supply 
of power when said motor is connected by said 
Switch means to run in Said given direction, a 
tension-responsive device arranged to engage the 
material so as to perform oscillatory movements 
in dependence of variation in Slackness of the 
material, said device being connected with said 
control means for causing the latter to control 
the Speed of said motor So as to maintain the 
Slackness normally within given limits, and Said 
device being also connected With said Switch 
means for temporarily reversing said motor when 
the slackness exceeds a given value. 

10. A system for controlling the winding per 
formance of a roll of material, comprising a re 
versible electric motor, means for supplying 
power to said motor, reversing switch means dis 
posed between Said power supply means and 
Said motor so as to connect said motor normally 
for operation in a given running direction, a dis 
charge tube disposed between said current sup 
ply means and said motor So as to control the 
power supply to said motor when said motor is 
connected by Said Switch means for running in 
Said given direction, Said tube having a control 
circuit having a novable control contact for 
rendering Said tube conductive and non-conduc 
tive depending upon the position of said contact, ; 
a tension-responsive device having a movable 
member disposed for engaging the material so 
as to perform oscillatory movements in depend 
ence upon the tension in the material being 
Wound, said member being connected with said 
contact for causing it to control Said tube So as 
to vary the speed of said motor for maintaining 
said tension normally within given limit values, 
and Said member being also connected. With Said 
Switch means for causing the latter to tem 
porarily reverse said motor when said tension 
drops below a given value. 

11. A control System, comprising alternating 
current apparatus to be controlled, means for 
supplying alternating current, two half-wave 
rectifiers connected in parallel relation and op 
posing polarities to each other between said cur 
rent Supply means and Said apparatus so that 
said apparatus is energized by alternating cur 
rent when both rectifiers are in operation, a ca 
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pacitor series-connected with said apparatus for 
preventing the flow of current when only one of 
said rectifiers is in operation, and control means 
connected with one of Said rectifiers for control 
ling its operation to thereby control the energiza 
tion of said apparatus. 

12. A system for controlling the winding per 
formance of a reel of material comprising an 
electric reel drive motor of the induction type, 
alternating-current supply means connected to 
Said motor, an electronic discharge tube inter 
posed between Said motor and said Supply means 
and having a discharge control circuit for con 
trolling the power supply to said motor, said con 
trol circuit having OScillatory contact means 
movable between on and of positions for con 
trolling the conductance of said tube to vary said 
power supply dependent upon the position of 
Said contact means, and tension-responsive 
means engageable by the let-off material and 
connected with said contact means for moving 
said contact means in response to variations in 
tension of the material. 

13. A let-off control for unwinding a reel of 
material, comprising a reel shaft, an induction 
motor connected with said shaft for turning said 
shaft in the let-off direction when said motor is 
energized, alternating-current supply means for 
Said motor, a gaseous discharge tube connected 
between said power supply means and said motor 
for energizing said motor when said tube is con 
ductive, said tube having a control circuit, oscil 
latory on-and-off contact means connected in 
said control circuit for controlling said tube to 
be conductive and non-conductive respectively 
depending upon the position of Said contact 
means, and a tension-responsive device engaging 
the let-off material and connected with said con 
tact means for moving said contact means So 
as to cause said tube to intermittently energize 
Said notor. 

14. In a reel let-off control for connection to 
OScillatory tension feeler means, the combination 
of a single-phase induction motor, alternating 
current Supply means connected with said motor 
to provide energization therefore, an electronic 
tube having a plate circuit connected with said 
Supply means for controlling said energization 
and having a grid circuit, said grid circuit hav 
ing bias voltage means attachable to the feeler 
means and having a cut-off voltage value and a 
firing voltage value, respectively, depending upon 
the condition of the feeler means. 

FREDERICK D. SNYDER. 
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