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MOTOR-CONTROL SYSTEM.

Application filed February 8, 1923. Serial No. 617,735.

To all whom it may concern:

Be it known that I, Georee E. King, a
citizen of the United States, and a resident
of Wilkinsburg, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented a new and useful Improvement in
Motor-Control Systems, of which the fol-
lowing is a specification.

My invention relates to systems of motor
control and it has particular relation to such
systems as are employed in connection with
machine-tools and the like.

The object of my invention is to automati-
cally control the relative operations of a plu-
rality of motors.

In many motor applications, it is possible
to increase the efficienty of the work done
and also to increase the production by main-
taining a definite sequence of operation. It
is also possible for a single operator to give
adequate attention to a number of automatic
machines and this procedure has become
common in modern manufacturing plants.

My invention will be best understood with
reference to the accompanying drawing, in
which the single figure is a diagrammatic
view of circuits and apparatus embodying
my invention.

A motor having an armature 1 and 2
shunt field-magnet winding 2 may be opera-
tively connected, through reversing switches
3 and 4, to a source of energy comprising
line conductors 5 and 6. A starting resistor
7 is controlled in a familiar manner by
means of an accelerating switch 8. The di-
rection of operation of the motor armature
is controlled by a master switch 9, which has
been illustrated as of a type described in
United States Patent 1,241,510, granted to
K. A. Hanff and assigned to the Westing-
house Electric. & Manufacturing Company.
A plurality of interlocks 11 and 12 are me-
chanically attached to, and operated respec-
tively by, switches 3 and 4. A mno-voltage
relay 13’ is controlled by a push-button
switch 14.

Electrically interlocked and co-operating
with the foregoing apparatus is a substan-
tially duplicate equipment comprising a mo-
tor having an armature 21 and a shunt field-
magnet winding 22, and which is operatively
connected, through a pair of reversing
switches 23 and 24, to line conductors 5 and
6. An accelerating resistor 27 is controlled

by an accelerating switch 28, and a master
switeh 29 is provided for effecting the opera-
tion of reversing switches 23 and 24. Inter-
locks 31 and 32 ave respectively connected to,
and actuated by switches 23 and 24, and the
eperation of a no-voltage relay 33 is effected
by means of a push-button switch 34.

According to my invention, either of the
motors may be operated and its direction of
rotation may be reversed, at will, provided
that the master switch governing the other
motor occupies its illustrated and inopera-
tive position. For example, when master
switch 29 occupies its illustrated position,
master switch 9 may be actuated to control
reversing switches 3 and 4 in the following
manner. No-voltage relay 13 is first closed
by momentarily actuating push-button 14,
whereby a circuit is established from line
conduetor 5 through switch 14 and operating
coil 35 of relay 13 to line conductor 6. A
holding circuit for relay 13 extends from
line conductor 5 through conductor 36, relay
13, after its closure, and coil 35 to line con-
ductor 6. When master switch 9 is actuated
to the vight, a circuit is established from con-
ductor & through conductor 36, relay 13, con-
ductor 37, switches 38 and 39, conductor 40,
coil 41 of reversing switch 4, conductor 42,
switch 43 and conductor 44 to line conductor
6. Reversing switch 4 then closes to oper-
ate the armature 1 in a direction that will
be assumed as the “forward” direction of
operation.

When it is desired to reverse the armature
1, master switch 9 is actuated to the left
to open switch 4 and to establish a circuit
from line conductor 5 through conductor 36,
relay 13, conductor 37, switches 45 and 46,
conductor 47, coil 48 of veversing switch 3,
conductor 49, switch 50 and conductor 44 to
line conductor 6. Reversing switch 3 then
closes to establish the “reverse” divection
of operation of armature 1. Tt is manifest
that since the operating coils 41 and 48
of switches 4 and 3, respectively, are fed
through switches 43 and 50 of master switch
29, armature 1 cannot be controlled at wiil
unless master switch 29 occupies its illus-
trated inoperative position.

However, armatures 1 and 21 may be
simultaneously operated in a given direction
corvesponding, for example, to the right-
hand positions of master switches 9 and 29.
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In these positions, reversing switch 4 is
closed and a cireuit for eperating -eoil 41
thereof extands, as previeusly “traced,
through switch 48 of master switch 29. In
the right-hand position of master switch 29,
switch 43 is ¢losed and switch 50 is open.
Also, switches 51 and 52 are closed. "When
no-voltage relay 33 is closed by mesns of
switch 84, it is normally retained closed,
since it is controlled in @ manner simber
to relay 13. In addition, a circuit extends
ugh relay 33, con-
ductor 53, switches 52 and 51, conductor 54,
coil 55 of reversing switch 24, conducter 56,
switch 57 and eenducter 58 to line con-
duetar 6. Reversing switch 24 is, therefore,

‘closed to establish connections for the opera-

tion of armature 21. Armmtures 1 and 21
are now rotating in .given directions cor-
responding to ‘the riggt-hand operation of
master switches'9 and 29.

At the emd of a certain period, master
switch 9 may be -automatically returned to
its Hlustrated position and armature 1
brought to:rest. Master switch 9 may be re-
versed, that is, moved to its deft-hand posi-

“tion, but armature 1 is in no-wise affected

thereby until armature 21 has cempleted its
operation, when master switch 29 is re-
turned to either its “off ” position or.1s re-
versed.

After the cireuit of armature 1 is inier-
rupted, and during-the continued operation
of armature 21, a eircuit for the operating
coil 55 of reversing switch 24, is maintained
independently -of the position of master
switch 9. That is, when master ewitch 29
ocenpies -its right-hand pesitien, ‘a oircuit
for coil 55 extends frem line eonductor 5
through relay 38, conducter 83, switches 52
and 51, eonducter 34, coil 55 amnd interleck
32 to lime conductor 6. As soen as master
switch 29 is returned either to its-ilustrated
or to its reversed position, switches 51 and
52 are opened and coil 55 becomes-deener-
gized. ' .

Armadture 1 may now be eperated in a
reversed direction whenever master switch
9.is actuated to the left and whenever master
switch 29 uccupies-its illustreted position, or
whenever it oecupies -its reversed or left-
hend position. Reversing switch 3 is now
clesed by its operating ceil 48, a circuit for
which was previeusly traced and which ex-
tends through switch 50 of master switch
29, vwhich is closed when this master switch
occupies its 'left-hand; position, in which po-
sition switch 43 is' open. Armatures 1 and
21 may continue to operate for a prede-
termined period and when either master
switch is again returned to its off position
or is reversed, the other motor is not affected
until its corresponding mmaster switch is ac-
tuated. Armature 1, e. g., may complete its
operation independently of master -switch

1,557,085

29, but it may not be reversed prior to a re-
versal of wrmatare.21. The helding circuit
for.coil 48 of reversing switch 3, which cir-
cuit is independent of master switch 29, ex-
tends from line conductor 5 through con- 70
ductor 36, relay 13, condnétor 37, switdhes -
45 and 46, conductor 47, coil 48 and inter-
loek 11-te-dime conductor 8. Therefore, until
switches 45 and 46 of master switch 9 are
opened, -ammature 1-will continue its opera- 75
tion.

Similarly, a holding cirouit ‘for operating’
ceil 59 of gevemi.ng switch 23 extends frém
line. conductor 5 through relay 38, condustor
53, switches 60 and 61, conduetor 62, coil 5880
and interiock 31 to-line conductor 6. There- . -
fore, switch 28 will remain closed and armm..
ture 21 will continue to eperdte independ-’
ently of the position .of master switech 8!
until switchess80 and 61:0f:master switch' 89 85
o the 4 - descrip .

‘From* oregoiny iption, it-is-ap.
parent that a pa?gl:f moteTs-cemnected :ac-
cording fo my invesion may be operated in.

a_ given -direction for performing any “des 90
sired work, such as is required of planers.o: .-
other machine toels, and neither motor can

be reversed until the%ther metor hms ‘coma:

pleted its corresponding operution. JIn aes

cordance with commen .practice, it is pre-:95
s}t:med that tive maesizr sm;ﬁ;ms ;:rnuted by V
the motors are meehanie o oy
any desired movable-element ofi the machine.
tool equipment. According to well-kmown
machine tool operations, the master-switches
in the present instance are independendly
aetumted and it is the purpose of my'iwven-
tion to ‘peovide means :for :contrdlfing'the'
motors independently of the master ‘switches
until ‘the completian of certain givem ma-
chine operations. It is impossible for the
motorsto-be simultaneously in ep-;
pesing directions, and, ore, | eeptaln-
desirable sequence of .opemations of the ma-:
chines mmy be automatieally maintained. - 110

T claim as my inventien: .

1. The combination with ‘a ‘plurality of-
motors and ‘controlling mesns (thevefor, of
means for effecting the simultanecus opera-:
tion of the motors, each in a given direction,” 115
and means for prevemting reversal of one .
motor pridr to reversal of another.

2. The combinatien with a plurality of
motors and controlling : means ‘thersfor, of:.
means for-effecting the simultaneous opers-:
tion of'the moters, each.in o given direction,. -
means for preventing reversal of one metor
prior to reversal of another and means for
effecting operationof -one moter when an-
other is-idle.

3. The combimation with a:pair of mekors
and controlling -means -thersfor, of means
for effecting the simultaneows operation of
the motors, each in a given direction, sad
means for insuring the completion of the - 130
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operation of each motor, for a prede-
termined period prior to simultaneously be-
ginning new operations.

4. The combination with a pair of motors
and controlling means therefor, of means
for effecting the simultaneous operation of
the motors, each in a given direction, means
for insuring the completion of the operation
of each motor for a predetermlnec{) period
prior to simultaneously beginning new op-
erations, and means for effecting operation
of one motor when the other is idle.

8

5. The combination with a plurality of
motors and controlling means therefor, of
means comprising a pair of master switches
for effecting the simultaneous operation of
the motors, each in a given direction, and
for preventing reversal of one motor prior
to reversal of another.

In testimony whereof, I have hereunto
subscribed my name thls first day of IFeb-
ruary 1923,

GEORGE E. KING.



