W, 0. LUM,

MOTOR STARTING DEVICE FOR POLYPHASE CIRCUITS. '
APPLICATION FILED JULY 24, 1908,

1,001,765. Patented Aug. 29, 1911,

+A - - B+

}’}’/tnessej | Jnventor:
,/%71@&«% ~ Nalter O Lum,
Ry fetdides



© 1,001,765.

10

135

20

30

35

40

45

- ecmit.

50

55

UNITED STATES PATENT OFFICE.

WALTER 0. LUM, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAIL ELECTRIC
COMPANY, A CORPORATION OF NEW YORK.

MOTOR-STARTING DEVICE FOR POLYPHASE CiRCUI’I‘S.

Specification of Letters Patent.

Patented Aug. 29, 1911,

Application filed July 24, 1908, Serial No. 445,133.

To all whom it may concern:

Be it known that I, Warrer O. Luar, a
citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, hive invented certain
new and useful Improvements in Motor-
Starting Devices for Polyphase Circuits, of
which the following is a specification.

This invention relates to devices for-con-
trolling electric circuits and has for its oh-
ject the provision of a device of this char-
acter whereby an electric motor may be
started on a polyphase circuit and protected
against abnormal circuit conditions in a re-
liable, simple and efficient manner.

My invention relates more partienlarly to
the starting of motors on polyphase circuits.

In the operation of motors on pelyphase
circuits there is always the danger of one
or more of the phases becoming short-cir-
cuited so as to leave the metor running un:
der abnormal conditions, which tend to de-
stroy the motor. In two-phase motors when
ene phase becomes short-cireuited the motor
will run single phase.

One of the objects of my invention, there-
fore, is to provide means whereby when the
voltage falls upon one phase of a polyphase
circuit, the cirenit of the other phase or
phases will he automatically opened. This
I accemplish by having a relay in each
phase confrolling an electromagnetic switeh
in_ another phase. The clectromagnetic
switches as they operate to close the cireunit
likewise contrel the lifting coils of the ve-
lay in its own cireuit, so that only the hold-
ing coil which is in series with the motor
is left in the eireuit. :

In the accompanying drawing T have
shown my invention embodied in concrete
form for purposes of illustration. '

Referring to the drawing, A and B rep-
resent a two-phase or “ quarter-phase” cir-
cuit and G and D represent respeetively the
armature and field of an induction ‘motor
adapted to be operated by the two-phase cir-
The two phases of the cireuit are
closed separately by the two clectromagnetic
switches T and F. The particular construe-
tion of these switches forms no part of my

invention.and simply consists of a solenoid

1 provided with a plunger 2 which is con-
nected with a series of links forming toggle
mechanisin for operating the bridging con-
tact & arranged to bridge the contacts 4

when the solenoid is energized. The plun-
ger 2 has secured at its upper end a rod
upon which are mounted the two bridging
contacts 5 and 6, which are insulated from
the rod and adapted to bridge the contacts
7 and 8 respectively when the solenoid is de-
energized. The electromagnetic switch T is
similar to switch E, but the extension upon
the core is provided with a single bridging
contact 9 which bridge: the contacts 10
when the solenoid is energized, but is nor-
mally out of contaét with them as shown.
The solenoid 11 of the switch F is con-
trolled by a relay G, while the solenoid 1
of the switch E is controlled by the relay .
The solenoid of the relay G comprises two
windings, a lifting winding 12 and a hold-
ing winding 13, while the core operates a
contact' 14 which is adapted to bridge con-
tacts 15 when the solenoid is energize.
The holding winding 18 is in series with
phase A and the motor field D, while cou.
tact 14 controls the circuit of the switeh T
in phase B. The lifting coil 12 is connected
across phase A, but is controlled by the
switch E. The holding coil 16 of velay IT
is in series with phase B and tlie motor
field, while the lifting coil 17 of this relay is
connected across phase B and is controiled
by the operation of both switches B and .
The arrangement of circuits and mode of
operation are as follows: When the switch
18, which may be an ordinary mannally-
operated switeh, is closed, the lifting coil
12 1s energized as follows: from the positive
main, phase A, switch 18, winding 12, con-
tacts 8, conductor 19 to the negative main
through winding 13. This causes the ve-
lay to operate and close the cireuit of wind-
ing 11 of switch ¥ at contact 15, the cireuit
being as follows: from the positive main.
switch 18, contacts 15, conductor 20, wind-
ing 11, and conductor 19 to the negative
main.  The winding 11 being energized.
switch T closes phase B throngh the motor
field at contacts 21. As this switch closes.

the contacts 10 are bridged so that the 1ift-.

ing coil 17 of relay I is energized, the cur-
rent passing from the positive main of phase
B, winding 17, contacts 10, and contacts 7 to
the negative main. Relay H being ener-
gized the-circuit of winding 1 of switch 1
is closed from the positive main through
winding 16, contacts 22, winding 1 and econ-
ductor 23 to the negative main. The oper-
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ation of switch E closes phase A at contacts
4 and also closes the circuit of the holding
coil 13 through the motor field. —The opera-
tion of switch I likewise opens the circuits
of lifting windings 12 and 17 of the relays
G and X at contacts 7 and 8. The holding
windings 13 and 16 being closed respectively
by- the switches E and F, the relays will re-
main closed during normal operation of the
motor. Upon failure of voltage in one of
the phases, as for instance phase A, the hold-
ing coil 13 will be deénergized and drop
the contactor 14, which in turn will de-
energize winding 11 to open phase B. The
opening ‘of phase B likewise deénergizes
winding 16 and opens the circuit of winding
1 of switch Eatcontacts22. Thetwo phases
of the motor are, therefore, open and the

motor is prevented from running on single
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phase.

While I have deéscribed my invention in-

connection with a specific type of motor,
viz., an induction motor operated on a two-
phase circuit, it should be understood that
T do not limit my invention thereto except
in so far as it is limited by the scope of the
claims annexed herefo.

What I claim as new and desire to secure
by Letters Patent of the United States, is—

1. The combination with an alternating
current motor and a polyphase supply cir-
cuit; of a plurality of electromagnetic
switches for separately closing the circuits
of the different phases, and a relay having
an actuating circuit and a holding circuit
in one phase arranged to control the switch
in another phkase.

9. The combination with an alternating
current motor and a polyphase supply cir-
cuit, of a plurality of electromagnetic
switches for separately closing the circuit
through said phases, and a relay having a
series coil and a shunt coil in one phase ar-
ranged to control the switch in another
phase.

3. The combination with an alternating
current motor and a polyphase supply cir-
cuit, of a plurality of electromagnetic
switches for separately closing the circuit of
said phases, and a relay in one phase ar-
ranged to control the switch of another
phase, said relay having a holding coil in
series with the motor and a lifting coil con-
trolled by the operation of the switch in
its own phase.

4. The combination with an alternating
current motor and a polyphase supply cir-
cuit, of a pair of electromagnetic switches
for separately closing phases of said circuits,
a pair of relays each having a holding coil
and a lifting coil in one of said phases ar-
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ranged to control another phase, and con-
nections whereby the lifting coil of one re-
lay is.energized by the operation of the
switch in its own phase. '

5. The combination with an alternating
current motor and a polyphase supply cir-
cuit, of a plurality of = electromagnetic
switches for separately closing the circuits
of said phases, and a relay having a holding
coil and a lifting coil in one phase for con-
trolling the switch in another phase.

6. The combination with an alternating
current motor and a two-phase supply cir-

“cuit, of a pair of electromagnetic switches.

for separately closing the circuits of said
phases, a relay in each phase arranged to
control the switch of the other phase, each
of said relays having a holding coil in series
with the motor, and a lifting coil controlled
by the operation of the switch in its own
phase.

7. The combination with an alternating
current motor and a’two-phase supply cir-
cuit, of a pair of electromagnetic switches
for separately closing the clrcuits of .said
phases, a relay in each phase having a hold-
ing coil and a lifting coil and arranged to
control the switch of the other phase, and
connections whercby the lifting coil of one
relay is energized by the operation of the
switeh in its own phase and both the lifting
coils are -deénergized by the operation of
the other switch.. .

8 The combination with an alternating
current motor and a two-phase supply eir-
cuit,of a pair of electromagnetic switches for
separately closing the cirenits of said phases,
and a pair of relays each having a hold-
ing coil in series with one phase and a lifting
coil conmected across the same phase and
arranged to control the switch in the other
phase. )

9. The combination with an alternating
current motor and a two-phase supply cir-
cuit, of a pair of electromagnetic switches
for- separately closing the circuits of said
phases, a pair of relays each having a hold-
ing coil in series with one phase and a lifting
coill connected acrossthe same phase and ar-
ranged to control the switch in the other
phase, and connections whereby the lifting
coil on one relay is energized by the opera-

tion of the switch in its own phase and both

lifting coils are deénergized by the opera-
tion of the other switch.
In witness whereof, I have hereunto set
my hand this 23rd day of July, 1908.
WALTER O. LUM.
Witnesses:
Bexsamin-B. Hour,
Herex ORFORD.

Coples of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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