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To all whom at may concern
Be it kn(m n that I, Laurence A. HAW-

_’hINb a citizen of the "United States, resid-

ing at Schenectady, county of Schenectady,

St ate of New York, have inv ented certain.|

new. and -useful Improvements in- Starting

Devices for-Alternating-Cur rent, Motors, of

which the following js a specification.

This invention relates to-the control of .
alternating-current motors, and has for..its
object, the provision of means whereby mo-.

tors of this:type may be started and brought
up. to running speed. in-; 1el1able and effi-
cient. manner. :

My invention 1el‘1tes more speaﬁcallv to
the starting of single-phase motors of the in-

known,. will not:start from. rest without the
emplovment of specnl starting déviees, such

as an auxiiary Starting \undmo or a phase-'

‘sphttlncr device .connected ifi the motor cir-
Devices of this character.are
designed. to. be +in ¢ircuit -for only a.short

_peried  during :avhich’ the motor -is being.

bxought up to: synchronism: and it left in
cireuit.. foo long; - will. become . overheated.

‘Means have .therefore been employed -for

30

< the u)nnectlon
changing sw1tch cannpt -be moved to run-.

35

changing ; the connections so:as to- cut out.

this btartmor device.:

The ob]ect of my mventwn is to pr0v1de,
in connection with a- device for changing
‘means. whereby the circuit-

ning puﬂUon until the mdétor has been
brought: ap tothe proper runmng speed.

I .also provide means whereby- the ‘switch

~is held in-running pesition, and autornati-

40

cally returned to The off p031t10n upon the.

failure of voltaoe

In the accompanying: drawmgs, in which:

T have shown myinvention embodied in con-

“crete mechanism, Figure 1 is a plan view of

45

50

the device showing cxrcmt :connections,. and

Figs: 2 and 8- show ‘réspectively ‘the circuit-

connectlons of the - motor for startmg and

X unning

Referrmg fo- the d1 awmg 10s an msulat-
ing base of slate or soapstone having mount-
ed thereon.a: conitrolling arm Il plvoted at
12, and biased to the oft position shown in
the drawings by means of the spring 13.
This arm-is provided with contacts 14, 15
and 16 insulated from the arm and codper-

ating with a series of the contact segments}

~~Specification of Letters Patent.
o ‘Applicét__ion filed 'sépt'gmbei 24; 1907.

117, 18, 19, 20, 21, 22 and 23.

pe. ~This:type of motor, as is well.

‘base.

Serial No. 394 278.

Contact 14

18 adapted to budge segments 17 and 18,

contact 15 is to bridge segments 19 and 20
and contact 16 bridges contacts 21, 22 and
23. Segment 15 also engages contact stud

24 when the arm is moved to the running.

pOSltlon

A magnet winding 95 of the solenoxd type

Patented Mar. 11, 1913 v

55

60

is mounted adjacent to the.segments, as

shown, and is provided with a plunger or
core 25, connected .by means of a link 26
with- a. Jatch 27 pivoted to the base at 28.

65

A spring 29 holds the latch in the position

shown when the magnet is deénergized, but -

when the magnet is energized, the latch will

‘be rocked so as to place the spring 29 un-
.der tension.
|-arranged to abut against the latch 27 when
_the latter is moved by the plunger, but ‘when
“the magnet is deenerorlzed and the latch is
in the position’ showu in. the drawing, the.
_pin may move past the end of the latch so

The pmn 30 on the arm 11 is

as to be engaged by the shoulder 31 on theé
latch when. the magnet is re§nergized.
The arrangement of circuit and mode of

-operation is as follows: S represents the pri-

mary -windings - or - stator of -an induction
motor shown with a three- phase winding
Y -connection.

R is the rotor or secondary of the motor

which may be of the usual squirrel-cage type..

Two of the windings 82 and 33 are con-
nected to the source of current through seg-
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ments: 22 and 23 and contact 16, conductor

-84, canductor 35, segments 17 and 18, and

conlact 14. The third winding 36 is* con-
nected throfigh magnet: 25 to segment 20,
through conductors 37 and 38. The resist-

‘ance: 39 is connected from segment 21 to

90

conductor 38 as shown, and the reactance -

.40 is connected to the winding 32:at 41 and
‘to the segment 19. The resistance 39 and .

95,

the reactance 40 coustitute. phase- -splitting -

devices for dlsplacmg the phase in-a well

. known manner.

"When it is desired to start the motm the
arm 11 is moved to right so that the con-
tacts thereon engage the segments on the
When the contact is first made, cur-
rent will pass through the motor from posi-
tive main 42 to segment 23, contact -16, seg-
ment 22, conductor .34, ‘windings 33 and 32,

-conductm 35, seoment 17, contact 14, seg-

ment 18 bacx to lme at 42 (‘urrent will
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also pass through from main 42 to segment
23, contact 16, segment 21, resistance 39,
conductor 38, magnet 25, conductor 37, wind-
ings 36 and 32, segments 17 and 18, back
to line; also from main 42 to segment 22,
thence through windings 33 and 36, magnet
25, segment 20, segment 19, reactance 40 and
back to line, through segments 17 and 18.
This gives the motor the necessary starting
torque, which, therefore, starts to rotate.
As soon as the magnet is energized, the latch
27 is moved into the path ‘of the pin 30, so
that the arm or lever cannot be moved out
of contact with the segmeénts. As the motor
begins to speed up, the energy of the mag-
ngt 25 begins to decrease. . The decrease 1n
the flow of current through this magnet as
the motor speeds up is due to the following

cause: it is a well known- fact that a single-

phase induction motor at starting has a. sim-
ple, pulsating, unidirectional  field due to
the single-phase current supplied thereto,
while when the motor is up to speed, a ro-
tary field exists. In other words, the rota-
tion of a secondary member causes a cross-
magnetization which induces in the motor
windings an electromotive force in quad-
rature with the impressed. electromotive
force. Consequently, in the arrangement
shown in Fig. 2, the magnet winding 25 at

starting has impressed upon it a voltage due”

only to the phase-splitting devices. As the
motor speeds up the eross-magnetization
rises and induces an electromotive force in
the primary winding of the motor in quad-
rature to the impressed electromotive force
and counter to the electromotive force of the
phase-splitting devices. Consequently, as
this counter-electromotive. force increases,

the current through the magnet winding 25

falls, and when the motor is brought up to
running speed, the energy of the magnet is
practically zero and the spring 29 therefore
draws the latch 27 out of the path-of the
pin 30, so that the arm 11 may be moved
into running position. When this position
is reached, the contact 15 bridges segment
20 and contact stud 24, the contact 15 passes

off segment 19, and the contact 14 still.

bridges segments 17 and 18. Contact 15 in
passing off the segment 19 opens the circuit
of the reactance 40 and the circuit of wind-
ing 33 and, resistance 389 is broken by the
passing of the contact 16 off segments 21
and 22. The circuits will then be as shown

in Fig. 8, the magnet 25 being energized as’

follows: from main 42 and sggment 23, to
contact stud 24, segment 20, conductor 38,
magnet 25, conductor 37, windings 36 and
32, segments 17 and 18, and back to line.
The magnet thus being in series with the
main motor windings is again energized
and draws the latch 27 down so that the
sbonider 31 engages the pin 30 and holds the
arm 11 in running position. Upon failure

1,055,907

of voltage the magnet 25 will be deéner-
gized and the arm 11 will be vetnrned to the
off pesition in the usual manner. '

It will be seen that I have provided a sim-
ple and eflicient ,device' for bringing the
motor up to running speed without danger
to the motor and also for placing the motor

in a protective position upon the failure of

voltage. \

Various modifications . of my invention
will, of course, suggest themselves to those
skilled in the art, without departing from
the spirit of my:invention, the scope of
which is set forth in the annexed claims.

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 having different connections
of the windings for starting and running, of
a switch biased to the off position for chang-
ing said connections, and::a* magnet winding
connected to be energized in quadrature to
the main- motor windings for ]inﬁting the
pperation of -said switch. :

2. The combination with an alternating
current motor having different connections
of the windings for starting ‘and running,
of a switch biased to the off position for
changing said connections, a magnet wind-
ing connected to be decreasingly energized
during starting, means: whereby the magnet
is connected in' series with.the motor during
running, and means controlled by the mag-
uet for holding the switch in the running
position. ' '

3. The combination with an alternating-
current motor having different connections
of the windings for starting and running, of
a switch biased to the off position. for chang-
ing said connections, a magnet winding con-

nected in the motor circuit, and means con-

trolled thereby for preventing the movement
of the switch to running position until the
motor reaches g predetermined speed.

4. The combination with an alternating-
current motor having differént connections
of the windings for starting and running, of
a switch biased to the off position for chang-
ing said connections, a magnet- winding con-
nected in the motor circuit, and means con-

trolled thereby for preventing the move- -

ment of the switch to running position until
the motor reaches a predetermined speed,
and then holding the switch in running po-
sition.

5. The combination with an alternating-
current motoir having different connections
of the windings for starting and running, of
a switch biased to the off position for chang-
ing said connections, a magnet connected to
be energized in quadrature to the main motor
windings, means controlled thereby for pre-

-venting the movement of the switch to run-

ning position until the motor reaches a pre-
determined speed; and means whereby the
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magnet is connected in the main motor cir-
cuit when"the switch is moved to running
position to hold the switeh in said position.

6. The combination with an alternating-
current motor having different connections
of the windings for starting and running, of
a switch therefor having the starting posi-
tion between the off position and the run-
ning position and biased to the off position,
a magnet winding connected te be energized

. . | - . =3
in quadrature to the main motor windings,

.and means controlled thereby for preventing

the movement of the switeh to runuing po-
sition until the motor reaches a prec‘fetep-
mined speed. .
7. The combination with an, aliernating
current motor having different connections
of the windings for starting and running,
of a switch blased to the off pogition for
changing said connections, a magnet wind-

_ing for limiting the movement of said switch

and means whereby when the switch is
moved to starting position the magnet is
decreasingly energized ‘during starting and
when the switch 35 moved to running posi-
tion it is energized in series with the maotor.
" 8.'The combination with an alternating
current motor having different connections
of the windings for starting and runuing, of
a switch biased to off position for changing
said connections, a magnet winding connect-
ed to be decreasingly energized during start-
ing, means for connecting said magnet in
series with the motor during running, and
meéans controlied by said magnet for pre-
venting the movement of the switch to run-

-

ning position until the motor reaches a pre-

determined : ed and then locking said
switch in runuing position.

© 9. The combination with a single-phase
induction motor and phase-splitiing devices
for startinig said motor, of a switch biased
to the off position and armanged to ent said
devices out of circuit, s magnet winding con-
nected in circuit with the motor, and means

- conirolled thereby for preventing the move-

‘50

_for starting said motor, o
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ment of the switch to running position when
the magnet is energized, and for holding the
switch in running position when running

conditions are established.

10. The combination with a single-phase
induction motor and phase-splitting devices
F a switch ar-
ranged to cut said devices out of circuit, a
magnet connected .to be energized in quad-
rature to the main motor windings, and
means controlled by said maghet for pre-
venting movement of the switch to running
position while the magnet is energized.
..11."Thé combination with an alternating
current motor having different connections
of windings for starting and running, of a

-switch ;therefor having a starting position

between the off and the running position
an:| biaséd to the off position, magnet wind-

a8

ings connected to be enefgized in quadrature
to the main motor winding, and a lateh con-
trolled by said magnet and arranged to pre-
vent movement of the switeh to running po-
sition under predetermined conditions .of
the motor circuit.

12. The combination with a single phase
induction motor. n phase-splitting device for
starting the same, of a switeh arranged to
ent said device out of cireuit, a magnet con-
nected so as to have imapressed upon it an
electromotive force due to the phase-split-
ting device during starting and connected in
series with the motor dyring runningg. and
means for preventing the movement of the
switeh to running pesitien until the motor
reachies a predetermined speed and then
locking the switch in vunning position.

13. The combination with a single-phase

induction motor and phase splitting device

for starting the same, of a switch biased to
the off position and arranged to cut said de-
vice out of circuit, a magnet winding con-
nected to be energized in quadrature to the
main notor windings when the switch is in
a starting position, connections whereby
said magnet is reér: rgized when the switch
iz moved to runnicg position, a device con-
trolled by =aid magnet for preventing the
movement of the switch to running position
unidl the magnet is- dednergized and for
locking the switch in running position when
the magnet is refnergized.

14, The comibination with an alternating
current motor, of a starting switch therefor
Iiased to off position, a magnet winding for
controlling said switch connected so as to be
decreasingly energized during starting and
means for connecting said magnet in series
with the motor during running.

15. A starting device for electric motors
comprising a switch biased to off position, a

magnet winding having different connectiofis™
0

in the motor circuit for starting and run-
ning, and means controlled thereby for pre-
venting the movement of the switch to run-
ning position until the motor reaches a pre-
determined speed, then holding the switch
in running position.
. 16, A starting device for electric motors
comprising a switch biased to off position, a
magnet winding connected in the motor cir-
cuit so as to be decreasingly energized dur-
ing starting of the motor, means whereb:
said magnet is caused to be energized uni-
formly during running, and a latch con-
trolled by saiu magnet for preventing the
movement of the switch to running position
until"the motor reaches a predetermined
speed and then holding the switch in run-
ning position. _

17. A starting dewice for electric moiors
comprising a switch having a starting posi-

‘tion between. the off and the rurning posi-

tion and biased to the off position, and
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means for preventing the movement of the
switch to running position until the motor
reaches a predetermined speed, and then
liolding the switch in running position.

18."A ‘starting device for electric motors
comprising a switch having a starting posi-
tion between the off and the running posi-
tion and biased to the off position, a magnet
winding connected to be decreasingly ener-
gized during starting, means whereby said
magnet s caused to be cnergized uniformly
during running, and means controlled by
said magnet for preventing the movement
of the switch to running position until the
motor reaches a predetermined speed and
tor holding the switch in running position.

1,055,007

19. The combination with an electric mo-
tor, of a starting device therefor comprising
a switch biased to the off position, a magnet
winding having different connections in the
motor circuit during starting and running,
and means controlled thereby for preventing
the movement of the switch to running posi-
tion until the motor reaches a predetermined
speed, and then holding the switch in run-
ning position.

In witness whereof, T have hereunto set
my hand this 23rd day of September, 1907,

LAURENCE A, HAWKIN =,

Witnesses:

Bexgasmin B, Huowe,
Hevex Oxrrorp,

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




