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To all whom it May CONcern: | ..
DBe 1t known that we, Harry H. Lar and

vented certain new and useful Tmprovements
in Starting Devices for Electric Motors, of
whiaeh- the following:is a specification.
This mvention relates to means for con-
troiling electric motor cirenits and has for
1ts objéct the provision of a device whereby
an clectric motor may be started and brought

to runnmmng speed in a safe and efficient

manner. . - |
~ Our Invention relates more specifically to
the starting of altérnating current motors of
the induction type.

tial that .the secondary circuit be closed
through the necessary resistances before the
closing of the primary circuit. In earrying
out our imvention, therefore, we provide in
connection with a hand operated deviee for

cutting the resistance out of the secondary
-circuit, means whereby the primary circuit

cannot be closed until all of the resistance
1s In serles with the secondary of the motor.
We also provide means whereby the meniber
which controls the secondary resistance can-

o, I which
we have.shown our invention embodied in
concrete form, Figure 1 is a diagrammatic
view of our invention, showing the cireunit
connections; Ifig. 2 is a detail of the operat-
ing handle, showing the switch.

Retferring to the drawings, P represents
the primary and S the sccondary cireuit of
an induction motor of the “slip ring” type.

In the accompanying drawing

- The primary 1sarranged to be connected with
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the three phase mains 1, 2 and 3, by means

of two electromagnetic switches 4 and 5,

phase 1 being directly connected with the
windings of the motor. The secondary of
the motor is provided with starting resist-
ances 6, 7 and 8, one in series with each
phase of the motor.
provided with contact studs arranged in a
circle. The controlling member 9 which
consists of three arms, one for each section

- of resistance, 1s pivoted at 9" and provided

5o

with a handle 10 on one arm, so that the

member will move the three arms to vary the
three -resistances of the secondary circuit

\ Ii. Burrox, citizens of the United
States, residing at Schenectady, county of
- Schenectady, State of New York, have in-

_ In starting induction
motors ot the “slip ring” type, 1t 15 essen-

These resistances are-| coils to such an extent that they

| simultaneously.  In'the off position, the con-
1s arranged to be engaged .

tact segment 10’
by the arm of the member on which the
handle 1s mounted. A contact stud 12 is
arranged adjacent the segment 11 and is con-
neeted therewith by means of the resistance

12’. The handle 10 is provided with a switeh

consisting of a plunger 13, normally pressed
upward by means of the spring 14 but adapt-
el to be engaged by the hand of the operator
and pressed into engagement with the seg-
ment 11, to close the cirvcuit of the contactors
4 and 5. The end of the segment 11 is offset

upward, as shown at 15, so that when the

arm reaches the end of its travels, the plun-
ger wrll remain 1n engagement with the seg-
ment. Two-overload relays, 16 and 17, pro-

vided with bridging contacts 18 and 19, are -

arranged i series with two primary wind-
mgs and adapted to open. the circuit of the
contactors 4 and 5 upon overload.

The arrangement of circuits abd mode of
operation are as follows: When the switch
20 1s closed, the handle 10 is grasped by the
operator and moved into engagement with
stud 12, the plunger 13 being pressed down-
ward so as to engage the stud. A circuit is

‘then completed as follows: from phase 1,

across bridging contactors 18 and 19, through
the coils of contactors 4 and 5 in parallel,
stud 12, arm 9 and conductor 21 back to
phase 2.

The contactors 4 and 5 are thus
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energized and the primary circuit closed.

By moving the member 9 in a clockwise di-

rection with the plunger 13 forced down-
ward, the resistances 6, 7 and 8 are cut out

of the secondary circuit in a well-known

manner. When the running position is
reached, that 1s, when the resistance is all
cut out of the secondary circuit, the circuit
of the contactors 4 and 5 will be kept closed

' by the engagement of the plunger 13 with

the ofiset 15 of the segment 11. As soon as
the plunger 13 moves off the stud 12 in

starting, the resistance 12’ is connected in

series with the coils of the contactors 4 and
9, thus reducing the current through these
will not
operate but will be sufficiently energized to
remalin closed. Upon failure of voltage the
contactors 4 and 5 will open the primary

~eircuit. In order to again close the con-

tactors, however, the member 9 must be
hrought back to starting position in order
to eliminate the resistance 12 and increase
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‘gest themselves to those skilled in
- without departing from the

21

the current from a holding to an actuating |
current. U _
the contactors will be deénergized

Upon the occurrence of overload,
by the
operation. of the relays 16 and 17. -
While we have shown our invention em-
bodied in concrete mechanism and as oper-
ating in a definite ‘manner in accordance
statutes, 1t is to be under-
we. do not limit our invention
since various modifications will sug-
the art,
spirit of our in-
vention, the scope of which is set forth in
the annexed claims. o o
What we claim as new and desire to se-
by Letters Patent of the United States,
18,— - o | o '
- 1. The combination with an alternating

stood that
thereto,

current motor, of means for starting the

Same comprising -a primary ecircuit closing

~device, a resistance for the secondary cir-
cuit, a controlling member arranged to vary
said resistance, a normally open switch in
tor completing |

connection with said member
the circuit of the primary circuit closing
device, said switch being arranged to be
closed by the operator and held closed dut-
ing the starting of the motor, and means for
securing said switch in closed position when
the motor is brought to ruining position.

2. The combination with an alternating
current motor, of means for starting the
same, comprising an electromagnetic switch

for closing the primary circuit, a resistance
for the secondary cireuit. a-controlling mem-

ber arranged to vary the same, a normally

‘open ‘switch in connection therewith ap-

ranged to be closed by the operator in the
starting position to energize the electro-
magnetic switch, a resistance for reducing
the energizing current of the

member 1$ moved from starting position and
means for securing said switch in closed

45 position when the member reaches running

position. -

- 3. The combination with é, polyphase in- |

duction motor, of means for starting "the
Same comprising a resistance having a sec-

' electromag- |
‘netic switch to a holding current when tlhe

-

963,160

tion - for each motor phase, a controlling
member arranged to simultaneously vary
the sectional resistances, a normally open
switch in connection with said -member ar-
ranged to be closed by the operator to close

the primary circuit during the starting of

~the motor, and means for securing said

switch in closed position when the member

18 1n running position. .

4. The combination with a polyphase in-
duction motor, of--m'eans_ for starting the
same comprising a plurality of electromag-

‘netle switches for closing the primary cir-
~cuit, a resistance for each motor phase of
a controlling” mem-

the secondary circuit, ©me:
ber arranged to simultaneously vary said re-

sistance, a normally open switch 1IN connec-.

tion with said member controlling said elec-

tromagnetic switches, and a resistance ar-

ranged to reduce the energizing current of

-said electromagnetic switches to a-holding
18 moved from

current when the member
starting position.
5. The combination with a polyphase in-

~duction motor, of means for starting the

same comprising a plurality of electromag-
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netic switches for closing the primary cir-

cuit, a resistance for each motor phase of

sistance, a normally open switeh 'in connec-

‘the secondary cireunit, a controlling member
arranged to- simultaneously vary said rve-

80

tion with said member arranged to be closed

by the operator to energize said electromag-

-netic switches in the starting position, a re-
sistance arranged to be connected in circnit

with sald electromagnetic switches to reduce
the energizing current to a holding current

when the member is moved from the start-
Ing position, and means for securing said
switch 1n the closed position when the mem-

ber reaches running position.

- In witness whereof, we have hereunto set
- our hands this 26th day of October,'1908.

HARRY H. LEE.
- ARNOLD E. BUTTON. |
Witnesses: - -
Hrren Orrorp,
Bexgaminy B. HuLL.
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