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UNITED STATES PATENT OFFICE.

CHABZES D. KNIGHT, OF SCHENECTADY, NEW YORK, ASSIGNOR: TO GENERAL
ELECTRIC COMPANY, A CORPORATION OF NEW YORK. i

~ STARTING-SWITCH FOR ELECTRIC MOTIORS.

1,031,650.

To all whom it may concern.:
Be it known that I, Crarves D. KnieHT,

a citizen of the United States, residing at

Schenectady, county of Schenectady, State
of New York, have invented certain new and
useful Improvements in Starting-Switches
for Hlectric Motors, of which the following
is a specification. . ‘

‘My invention relates to starting switches
for electric motors, and is particularly
adapted for use with alternating-current
motors of the type which are controlled by
connecting them to a source of low voltage

. for starting and then increasing the im-
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pressed voltage for running. But my inven-
tion is not limited to this particular type
of motor. : '

The object of my invention is to provide
a simple, efficient and reliable automatic
starter for electric motors, by means of
which motors may be controlled from a
distance either manually or by automatic
switching devices, such as pressure gover-
nors, float switches, ete.

My invention in one aspect consists in-the
combination with an electric motor, of two
switches for establishing respectively start-
ing and running connection, operating mag-
nets for the switches, and means controlled
by the operating magnet of the starting
switch for energizing the operating magnet
of the running switch at a predetermined
interval after the first magnet is energized.
. In another aspect my invention consists
in the combination with an electric motor,
of two switches adapted to establish respec-
tively starting and running connections, a
control system comprising automatic oper-
ating means for said switches adapted to
close the starting switch, and then to close
the running switch and open the starting

. switch after a predetermined interval, and
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means for deénergizing the operating means
when the running switch is closed. |
In still another aspect my invention con-

sists in the combination of an alternating
current motor and an ‘alternating current:

supply circuit of a transformer and a plu-
rality of automatically operated switches

Specification of Letters Patent.

- Patented July2,1912,

Application filed December 1, 1905. Serial No. 285,774.

for first connecting the motor to the supply
circuit through the transformer and then
connecting the motor directly to the supply

| circuit.

My invention further comprises a num-
ber of other features, which will best be

understood by reference to the accompany-

ing drawings, in which—
Figure 1 shows a front elevation, partly
in cross-section, of an automatic motor start-
ing switch in accordance with my inven-
tion; and Fig. 2 is a diagram showing. the
circuit connections. '
Referring first to Fig. 1, 1 and 2 repre-
sent two knife-blade switches adapted to
establish respectively the proper connections
for starting and for running. The switch
1 is operated by the magnet 3 through a
rod 4 which is connected to the switch, and
which, when the switch is opened, lold
the switch in the position shown by means
of a button 5 at the upper end of the rod
engaging the top of the magnet. 6 repre-
sents the core of the magnet which, when
drawn up, engages and lifts the collar 7 on
the rod 4, thereby closing the switch 1.
When the rod 4 is thus raised the button
5 on the upper end of the rod engages the
switch contact 10 in circuit with the magnet
3. The upper end of the core 6 is formed
as a piston moving within the bore of the
magnet 3, and by means of the passages 9
and the ball valves 8, a dash-pot construe-
tion is provided which permits the free up-
ward movement of the core while retarding
its downward movement. The core 6 car-
ries a contact 11, which in certain positions
of the rod and core, as will hereinafter be
explained, engages the contacts 12 carried
by the rod 4. The running switch 2 is
operated by a magnet 13, and is provided
with' a lug 14 adapted to engage switch 1
when switch 2 is closed and to force switch
1 open. The two switches are thus mechani-
cally interlocked. The core of magnet 13
is connected to the switch 2 by a lost-mo-
tion connection, as shown. This lost-mo-
tion connection enables the core of magnet
18 to impart a hammer-blow to the switch
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2 in closing, so as to close switch 2 and open
switch 1 with a quick action. The core of
magnet 13 carries a spindle 23 at the top

“of which is a button 15 whieh, like the but-

ton 5, is adapted to engage the contact 10.
16 is a spring-actuated latch controlled by.
a no-voltage release magnet 17. When the

~magnet 17 is energized and the magnet 13

i0

draws up its core the latch 16 is forced by |
its spring into engagement witha notch on

_ the spindle 23 carried by the core of magnet
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13, so as to hold the core in.its raised

“position.

Now, referring to Fig. 2, the circuit con-
nections and mode of operation will be ex-
plaimed.. M represents an electric motor.
which in this figure is indicated as a three-
‘phase induction motor and which is con-
nected by switches 1 and 2 either to inter-
mediate points on the winding of the com-
pensator or other voltage controlling device
19, or directly to the line-wires 22. 20 and
21 represent two switch contacts in the con-
trol circuit, one of which is normally open
and the_other normally closed. -Although
these contacts are indicated as simple man-
ually operated switches, it will be under-
stood that my automatic starter may be

_used with any well known type of automatic

switch, such as fluid-pressure governor,

. float-switch, time-switch, etc.
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- The operation of the starter is as follows:
If the switch 20 is closed momentarily, a cir-
cuit is completed from a line-wire 22
through switch 20, through switch-contact
10, and magnet ‘3, to a second line-wire.
Magnet 3 consequently draws up its core 6
and when this core strikes the collar 7 on|
the rod 4 it closes switch 1 with a quick
movement. At the same time the button 5
on the top of rod 4 engages the switch con-

“tact 10, raising it and breaking the circuit

of magnet 3. - The core 6 consequently be-
gins to fall. Switch 1 remains closed, how-
ever, since the connection between this
switch and the core is such as to permit the
return movement of the core without mov-
ing. the switch, and since the switch is of
the ordinary knife-blade type, the friction
of the contacts is sufficient to hold it closed.
Core 6 moves downward slowly, since its
return movement is retarded by the dash-
pot construction that. has been heretofore
explained. By the closing of switch 1 mo-
tor M has been connected fo intermediate
points on the winding of the compénsator-
19, and has consequently started. By the
time the motor is up to speed the core 6 has
again reached its lowest .position, and in
this position the contact 11 carried by the-
core now engages the contacts 12 carried by
the rod 4, since these. contacts have been

_ raised by the closing of switch 1. A cir-
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cuit is thereby closed from a line-wire 22
through contacts 12 and 11, magnet 13 to a
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second line-wire. Magnet 18 consequently
draws up switch 2 with a quick movement,
owing to the lost-motion construction here-
tofore explained, at the same time opening
switch 1 by the engagement of the projec-.
tion 14 therewith. Rod 4 is consequently
drawn down again to the position shown in
Fig. 2, and this movement has two results.
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In the first place, button 5 at the upper-end -

of the rod is drawn away from contact 10,
but this produces no effect, since button 15
has been raised into engagement with con-

75

tact 10 so as to hold it open. Also the con-

tacts 12 are drawn away from contact 11,
thereby breaking the circuit of magnet 13.
The core of magnet 13 does not fall, how-
ever, since it is engaged by the latch 16; the
no-voltage release magnets 17 being: oHer-
gized so as to draw up its core.. By 'the
closing. of switch 2 and the opening of.
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switch 1 motor M is connected directly tothe .

line and thus Teceives the full-line voltage
for running. - It will be seen that when run-
ning connections are thus established, both

_operating magnets are cut out of circuit.

Thé no-voltage release magnet 17 alone is
energized, and thus this may be made com-
paratively small, very little energy is wasted
while the motor is running. The moctor
continues to run until the voltage release-
magnet 17 is deSnergized either by a fail-
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ure of the line-voltage or upon opening the .
switch 21 in circuit with the no-voltage re-

-lease magret. By means of this switch the

motor may be stopped whenever it is de-
sired to do so. When the no-voltage re-
lease-magnet 17 is deénergized its core falls,

the notch in the spindle 23, allowing the
core of magnet 18 to fall. Owing to the
lost-motion between this core and switch 2
the core strikes the switch a hammer-blow,
driving it open with a quick movement,
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-forcing the latch 16 out of engagement with .
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thereby breaking the motor circuit and -

‘bringing the motor to rest. At the same
time contact 10 is allowed to fall, so that all
parts are restored to starting position.
What I claim as new and desire to secure
by Letters Patent of the United States, is,—
- "1, In combination with an electric motor,
a switch adapted to)establish starting con-
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nections, an operating magnet therefor and -

means for deénergizing the same when the
starting switch is closed, a switch for estab-
lishing running connections, an operating
magnet therefor, and means controlled by
the first magnet for energizing the second

‘magnet at a predetermined interval after

the first magnet is deénergized. : :
2. In combination with an electric motor,
a switch adapted to-establish starting con-
nections, an operating magnet thereior, a
switch for establishing running connections,
an operating magnet therefor, means con-
trolled by the first magnet and independent

12¢

12t

et

36



ot

1,081,650

of the current for energizing the second

magnet at a predetermined interval after
- the first magnet is energized, and means for

opening the starting switch when said sec-
ond magnet is energized.
8. In combination with an electric motor,

& switch adapted to establish starting con-
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nections, an operating magnet therefor, a
switch for establishing running connections,
an operating magnet-therefor, means con-
trolled- by the first magnet for \energizing
the second magnet at a predetermined inter-
val after the first magnet is energized, and
a mechanical interlock between said switches.
" 4. In combination with an electric motor,
a switch adapted to establish starting con-
nections, an operating magnet therefor,
means for deénergizing the same when the
starting switch is closed, a switch for estab-
lishing running connections, an operating
magnet therefor, a control circuit including
the first magnet, and means for automati-
cally energizing the second magnet a pre-
determined time after the control circuit is
closed. :

5. In combination with an electric motor,
o switch adapted to establish starting con-
nections, an operating. magnet therefor, a
ewitch for establishing running connections,
an operating magnet therefor, a control cir-
cuit including the first magnet, means inde-
pendent of the current for automatically
energizing the second magnet a predeter-
mined time after the control circuit is closed,
and means for opening the starting switch
when said second magnet is energized.

6. In combination with an electric motor,
a switch adapted to establish starting con-
nections, an operating magnet therefor, a
switch for establishing running connections,
an operating magnet therefor, a mechanical
interiock between said switches, a control
cireuit including the first magnet, and means
for automatically energizing the second
magnet a predetermined time after the con-
troi circuit is closed. '
© 7. In combination with an electric motor,
a switch adapted to establish starting con-
nections, an operating magnet therefor, a
switch for establishing running connections,
an operating magnet therefor, a control cir-
cuit including the first magnet, means inde-
pendent of the current for automatically en-
ergizing the second magnet a predetermined
time after the control eircuit is closed, means
for automatically dednergizing the second
magnet when the running switch is closed,
and a no-voltage release magnet controlling
said running switch. ' :

8. In combination with an electric motor,
a switch adapted to establish starting con-
nections, an operating magnet therefer, a
switch ‘for establishing running connections,
an operating magnet therefor, means inde-
pendent of the current and controlled by the
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first magnet for energizing the second mag-
net at a predetermined interval after the first
magnet is energized, means for automatl-
cally deénergizing the second magnet when

‘the Tunning switch is closed, and a no-volt-

age release magnet controlling said running
switch. ¥ .

9. In combination with an electric motor,
two switches adapted to establish respec-
tively starting and running connections, a
control system comprising automatic operat-
ing means for said switches adapted to close
the starting switch and then to close the run-
ning switch and open the starting switch
after a predetermined interval, means for
deénergizing said operating means when the
running switch is closed, and a no-voltage
release magnet controlling said running
switch. -

10. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running conriections,
a mechanical interfock between said switches,
a control system comprising automatic op-
erating means for said switches adapted to
close first the starting and then the running
switch after a predetermined interval,
means for deénergizing said operating
means when the running switch is closed,
and a no-voltage release magnet controlling
said running switch. :

11. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running connections,
a mechanical interlock between said switches,
and a control system comprising automatic
operating means for said switches adapted
to close first the starting switch and then
the running switch after a predetermined
interval.

12. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running connections,
an operating magnet for the starting switch,
means for deénergizing said magnet when
said starting switch is closed, means for
retarding the return movement of the core
of said magnet, and means controlled by the
movement of said core for closing the run-
ning switch and opening the starting switch.

13. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running connections,
a magnet having its core operatively con-
nected to the starting switch, the connec-
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tions between said core and said switch be-
ing adapted to permit the return movement

of said core without moving said switch,
means for breaking the circuit of said mag-
net when the starting switch is closed, means
for retarding the return movement of the
core, and means controlled by the movement
of the core for closing the running switch.

14. In combination with an electric ‘mo-
tor, two switches adapted to establish re-
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spectively starting and running conneétioﬁs,'
a magnet having its core operatively con-

nected to the starting switch, the connec-

tions between said core and said switch be--
ing adapted to permit the return movement
of said core without moving said switch,
means for breaking the cireuit of said mag-
net when the starting switch is closed, means
for retarding the return movement of the
core, and means controlled by the movement
of the core for closing the running switch
and opening the starting switch.

15. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running connections,
a magnet having its core operatively con-
nected to the startirig switch, the connec--
tions between said core and said switch be-

"ing adapted to permit the return movement

of said core without moving said switch,
means for breaking the circuit of said mag-
net when the starting switch is closed, means

- for retarding the return movement of the

25

‘30

35

40

45

~ b0

55

core, means controlled by the movement of
the core for closing the running switch, and
a mechanical interlock between the starting
and running switches. ‘

16. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and .running connections,
a magnet having its core operatively con-
nected to the staiting switch, the connec-
tions between said core and said switch be-
ing adapted to permit the return movement
of said ‘core without moving said switch,
means for deénergizing said magnet when
the starting switch is closed, means for re-
tarding the return movement of the core, a
magnet controlled by the .movement of the
core for closing the running switch, means
for deénergizing said magnet when the run-
ning switch is closed, and a no-voltage re-
lease magnet controlling said ' running
switch. S _ 4

17. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running connections,
a magnet having its core operatively con-
nected to the starting switch, the connec-
tions between said core and said switch be-
ing adapted to permit the return movement
of said core without moving said switch,
‘means. for deénergizing said magnet when
the starting switch is closed; means for re-
tarding the return movement of the core,

. a magnet controlled by the movement of

energizing said magnet when the running .

60

66

the core for closing the running switch and
opening the starting switch, means for de-

switch is closed,- and a no-voltage release
magnet controlling the running switch.,
18. In combination, a knife-blade switch,

‘an operating magnet therefor, connections

between said switch and the core eof said.
magnet adapted to close said -switch. when.

‘tablish respectively starting an

1,081,650

said magnet is energized and to permit the
return movement of said core without mov-
ing said switch, means for degnergizing said

magnet when said switch is closed, means

for retarding the return movement of said

70

core, and means controlled by the move- -

ment of said core for opening said switch.
' 19. In combination, a knife-blade switch,
an operating magnet therefor, a lost-mo-

tion connection between the magnet core and.

said ‘switch, means for deénergizing said
magnet when said switch is closed, means
for retarding the return movement of said
core, and means controlled by the movement
of said core for opening said switch, '
20. In combination with an electric motor,

a knife-blade switch in the motor circuit, an
operating magnet therefor, a lost-motion -

connection between the magnet core and said

switch, means for deénergizing said magnet

when said switch is closed, and a no-voltage
release magnet adapted to restrain said
core.

21. In = combination, two  knife-blade

switches, independent operating magnets for

said switches, lost-motion connections be-
tween each switch and the core of its op-
erating magnet, and an interlock between
said switches.

22. In combination, two knife-blade
switches, independent operating magnets for
said switches, -lost-motion connections be-
tween each switch and the core of its operat-
ing magnet, an interlock -between said
switches, and .means for deénergizing each
nllagx(liet when the switch operated thereby is
closed. . o :

23. In | combinatiem, two  knife-blade

switches, independent operating magnets
for said switches, lost-motion connections be-
tween each switch and the core of its op-
erating magnet, an interlock between said
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switches, means for deénergizing each mag- - o
net when the switch operated thereby is

closed, and a no-voltage release magnet con-
trolling the core of one of said operating
magnets.. : : ' :
24. In combination with an electric mo-
tor, two knife-blade switches adapted to es-
tablish respectively starting and running
connections, independent operating mag-
nets for said switches, an interlock between

 said switches, a control system adapted to

energize the magnet for the starting switch
and then the magnet for the running switch
after a predetermined interval, and means
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for denergizing the magnet of the starting -

switch when sald switch is closed.

25. In- combination with an electric mo-
tor, two knife-blade- switches adapted to es-
© running
connections, independent operating magnets
for said switches, an interlock between said
switches, a control system adapted to ener-
gize the magnet for the starting switch and
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-then the magnet for the running. switch af:

ter a predetermined interval, means for de-
energizing each magnet when the switch op-
erated thereby is closed, and a no-voltage re-
lease magnet controlling the running switch.

96. Tn combination, a knife-blade switch, ;

an operating magnet therefor, a lost-motion
connection between the magnet core and said

-switch, means for defnergizing said mag-

net when said switch is closed, a latch adapt-
ed to engage said core, and a magnet con-
trolling said latch. : :

97. In combination, a knife-blade switch,
an operating magnet therefor, a lost-motion
connection between the magnet core and said

switch, means for deénerglzing said magnet

~ when said switch is closed, a latch adapted

20

. connection between the magnet

25

to engage said core, a magnet controllin
said latch, and a switch in circuit with sal
latch-controlling magnet. '

98. In combination with an electric motor,
a knife-blade switch in the motor circuit,
an operating magnet therefor, a lost-motion
core and
said switch, means for deénergizing said

‘magnet when said switch is closed, a no-

voltage release magnet adapted to restrain

_ said core, and a switch in circuit with said

30
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no-voltage release magnet. ,

929. In combination with an electric motor,
a switch adapted to establish starting con-
nections, an operating. magnet therefor, a
switch for establishing running connections,
an operating magnet therefor, means con-
trolled by the first magnet for energizing
the second magnet at a predetermined in-
terval after the first magnet is energized,
means for automatically deénergizing the

_second magnet when the running switch is
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closed, a no-voltage release magnet control--

ling said running switch, and a switch in
circuit with said no-voltage release magnet.

30. In combination with an electric motor,
a switch adapted to establish starting con-
nections, an operating -magnet therefor, a

switch for establishing running connections,.

an operating magnet therefor, a control cir-
cuit comprising the first magnet, means for
automatically energizing the second magnet
a predetermined time after the control cir-

_cuit is closed, means for automatically de-

energizing the second magnet when the run-
ning switch is closed, a no-voltage release

" magnet controlling said running switch, and
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a switch in circuit with said no-voltage re-
lease magnet. o

31. In combination with an electric mo-
tor, two switches adapted to establish re-
spectively starting and running connections,
a control system comprising automatic op-
erating means for said switches adapted to
close the starting switch and then to close

‘the running switch and open the starting

switch after a predetermined interval, means
for desnergizing said operating means when

the running switch is closed, a no-voltage
release magnet controlling said running
switeh, and a switch in cireuit with said no-
voltage release magnet.

392. In combination with an electric. mo-
tor, two switches adapted to establish respec-
tively starting and running connections, a
niechanical interlock between said switches,
a control system comprising automatic op-

_erating means for said switches adapted to

close first the starting switch and then the
running switch after a predetermined inter-
val, means for deénergizing said operating
means when the running switch is closed,
a mo-voltage release magnet controlling said
running switch, and a switch in circuit with
said no-voltage release magnet.

33. In combination with an alternating-
current motor, a voltage controlling device,
two switches adapted to connect said motor
in different relations to said device for start-

ing and for running respectively, operating.

magnets for said switches, and means con-
trolled by the operating magnet of the start-
ing switch for energizing the operating
magnet of the running switch at a predeter-
mined interval after the first. magnet, is
energized. :

34. In combination with an alternating-
current motor, a voltage controlling device,
two switches adapted to connect said motor
in different relations to said device for start-
ing and for running respectively, operating
magnets for said switches, a control circuit
comprising the operating magnet for the
starting switch, and means for automatically
energizing the operating magnet of the run-
ning switch a predetermined time after the

| control circuit is closed.

35. In combination with an alternating-
current motor, a voltage controlling device,
two switches adapted to connect said motor
in different relations to said device for start-
ing and for running, a control system com-
prising automatic operating means for said
switches adapted to close the starting switch
and then to close the running switch and
open the starting switch after a predeter-
mined interval, and means for deénergiz-
ing said operating means when the running
switch is closed.

36. In combination with an alternating-’

current motor, a voltage controlling -device,
two switches adapted to connect said motor
in different relations to said device for
starting and for running, a control system
comprising automatic operating means for
said switches adapted to close the starting
switch and then to close the running switch
and open the starting switch after a prede-
termined interval, means for deénergizing
said operating means when the running
switch is closed, and a no-voltage release
magnet controlling the running switch.

37. The combination of an electric motor,
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a switch adapted to establish starting con-

- nections, operating means therefor, a switch

10

.15

for establishing running connections,. oper-
ating means therefor, and means controlled
by the first operating means for energizing
the second operating means at a predeter-
mined interval after the ‘first operating
means is energized. .

38. The combination of an electric motor,
a switch.adapted to establish starting con-
nections, operating means.therefor, a switch
for establishing running connections, oper-
ating means therefor, means controlled by

the first operating means for energizing the

second operating means at a predetermined

- interval after the first operating means is

20 .

energized, and means for cpening the start-

ing switch when the second operating means

is energized. -
89. The combination of an electric motor,

_ o switch adapted to establish starting con-

nections, operating means therefor, a switch-

for establishing running connections, oper-

- ating means therefor, means controlled by

25

30

35

40

‘45

50

the first operating means for energizing the

second operating means at a predetermined

interval after the first operating means is

-energized, and a mechanical interlock be-’

tween said switches. - _ S
40. The combination of an electric motor,
two switches adapted to establish starting
and running connections respectively, a con-
trol system comprising operating means for

- said switches, and means. controlled by the
operating means for the starting switch for

energizing the operating means for the run-
ning switch at a predetermined interval af-
ter the operating means for -the starting
switch is energized. - o

41. In combination, an induction-motor, a
supply-circuit, a transformer, a plurality of
automatically - operated' switches for first
connecting the motor to the supply-circuit
through the transformer, and then connect-

ing the motor directly to the supply-circuit. |

42. In' combination, an alternating-cur-
rent - electric motor, an' alternating-current-

supply circuit, & transformer, a plurality of

separately-actuated switches for first con-
necting the motor to the supply-circuit
through the transformer and then connect-

 ing the motor directly to the supply-circuit.

55,

43. In combination,” an’ alternating-cur-
rent motor, an. alternating-current-supply
circuit, a transformer, -a plg rality of ‘auto-
matically-operated ' switches for first con-
necting the motor to. the supply-circuit

. through the transformer and then connect-

60

- a master controlling device for said main -
- motor-controller, & source of current-supply,
“:7 an electric motor, atransformer, and connec-

Ing the motor directly ‘to the supply-circuit.
“44. A ‘main meotor controller, comprising
a plurality of separately-actuated contacts,

/1,081,650

tions whereby when the ma_stéf-conti'oller is

-in one position the contacts are actuated to

connect the motor to the source of supply by
means of the transformer and when In an-
other- position the contacts are actnated to
connect the motor directly to the source of

supply. o _
45. A motor, a source of .current-supply,

a Imaster-controller, transformer-windings, |

and means controlled by the master-control-
ler for connecting the motor and source of
supply through the transformer-windings
in one position of the master-controller and
for connecting the motor and the source of

65
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supply directly in another position of the

.Inaster-controller.
46. An electric motor, a source of current- -

supply, transformer-windings, an automati-
cally-operated master-controller, a main mo-
tor-controller controlled by the master-con-
troller and adapted to connect the motor and
the source of supply through the trans-
former-windings in one position of the mas-
ter-controller and to connect them -directly
in another position of the master-controller.

47. In an electric motor, a source of cur-
rent-supply, transformer-windings, an au-
tomatically - operated master - controller, a
main motor controller consisting of a plu-
rality of separately-actuated contacts and
.controlled by the master-controller, these
contacts being adapted to connect the motor
and the source of supply through the trans-
former-windings in one position of the mas-
ter-controller and to connect the motor and
the source of supply directly in another po-
sition of the master-controller. )

48. In combination, an electric motor, a

plurality of separately-actuated contacts for.
first connecting the motor to the supply-cir-
cuit through the autotransformer and then
connecting the motor directly to the supply-
circuit. . - o o

49. In combinatioh with an -alternating
current motor, a voltage controlling device,

two switches adapted to connect said motor
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‘supply-circuit, an autotransformer, and a .
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in different relations to said deviée for start-

ing and for running, and a control system
for said switches comprising means auto-
matically operating to close the startin
switch and t}})len to close the running swite

termined ititerval. .

115-

"and open the starting switch after a prede- -

50. The combination with a-motor, of a ;

compensator, a compensator switch for con-
necting the motor thereto, a running switch

for connecting the motor directly to the line,

and a time relay device adapted after a pre-

120

determined interval of time to cause said

compensator switch to be actuated to discon-

nect the motor from the compensdtor and

cause said running switch to be actuated to
connect the motor directly to the line.

125
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51, The combination with a motor, of a' | and means for preventing said switches
compensator, a compensator switch for con- | from being closed at the same time. 10
necting said motor with the compensator, a In: witness whercof, I have hereunto set
ranning switch for connecting the motor di- | my hand this 20th day of Novewdber, 1905.
rectly to the line, a time relay device for CHARLES D. KNIGHT.
causing said compensator switch to be| Witnesses: ‘
opened after a predetermined period and for Bexoaanx B. Hun,
causing said running switch-to be closed,| =~ = Hzrex Orroro.




