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To all whom it may concern.: -
~Be it known that I, Warter O. LuMm, a
citizen of the United States, residing at |

poses of illustration, in a concrete form, 1 is
the controlling element of the master con-
troller pivoted at 2 and operated so that its

Schenectady, county of Schenectady, State | free end engages the contacts 3 to vary the |

5 of New. York, have invented certain new and | resistance of the circuit of armature A. This 60
useful Improvements in Motor-Starting De- | controlling element is operated by means of
vices, of which the following is a specifica- | a solenoid 4 acting upon a core 5, to which
tion. - o - | the arm is pivoted at 6. A dash-pot 7, the

This mvention relates to devices for con- | barrel of which is pivoted to the core, and .

10 trolling electric circuits and has for its ob- | the plunger 8 pivoted to a fixed support 1S 65
ject the provision of a device of this charac- | arranged so as to retard the core and hence
ter whereby an electric motor may be auto- | the arm 1 in its upward movement, but will
mnatically controlled in a very reliable, safe | aliow the parts to drop freely.
and eflicient manner by the simple closing | I have shown my invention adapted for a

15 of a control switch. o | relatively large type of motor in which it is 70
In carrying out my invention, I provide | preferable to have the resistance switches op-

m connection with the starting resistance, | erated electromagnetically, the circuit of
which 1s included in the circuit of the motor, | these switches being controlled by the con-
a controlling element which has a bias to- | trolling arm 1. These switches A, B, C, and

20 ward the initial or starting position. Upon | D are all identical in construction, and each 75

~ theclosing of the control circuit, the control- | consists of a solenoid 9 operating a core 10,
ling element is moved by means of a solen- | to the upper end of which is secured a bridg-
oid against the bias to cut out the resistance. | ing contact 11, adapted to bridge contacts
When the element reaches running position, | 12, and at their lower end a similar bridging

‘25 or'the point at which the resistance 1s all cut | contact 13, bridging the contacts 14. An- 80
out of circuit, the solenoid is deénergized, and ! other electromagnetic switch ¥ has a solen-
the controlling arm returns in response to | oid provided with an actuating coil 15 and a
its .bias to the starting position. The con- | holding cocil 16, while the core 17 has two
trolling arm has 1n the meantime, been short- | contactors, 18 and 19, codperating respec-

30 circulted so that it does not affect the resist- | tively with contacts 20 and 21. Another 85

- ance. With the larger type of motors, 1 i electromagnetic switch F, also provided with
preferably use electromagnetic switches for | a lifting coil 22 and holding coil 23, has its

~cutting out the resistance, and control the | core 24 provided with a bridging contactor
- switches by means of the controlling element. | 25 adapted to engage contacts 26. .The cir-

35 In order to mnsure that the controiling | cuit of the hfting coll 22 1s controlled 90
arm will always be in the starting position | through contacts 27, which are arranged to
when the armature circuit is closed, I ar- | be hridged by contactor 28 mounted upon,
range an electromagnetic switch for closing | but insulated from, the controlling arm 1.

- the armature circuit, which switch also con- | A manually-operated switch 29 controls the

40 trols the circuit of the operating solenoid. | device.: S 95
This switch cannot be ehergized until the | The arrangement of circuits and the mode
controlling arm is in the off position. The | of operation are as follows:—With the parts

electromagnetic switches are so arranged | in the position shown in the figure, which 1s
and connected that when they are energized | the position of rest, when the switch 29 1s

45 and operated to cut out theresistance, they | cicsed, the holding coil 23, which 1s connected 100
short-circuit the controlling arm and remain | across the line, and the hfting coil 22, which
closed, independent of said arm. In this | is energized through the contactor 28 will be

~ way the circuit is not broken at the control- | energizéd. This will cause the contacts 26
ling element. - When the controlling element | to be bridged by contactor 25 to close the ar-

50 has been moved so as to energize all of the | mature circuat from the 4+ main across con- 105
switches and cut out the resistance, the con- | tacts 26 through conductor 30, armature A,
nections are such that the last switch will | conductor 31, resistances R*, R® R? R' and
deénergize all of the former ones. = | R, back to the — main At the same time,

. In the accompanying drawing, in which I | solenoid 4 will be energized from the + main

55 have shown my invention embodied, for pur-| througn conductor 31’ across contactor 19, 110
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conductor 32, solenoid 4 and conductor 33°1 * It will be understood ,' of coui'Se, thay va-

back to the — main. This draws up core 5
and the armis moved onto the first of contacts
3. When this contact is made, a circuit is
completed from conductor 31/, conductor 32

through the coil 9, conductor 34, contact 3,

arm 1 and conductor 35, back to the — main.

‘This causes-contactor- 13’ to bridge contacts

14 and cut out section R of the resistance,
the armature circuit now being through sec-

tions R4, R3, R?, and RY, thence through con-

ductor 36, contactor 13, conductor 37 back

" to the — main. At the same time, the con-

15

tacts 12 are bridged by the contactor 11 so
that the conductor 34, arm 1 and conductor

35 are short-circuited from the point 38

across to peint 39. ‘Now, when the arm

moves off of the first contact 3-and on to the.

- second one, there will be no sparking since

2(

30

the arm is short-circuited. The solenoid 9
will also remainienergized after the arm has
passed to the next contact because,ol this
short-circuit. A similar action occurs when

the arm passes on to the second, third and
fourth contacts, 7. e., the solenoid switches

B, C and D will be successively energized to
cut out sections R/, R? and R?® resistance, the
controlling arm each time being short-cir-
cuited as above described. = When the con-

trolling arm reaches the last of contacts 3,

the lifting coil 15 of electromagnetic switch
E will be energized, the holding coil 16 hav-

“ing been connected across the line when

30

'40

49

switch F was closed. This will cause the

last section R* of the starting resistance to be
short-circuited by the contactor 18, and at
the same time bridging contact 19 will be ;

lifted so as to epen the control circuit at con-

tacts 21. This will deénergize the coils of

switches A, .B, C and D -and.allow them to

drop and will also deénergize the lifting coil

15 of switch E. This latter switch, however,

will be held closed by the holding coil 16.
The circuit of solenoid 4 1§ likewise opened,

and the controlling arm drops In response to
its bias back to its starting position, and the
contacts 27 are bridged. The lifting coil 15
will not be energized because its circuit 1s

opened at the contacts 21. Upon failure of

55

60

voltage, holding coils 23 and 16 permit the
armature circtiit to be opened at switches K
and F, and the motor may be stopped at any
time by opening a line switch. In-case the

~arm 1 should stick, or in any way be pre-

vented from returning to its initial position,
the motor cannot be started until the con-

‘trolling arm is brought back so that the con-
tacts 27 are bridged.

In this way the con-
trolling arm is moved positively over the
contacts, and if the arm should stick, no
harm would be done, since the parts are
dead. I consider this, and the short-circuit-

‘ing of the controlling arm by each switch so

as to prevent burning of the contacts, impor-

65 tant features of my invention.

. . . ; . Y
rious modifications of my invention willi\-ug- -

gest themselves to those skilled in the: ari
without departing from the spirit of myi.n-

‘vention, the scope of which 1s set forth in thie

annexed claims.

What I claim as new and desire tg) secure

| by Letters Patent of the United States, is,—

-1, An automatic. motor starter, con-

prising a series of contacts, a circuit-con-

trolling  element therefor having a bias

“{o starting position, an electrically con-
trolled device for moving said element to

running position, and means for deénergizing

said-device and releasing said element when
‘the latter reaches running position.

2. An automatic motor starter, compris-

ing a series of contacts, a circuit-controling
element therefor having a bias to starting

position, an electrically controlled device
for moving said element to running position,

~
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means for retarding said element durng

said movement, and means for deénergizing
said device and releasing said element when
the latter reaches running position.

3. An automatic motor starter, compris-
ing a series of contacts, a circuit-controlling
element therefor having a bias to starting
position, an electromagnetic switch ar-
ranged to close. the armature circumit only
when the element is in said position, an

electrically - controlled. device for moving
sald element to running position, and means
| for deénergizing sald device and releasing

said element when the latter reaches run-
ning position. - |
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- 4. An automatic motor starter, com-

prising a series of contacts, a circuit-con-
trolling element therefor having a bias to
starting position, an electromagnetic switch

105

arranged ‘to close the armature circuit and

the circuit of said device only when the
element is in said position, an electrically
controlled device -for moving said element
to running position, and means for de-
energizing said device and releasing said
element when the latter reaches running
position. o .

5. An automatic motor starter, com-
prising a series of contédcts, a circuit-con-
trolling element therefor having a bias to
starting position, an electromagnetic switch

| arranged to close the armature circuit only

when the element is 'in said position, an
electrically controlled device -for moving
said element to running position, means for

retarding said element during said move-

ment, -and means for denergizing said
device and releasing said element when the
latter reaches running position. -

6. An automatic motor starter, com-
prising a series of contacts, a circuit-con-
trolling element therefor having a bias to
starting position, an electrically controlled

device for moving said element to runping
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position, an electromagnetic switch arranged |

to close the armature circuit and energize
said electrically controlled device only when
the element is In starting position, and means

for deénergizing said electrically controlled

device and releasing said element when the
latter reaches running position. -

7. An automatic motor starter, com-
prising a plurality of electromagnetic resist-
ance-varying switches, a circuit-controlling
element therefor having a bias to starting

osition, an - electrically controlled device
or moving said element to successively en-
ergize said switches, and means for deén-
ergizing said device and releasing said ele-

ment when the latter reaches running posi-

tion. :

8. An automatic motor starter, com-.

prising a ‘plurality of electromagnetic resist-
ance-varying switches, a circuit-controlling
element therefor having a bias to starting
position, an electromagnetic switch ar-
ranged to close the motor circuit only when
the controlling element is in starting posi-

tion, an electrically controlled. device for |

moving said element to successively ener-
gize sald switches, and means for deéner-

oizing said device and releasing said element |

when the latter reaches running position.

9, An automatic motor starter, compris-
ng a plurality of electromagnetic resistance-
varying switches, a circuit-controlling ele-
mept.tierefc)r having a bias to starting posi-
tion, an-electrically controlled device for

‘moving said element to successively energize

said switches, an electromagnetic switch ar-
ranged to close the motor circuit and ener-

gize said device only when the controlling

element is in the starting position, and means
for deénergizing said device and releasing
said element when the latter reaches running
position. _ |

10. An sutomatic motor starter, compris-

ing a plurality of-electromagnetic resistance-

varying switches, a master controlling ele-

ment biased to an initial position, an elec-

trically controlled device for moving said ele-
ment to successively energize said switches,
and connections whereby each of said

switches is operated to short-circuit the con-
o element and is kept energized inde-

trollin

an,

pendently of said element. .

~ 11. An automatic motor starter compris-
ing a plurality of electromagnetic resistance-

varying switches, a master controlling ele-
ment biased to an initial position, an electric-
ally controlled device for moving said ele-
moent to successively energize said switches,
connections whereby each of said switches
is operated to short-circuit the controlling

element and is kevt energized independently |

of said element, and means. for deénergizing

said device when said elemient has been |

moved to energize said switches.

'12. An automatic motor starter, compris-

ing a plurality of electromagnetic resistance-
varying switches, a master controlling ele-

ment biased to an initial position, -an elec-
trically controlled device for moving said ele-
ment to successively energize said switches,
an electromagnetic switch arranged to close
the motor circuit and energize said device

only when the controlling:arm is in the initial

position, connections whereby each of said
‘switches is operated to short circuit the con-
trolling element and is kept energized inde-
pendently of said element, and means for de-
energizing said device when said element has
been moved to energize sald switches. .
13. An automatic motor starter, compris-
ing a plurality of electromagnetic resistance-
varying switches, a master controiling ele-
ment biased to an initial position, an elec-
trically controlled device to move said ele-
ment to successively energize said switches,
connections whereby each of said switches 1s

“operated to short-circuit the controlling ele-

ment and is kept energized independently of
said element, and means whereby the closing
of the last of said switches deénergizes the
others. - . '

14. An automatic motor starter, compris-
ing a plurality of electromagnetic resistance-
varying switches, a master controlling ele-
‘ment biased to an initial position, an elec-
trically'controlled device for moving said ele-
ment to successively energize said switches,
connections whereby each of said switches 1s
operated to short-circuit the controlling ele-
ment and is kept energized independently of
said “element, means for deénergizing said
device when said element has been moved to
energize said switches, and means whereby
the closing of the last of said switches de-
energizes the others. - '

15. An automatic motor starter, compris-
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ing a plurality of electromagnetic resistance-

varying switches, a master controlling ele-

‘ment biased to an initial position, an elec-

trically controlled device for moving said ele-
ment to successively energize said switches,
an electromagnetic switch. arranged to close
the motor circuit and energize said device
only when the controlling element is in the

1initial position, connections whereby each of

said switches is operated.to short-circutt the
controlling element and is kept energized in-
dependently of said element, means for de-
energizing said device when said element has
been moved to energize said switches, and

means whereby the closing of the last of said

switches deénergizes the others.

In witness whereof, I have ‘Thereunto set-

my hand this 16th day of July, 1907.
- WALTER O. LUM.
Witnesses: |
Beniamin B. HuLL.
HerLEN ORFORD.
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