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To all whom, it May concern:

“Be it known that I, CLaxx T. HENDERSON,

2 citizen of the United States, residing at
- Milwaukee, in the county of Milwaukee and

. reference being had to the accompanying.

10

‘Btate of Wisconsin; have invented.new and
- useful Tmprovements in Multi}ﬂe-Series Re- |

R Y
" fu

-Controllers, of which the. dllowing is a
1, clear, ‘concise, and exact description,

drawing, forming & part of this specification.

' My invention relates to improvements, in

electric motor.controllers, and it applies par-

"»'_‘ti_culs,rly.f,o motor. controllers in' which the

. . Starting resistance is controlled by
15

& plurality of indepéndent switches.

means of

“'The objeet. of my invention is to provide

- certain improvements. in means whereby

. these swite
-~ “the

20 wi
;.eurrent,

progressive : 0}}):3ra_.tion of. said switches
will be.arrested jwhile -there is an abnormal

- In accorda;@é" with ‘the ‘}l)referréd \’form' of

- ‘my invention, I provide a series. of electro-
-, magnetically operated switches, which con- |
125

trol the starting resistance. These switches
are’ provided with- auxiliary * switches by
means of which when one of said resistance

> ‘switches is closed, it completes the circuit of a

_succeeding switch. Accordingly the switches
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are closed successively. ' The circuit of the
operating winding ‘of ‘each switch is further

- confrolled by means of an electro-magnet-
,ically operated-relay switch, there being an
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‘motor armature. “Accordingly if one of the |

40

independent relay switch for’each operating

winding. - The operating winding of each re-.

lay switch is connected i circuit in series be-
tween'its preceding resistance switch and the

switches closes, the operating winding of the
succeeding switch is connected in circuit, and

- if the current is abnormal, said relay: switch

will respond and. prevent the next resistance
switch from being closed., The operating

.- winding of each relay switch is'se connected
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in circuit that when its corresponding re-

- stance switchis closed itisshortcircuited, and
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55 " Iprovide & main swite 1 which is -_oper;-

‘thereby rendered inoperative so that it can-

not cause said switch'to open. * ‘ ;
"~ In order to more particularly set forth the

characteristic features -of- ‘my invention, I
-shall describe the - controller

grammatically illustrated in the accompany-
Ing drawings and exemplifies my invention
as it may be embodied in practice. R

+

‘and 7® respectively.

es will respond. successively and |

which - is ‘diag~

ated by an electro-magnetic winding 2, the
circuit. of which is controlled by a hgnd
switch or other suitable means 3. “The main
switch is provided with an auxiliary contact
4. I also provide a plurality of resistance
switches 5, 5* and 5%, which are operated by
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means of electro-magnetic windings 6, 62 and -

6" respectively. The resistance switches 5
and 5% are provided with auxiliary contact 7
I The resistance switches
5, 5% and 5° control resistance sections 8, 82

and 8 respéctively. 'The resistance switches,
.8, 5% and 5" have associated therewith relay
switches 9, 9® and 9%, respectively, which are -
-operated by électro-magnetic windings 10,
10* and 10°, respectively adapted to respond:

t0 a predetermined current.

The motor may be of any suitable type. I
have illustrated a series wound motor having
an armature 11 and a field winding 12. A

svitch 18 may be placed in the line from -

which power is obtained.
I shall now describe the operation of my
controller. : .
If the hand switch 3 be closed the winding

2 will be energized, and accordingly. the

main switch 1 will be closed. The motor

‘eireuit is thus completed from the positive

line through conductor 14, main switch 1,

' conductor 15, relay winding 10, resistance.
8, 8% and 8, conductor 16, armature 11, field

winding 12 and conductor 17 to the negative
line. Accordingly the motor is started with

all the starting resistance in circuit. Wind- -

ings 6, 6* and 6" are connected to the nega-
tive line by means of conductor 18. When
the main switch 1 is closed, winding 6 is con-~
nected to the positive line through auxiliary
contact 4, and relay dwitch 9. Accordingly
it will respond and close resistance switch
5 which will short circuit resistance 8 and

‘winding 10 and connect relay- winding 10¢

in circuis. The resistance switch 5 will not
be closed if the current in the motor eircuit

be abnormal, as the circuit of the winding 6

will be opened by the relay switech'9, while

-the current is abnormal, the relay switch 9

being opened by the relay winding 10 which

is connected in series with the motor and .
adapted to respond to & predetermined cur-
rent. - As soon as the motor current sub-

sides o a normal amount, the relay switch 9
will close and then the resistance winding 6
will be energized and the resistance switch 5
will be cloged., o '
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If the current becomes abnormal after re-
sistance section 8 is removed from circuit b
resistance switch 5, the relay winding 102 W’lﬁ
respond and open relay switch 92, o ening
the circuit of winding 6¢. *Assoon as tﬁe cur-
rent becomes normal the relay switch 9* will
be closed and then.winding 6* will be con-
nected to the positive’ line through relay
switch 9°, auxiliary swifch 7, resistance
switch 5 and main switch 1. When switch
52 is closed relay winding 10" is connected in
circuit in series with the motor armature and
resistange 8°;-and the relay winding 10 is
short-circuited. If the current be abnormal
relay winding 10® will respond and openrelay
switch 9, thereby opening the circuit of

. winding 6" and preventing resistance switch
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5P from closing. As soon as the current be- i
comes normal relay switch 9° will close and

winding 6° will be connected to the positive
line. through relay switch 9%, auxiliary con-
tact 7¢, resistance switch 5*, conductor 19,
main switch.1. Switch 5 will now be closed
by winding 6 and short-circuit resistance
section 8" and relay winding 10°. The motor
circuit-will then extend from the positive
line through conductor 14, mainswitch 1, con-
ductor 19, switch 5°, conductor 20, conductor
16, armature 11, field winding 12, conductor
17 to the negative line. The resistance
switches thus operate sucessively to remove
the starting resistance from circuit, step by
step.

switch next in order of operation, would be
arrested by its corresponding relay switch.
Inasmuch as each switch, when'it is closed,

“short-circuits its corresponding switch it is

rendered independent of any subsequent ab-
normal increase in current, and accordingly
the switches that have been closed will not
be opened, and the switch next in order of
operation will be prevented from elosing,.in-

~asmuch as the circuit to its corresponding re-

lay winding is closed by the switch that has
preceded in operation. y
Having thus described my invention, what
I claim, as new and desire to secure by Letters
Patent, is :
1. In a motor controller, in combination, a
plurality of resistance switches operated suc-

" cessively, a plurality of resistance sections

controlled by said switches, a plurality of
electro-magnetically operated relay switches,
one for each of said resistance switches and

~ each being connected in circuit to control the
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circuit of the operating winding of its corre-.

sponding resistanceswitch, and eléctrical con-=
nections whereby the operating winding of
each of said relay-switches is connected in
circuit in series with the motor armature

If the current beeomes abnormal-at-
any stage in the process, the closuré of the-

890,979

wheii the hext preceding resistance switch is
closed and is removed from circuit when its
corresiponding resistance switch is elosed.
2. In a motor controller, in combination, a
plurality of- electro - magnetically operated
switches, a plurality of resistance sections
controlled by said switches, a plurality . of
electro-magnetically operated relay switches,
one for each of said resistance switches and

each adapted to control the operating wind-

ing 'of its corresponding resistance, switch,
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and electrical connections whereby the oper- -
ating winding of each relay switchis connect- .

ed in gircuit In series with the motor arnia-
ture b&f the resistance switch that precedes
it in order of operation ‘and is short-circuited
by its corresponding resistance switeh, -

3. In a motor controller, in combination, &
plurality of resistance switches, a plurality of

operating windings one for each of said-

switches, a plurality of resistance sections

controlled by sdid switches,. a plurality of .

electro-magnetically operated re ay switches

one for each of said resistance switches and:
each connected in circuit to control the.cir-
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cuit. of the operating winding of its corre-

sponding resistance switch, and -electrical
connections whereby the closing of each re-
sistance switch eloses the circuit'through. the
operating winding of the next succeeding
resistance switch, connects the operating
winding of the corresponding: relay swite

.and short-circuits: its own relay
switch. A ,
4. In a motor controller, in combination, a

thereof; in-circuit’ in. series' with the miotor:
“armature,
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plurality of electro-magnetically operated re- *

sistance switches, a fﬁumlity of resistance
sections controlled by said switches, a plu-
rality of electro-magnetically ‘operated relay
switches, one for each of said resistance

switches and each adapted to control the

operating winding of its corresponding re-
sistance switch, electrical connections where-
by the operating winding of each of said rela

switches is connected in circuit in series with
the motor armature by the resistance switch
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that precedes it in order of operation and is -

short-circuited by its corresponding resist-
ance switch, and a main switch for closing the
armature circuit adapted to close the circuit
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through the operating winding of the relay -

switch controlling the first resistance switeh.

In witness whereof, I have hereunto sub--
scribed iny name in the presence of two wit-_

nesses. ‘
: CLARK T. HENDERSON.
Witnesses:

Frank IL. HusBarD, |
Avexanoer H. Lippers..

115



