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o all whomn it may concern.

Be it knowa that I, Pacy H. Ziyoer, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and
State of Wisconsin, have invented new and
useful Improvements in Motor-Controllers.
of which the following is a full. clear, con-
cise, and exact description. reference being
had to the accompanying drawing, forming
a part of this specification. .

My invention relates to improvements in
motor controllers.

More particularly, my invention relates to
devices in which a single controlling ele-
ment is emploved to control a resistance in
the motor circuit, and also to control the
direction of operation of the motor. In de-
vives of this kind, as heretofore constructed,
it has been necessary to provide the control-
ling element with numerous insulated con-
tacts in order to prevent short-circuits.

It is one of the objects of my invention
to reduce the number of contacts on the con-
trolling element and particularly the num-
ber of insulated contacts thereon.

A further object of my invention is to
provide an automatic main switch under the
control of the resistance varying element for

. making and breaking the motor circuit and
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for codperating with said element to con-
trol the direction of the flow of current
through the motor. »

A still further object of my imvention is
to provide means for maintaining the main
switeh open until the resistance element is
returned to a predetermined position. should

-said main switch be deénergized while said

element is in any other position.

My invention has various other objects
and advantages which will be hereinafter
set forth.

For the purpose of more fully disclosing
the nature and characteristic features of
my invention, I shall describe the controller
which is diagrammatically illustrated in
the accompanying drawing. Of course, it
should be understood that my invention is
susceptible of various modifications.

The controller illustrated includes a mov-
able element 1 preferably fulerumed on a
pivot 2. The member 1 .may be provided
with a.suitable operating handle 3. Car-
ried by the member 1 are contact brushes 4.
5 and 6, the first two of which are electri-

5 cally connected with said member, while the

latter is suitably insulated therefrom. In a
central position of the member 1, the brush
4 is adapted to engage a contact segment 7.
disposed between two series of contacts S
and 9, over which. the brush + is adapted to
sweep when the member 1 is'moved in op-
posite directions {from the central position.
The brush 5 is adapted to be moved into en-
gagement with either contact segment 10 or
contact segment 11. said segments being so
arranged that when the member 1 is in cen-
tral position, the brush 3 will be disposed
between the same and out of engagement
therewith. One end of the brush 6 is in
continual engagement with a contact seg-
ment 12, while the other end thereotf is
adapted to engage either contact segment 13
or contact segment 14, said last mentioned
segments being so disposed that when the
member 1 is in central position. the upper
end of said brush 6 will be disposed betieen
the same and out of engagement therewith.
For a purpose hereinafter set forth I pre-
fer to divide each of the segments 13 and

. 14 into two parts and to electricallvy connect

said parts through a resistance 15.
In addition to the device described. the

-controller illustrated also includes a main

switch 16, which, in practice, mayv be of anv
preferred type. As illustrated, this switch
comprises a pivoted member 17, provided. at
its end, with two contact brushes 18 and 19.
The brush 19 is adapted to engage with
contact 20,,while the brush 18 is adapted to
engage with contact 21. The contacts 20

“and 21 are spaced a sufficient distance apart

to permit the switch member 17 to be moved
into such a position that its contact brushes
will be out of engagement with both of said
contacts. For operating the switch member
17, I have shown a pair of electromagnetic
windings 22 and 23, which are diagram-
matically” illustrated as provided with -a
common core 24 having a pivotal connection
with the member 17. From such. an ar-
rangement it will be seen that when the
magnet 22 is energized. the switch member
17 will be movéd to the right. therebv caus-
ing its contact brush 19 to engage the con-

tact 20: whereas, when the winding 23 is 1

energized. the member ‘17 will be so oper-
ated as to cause its contact brush 18 to en-
grage the contact 21. "In practice. T desire
to have the switch arm 17 biased to a central
position out of engagement with both con-
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tacts, and. for accomplishing this result, I
have provided centering springs 25 and 26.
The controller is illustrated as controlling
an electric moter, having an armature A
and a shunt ficld winding F. Tt sheuld be
undeistood. however, that my invention is
not limited in its application to any par-
ticular type of motor. ‘ '

. As will be hereinafter set forth, the con- .
13 tact' 6 of the movable element 1 coGperates
with confact segments 13 and 14 to control

the circuits of the windings 22 and 23 of

“the switch 16. while the brush & codperates

20

- forth the circuit conhections therefor.

30

35

‘with the contact segments 10 and 11 and

with the switch 17 to reverse the fiow of cur-

-rent through the motor armature. The con-

tact brush 4 codperates with the contact but-
tons 8 and 9 to control a starting or regulat-
ing resistance 27. connected in series with
the motor armature. ' :

T shall now describe the operation of the
controller, at the same time clearly setting
As-
suming that current is supplied from main
lines 28 and 29, and that the switch arm 17
and resistance varying element 1 are in the
position. illustrated, no current will flow
through the motor. The motor may be
started by moving the arm 1 in either direc-
tion according ‘to the direction in which it
is desired to ¢ause the motor to operate.
Assuming that the arm 1 is moved to the
right, circuit will first be closed from main
line 28 by conductor 30 to contact segment
12, through contact 6 of the arm 1, to con-

‘tact segment 14. by conductor 31, through
. ‘the operating winding 22, by conductor 32
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to main line 29. Thereupon the winding 22
responds, moving the switch arm 17 to the
right until the contact brush 19 thereof en-
gages - contact 20. This results in closing
the motor circuit which may be traced as
follows: from main line 28, by conductor
33, through the resistance 27, contact brush
4 and arm 1, to contact brush 4 and contact
segment 11, by conductor 34, through the
motor armature, by conductor 35, through
switch arm 17 to-the main line 29. As illus-
trated, the shunt field winding F’ is per-
manently ccnnected in circuit. its circuit be-

ing traced from main line 28, by conductor-

33, through the resistance 27. to contact
segment 7 and thence thzough the arm 1 by
‘condnctor 36, through said field winding.

5 by conductor 37 to main line 29. Hence. as

soon as the armature circuit is closed in the
manner described. the motor will commence
to operate but with all of the resistance 27
inserted in cirenit therewith.

While I have shown the field winding

permanently connected in eircuit. it shoyld:

be understood that so far as my invention is
concerned, this point is immaterial. DBy
continued movement of arm 1 to the right.
the resistance 27 is gradually  removed,
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thereby accelerating the motor. During
this movement, the eontact brush 6 carried
by the arm 1 moves on to the second por-
tion of the contact seg

serting the resistance 15 in circuit with the
operating winding 22 of the switch arm 17.
The resistance 15 1s so designed as to reduce
the flow of current through the winding 22
to an amount sufficient to hold the switch
arm 17 in the pesition to which it has been
moved, but insufficient to operate said
gwitch arm. . The purpose of this arrange-

‘ment is.to prevent operation of the switch

arm 17 to close the motor circuit unless the
resistance arm 1 is in a position to include
resistance in the armature circuit for the
protection of the motor.  With such an ar-
rangement I am enabled to use one or more
normally closed push buttons 38 connected
in cirevit with the winding 22 by means of

which said winding mav be deénergized at.

any time irrespective of the position of the
resistance varying element 1 without danger
of the motor being restarted while unpro-
tected. Of course. as soon as the winding 22
is deénergized the spring 24 returns the
switch arm to open position. thereby open-
ing the-motor. circuit.

To stop the motor by operation of the re-
sistance arm 1. it is onlr necessarv to return

segment 14, thereby in-
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said arm to initial position which results in

reinserting the resistance 27. then deéner-
gizing the winding 22. whereupon the
switeh arm 17 is moved Ly the spring 26 to
open tlie motor circuit. In practice, I pref-
erably so arrange the contact segment 14
that it will be disengaged by the arm 1 be-
fore said arm disengages the contact seg-
ment 11. This insures the breaking as well
as the making of the motor circuit by the
switch arm 17, thereby eliminating the dan-
ger of arcing on the: rheostat panel. To
cause the motor to operate in the opposite
direction, it is merely necessary to move the
arm 1 to the left. Upon initial movement
of the arm 1 in this direction, circuit is
closed from main line 28. by conducter 30
to contact segment 12, across contact brush
6 of the arm 1. to contact segment 13, by
conductor 39, through the winding 23. by
conductor 40 to main line 29. The winding
93 thereupon responds. moving the switch
arm 17 to the left until the contact.brush
18 engages contact 21. This results in com-
pleting the motor cireuit from main line 28,
by conductor 33, through the resistance 27,
to the first of the series of contacts 8,
through arm 1 to contact segment 10, by
conductor 41, through the motor armature,
by conductor 42, through the switch arm 17
to nain line 29. . a
With the ecircuit comnections just de-
seribed, it will be noted that current is sent

:through the motor armature in an opposite

direction to that previously described. The
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flow of current through the field winding,
'm, yWever, remains “the same; and, conse-
guentiy; zhe motor will operate in an oppo-
QWA divection to that previously described.
Further movement of the sym 1 to the left
gradually removes the resistance 27 from
circzj:sb thereby accelerating the motor.
Such c\n*m ied movement oi the arm 1 to
the le¥h causes the insertion of the resistance
15 in civeull with the winding 23. The pus-
noge of this resistance is the same as that of
the resistance con nnected to contact segnient
14, Ahﬁ push button 38 s ncluded n t
cirguit of Wm'h_lg 23 as well as in the cir-
enif of "demg 92, and, consequently, mav
L,:, operal fed to s‘fop the motor regardless of
the direction in which if is operating. The
rvangement of contact segments 10 and 15
is pr eferaoh‘ the same as the arrangemeit
of the CO}.xt?Ch segmne nts 11 and 14 to insure
making and breaking of the moetor circuit

.

With t exnent 'ie‘\&':b d, i will
be seen th t uhe switch arm 17 fs capable of

4

connecking eluher terminal of the motor ur
atare to main line 29, while the resistan
arrn 1 is capable of connecting euLDr termi-
X ,
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X
of ‘e:’h motor armature {0 main line 28.
s both arms cotperate o eon&:ei the di-
ection of How of current through the motor
rmature, “nd CODQGQJEZ‘JL:] obviates the
neeessity 0' using double pole switches or a
plurality of insulated contucts to sccomplish
reversal of the moto

Havmm thus deseribed my
hat I claim as new and desire to
e fzers Patent is:
i. In
iLuOS&ﬁb and eleéctro
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invention,
gecure by

sponsive means con-
30mti and dependently controlling the di-
rection of o‘neratlen of the motor, Lhe mov-
able element of said zleo%ax controlling
said electroresponsive me
ing the du'ec-
tor and me

sald electrorespon—

tion of operation of the m
pr 'evenimc operation of s
sive means except when said rheostat is in
a po<1t10n to protect the motor.

2. In a motor controller in combination, a
rheostat and electroresponsive means con-
jointly and depe ndently eontrolling the di-
rection of .operation of the motor, the mov-
able element of said rheostat controlling
said electroresponsive means, and the posi-
tion of said element determining the divee-

tion of operation of the motor, s said electro-

responsive means being controlled LY said
rhcostat to finally make and first brealk the
otor circuit.

3. Tn a motor controller, in combination,
a resistance varying element, electrorespon-
sive means for making and breaki ng the mo-
sald means having a muruhtv of
operating Wmdmgs controlled by said ve-
51stance varying elewent, said element being

a motor controller nl comblnation,.
re

g, and the posi-.
1

pﬁr?ble In opposite directions:to-cause the
motor to operate in opposite directions, and
means for preventing response of said elec-
troresponsive means except when said re-
sistance controlling element is in a position
to protect the motor. :

4. In a motor controller in combination.
a resistance controiling element, electro-
responsive means for making and breaking
the motor cireuit. said means having a plu-
vality of operating windings separately con-
trolled by said resistance varving element.’
said resistance varying element and said
means conjointly and dependently control-
ling the direction of operation of the motor,
and cireuit connections whereby the resist-
ance controlling element need only be pro-
vided with one insulated contact.

5. In a motor controller. in combination,
electroresponsive means for connecting
either ferminal of the motor armature to
one of *1«3 supply lines. and a resistance
varving element adapted.to connect either
terminal of the motor armature to the other
supply lines and for controlling the ener-
gizing circuits of said electror eaponsha
means to cause the motor to operate in either

direction.

6. In a motor controller, in combination,
electrovesponsive means for connecting
either terminal of the motor armature to
one of the supply lines and a resistance
varving element adapted to connect either
terminal of the motor armature to the other
supply lines and for centrolling the ener-

‘oizing circuits of said electloxeaponmv

means to cause the motor to operate in either
direction, said electrorespounsive means be-
ing a(hpted tc make and break the motor
cirenit for starting and c_;toppmnr

7. In a motor controller. in combindtion,
a resistance controlling element. electrore—
sponsive means controlled thereby for mak-
ing and breaking the motor cireuit and ar-
runged to cobperate therewith to control the
direction of operating the motor, and means
necessitating niov ement of said element to a
predetermined position prior to energizing
said electroresponsive means.

& Tn a motor controller. in combination,
a resistance controlling element. electrore-
sponan ¢ means controlled thereby for mak-
ing and breaking the motor circuit and ar-
ranged to coapemte therewith to control the
divection of operating the motor, means ne-
cessitating movement of said element to a
predeiermined position prior to energizing
said electroresponsive means. and a switch
adapted to be operated to delnergize said
electroresponsive means to ston the motor
irrespective of the position of said resist-
ance controlling element.

9. In a motor controller. in combination,
« resistance, a controlling element movable
in opposite directions from a central, posi-
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tion to remove said resistance from circuit,
an electroresponsive switch biased to a cen-
‘tral position and movable in either direction
therefrom to. close the motor circuit, said
switch being controlled by said element and
adapted tp move in one direction or the
other in accordance with the movement of
said element, said switch and said element
being arranged to codperate to control the
direction of operation of the motor and

" means insuring the inclusion of said resist-

ance in the motor circuit prior to closure

- of said switch.

20

~10. ‘Tn a motor controller, in combination,
4 resistance, a controlling element movable
in opposite directions from a central posi-
“tion to remove said resistance from circuit,
an electroresponsive switch biased to a cen-

_ tral position and movable in either direc-

tion therefrom to close the motor circuit,

. said switch being controlled by said ele-

ment and adapted to move in one direction

" or the other in’accordance with the move-

30

ment of said element, said switch and said
element being each adapted to connect one
side of the supply circuit to either termi-
nal of the motor armature. = - '
"11. In a motor controller in combination,

- a main switch movable to differént positions

to connect one side of the supply circuit to
either terminal of the motor, a pair of op-
erating windings therefor, and a rheostat
comprising two sets of contacts and a_con-
trolling element movable in opposite direc-
tions from an intermediate position to.en-
. gage said sets of contacts, each: set of con-
tacts comprising a series of resistance con-

" tacts and two segments, said element hav-

ing a contact insulated therefrom to codp-

witnesses. -
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erate with one segment of each set to con-

trol the.windings of said switch and elec-

“trically: connected contacts codperating with

the resistance contacts and the remaining
segment .of each set to connect either ‘ter-

- minal of the motor to one side of the sup-

ply circuit. : v
12. In a motor controller in combination,

a main switch movable to different positions -

to connect one side of the supply cireuit to
either terminal of the motor, a pair of op-
erating windings theréfor and a rheostat
comprising two sets of contacts and a_con-
trolling element movable in opposite direc-
tions from an intermediate position:to en-
gage said sets of contacts' each set of: con-
tacts comprising a.series of resistance con-
tacts and two segments, said element having
a contact insulated therefrom to cobperate

with one segment of each set:to control the
" windings of said

switch and electrically con-
nected contacts codperating with the resist-
ance contacts of each set and the remaining

segment to connect either terminal of the

motor-to one side of the supply eircuit, the
winding controlling segments of said. rheo-

stat being formed in sections and resistances:

interposed between said section “to render
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said windings ineffective to close said main

switch ‘after said elerient has moved beyond
certain limits. S ‘

Tn witness whereof, I have hereunto sub-
scribed my name in the. presence of two

PAUL H. ZIMMER.

 Witnesses:
Frang H. HupBarD,
~E. W. Wussow.

70



