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To all whom it may concern:
Be it known that I, Avsexr J. HorToN, a

citizen of the Umted States, residing=at {8

‘White Plains, in the county. of Westchester
and State of New York, h'ne invented new
and useful Tmprovements in Motor-Con-
trollers, ‘of which the following is a full,

clear, concise, and exact descmptlon, refer-

ence being had to the accompanying draw:

Ing; formmO' a part of this specification. -

My mvenblon relates to improvements in

“motor controllers, and more particularly to

compound starters and. field regulators.
In controllers for regulating both an ar-
mature: resistance and a field resistance, the

controlling member, or members, are some-.

times arranged to pass over both sets of
resistance contacts during the removal of |
the armature resistance from circuit.

My invention has for its object to provide
an - auxiliary switch. for such controllers
which: will remove: the: field resistance from
circuit -until “the controlling: member, or

members; have been moved to-cut out. all of

‘the armature registance from ¢ireuit.”

Yor the puwpose of illustrating my inven-
tion I have shown the preferred: ~form there-
of embedied in:‘a motor controllerof the
same.general: construction: as that'shown i

‘my- former Patent. No..792,658:. It should.

. be understocd, howev»er, that my invenbion

i8° applicable fo other forms of -controllers

. than that shown in the drawing. .
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The views. shown in the accompanymg
drawings are-as follows:

Figure 1 is a front -elevation: Gf my- de-
vice, parts thereof being: broken- away-for

the purpose. of: betfer: ilustrating  the gon-:
struction thereef.: Fig. 2 1s a.vertical sec-

tional view taken-on-liné: 2———2, Fig: 1; with: |
the resistance: controllmg arins moved

As. before stated, the device: shown s the

drawing-is of the same genérali construction:

ag that shown: in my former patent, the sev-

enal parts thereof being: mpunted: on an.in- |
sulating. base er ‘panek: I ~The supporting:|
panel cavries a series-oft contasts2; adapted |

to be connected to-a field x:egulaumg resist-
ance and: a series: of contacts- 3, adapted: to

controlling element ‘compriges { wa

- 8pecification of Letters Patent.

o |
the central position. . Fig. 2: shows: ‘one cxr-’
-euit arrangement for my devme.
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a brush 7.adapted to sweep over the con-
tacts 3, while the member 5 carries a brush

: adapted to sweep over the contacts 2.
The brushes 7 and 8 may be of any desu'ed
constructicn. An operating handle 9 is se-
cured to the member 5, ad]acent to its. free
end. A coil spring 10 tends to move the

vided with a spring buffer-12. The mem-

| ber 5 carries a pin 13 wdapted to engage

with a pin 14 carried” by the member 4,
whereby, the members 4 and 5 ‘will move
together in one direction against the action
of the spring 10. - The member 4 carries an
armature 15 adapted to engage with the pole
pieces 16 of a retaining magnet 17. When
the magnet 17 is energized it holds the mem-
ber 4 in its final position afté'\the removal
‘of the armature resistance from circait, thus
permitting the member 5 to be moved: in
an. opp051te direction, independently. of, the
‘member 4. ~ A pin 18; carried by the mem-
ber §; is adapted to engage a lug 19, carried
by the member 4,-to limit. the movement of
the. member 5 when moved back over the
contacts 2 e

-As'previously stated my mv entlon has S for
its -object to provide means for removing
the field resistance from circuit until all of
the acrimature resistance 'is removed from
circait.

carried by the base, and adapted to move
~over a serles of three contacts 22, 23 and 24.
‘Fhe switch: 20" carries a’ spring contact plate
prefera/bly slotted to form two contact fin-
gers: 25. A coiled spring 26, carried by the

and at. its-cther end. to the switch 20. . This
;spring tends- to. move the switch 20 against

: showld be’ understood:. that - the auxiliary
‘switch may assume various forms.. In this
4p@smon of - the- switch: the contact fingers
25 thereef engage and electrically connect
. the: contacts 22. and' 23.  As. will be herein-
after set forthy the: contacts 22 and 23 are

‘swatch, 29, {he field. resistance Wlll be

“Fhe” switchy 2. 18 provided. with an exten-

s | gon an, bail. m&& which-projects into. the!

member 4 against a stop-11 which is pro- .

The means which I have shown.
for accomplishing this result comprises an
‘auxiliary switch 20, fulerumed on a pin 21

“pi; 1, is connected. at one end to said pin-

adapted: to be: connected in. a shunt-circuit '
‘around the-field. regulating resistance, and;. -
theneforer when:;said : contacts are brldcredi
be:connected: to an: armature ms:staace 'Fhe= by the sw

D memb .| shortscizeuited.. ‘The' contact 24 is dead.
4 and’ 5 falern on: a:pin- 6, ‘projru '
65 ﬁn@m ttm panel ]n ‘The, membae & mg;
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path of a pin 29, carried by the member 4.
The switch 20 is so located that the pin 29
will strike its tail piece 28 just as the con-
trolling eclement reaches the limit of its
movement. When the pin 29 strikes the tail
piece 28 it causes the switch 20 to turn upon
its fulcrum until the contact fingers thereof
move from. contacts 22 and 23 onto. contacts’

.23 and 24, thereby opening the short-circuit

avound the field resistance. )

I shall how describe the circuit arrange-
ment shown in Fig. 3. The first two con-
tacts of the series of contacts 2 are dead,

- while the remainder of said contacts are
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connected to a field regulating resistance 30..
The first contact of the series of contacts 3
is dead, while the remainder of said con-
tacts are connected {o an armaturé resistance
31. Both members of the controlling ele-
ment are conhected by conductor 32 through
main line switch 33 to the main line 34.
The last of the series.of contacts 3 is con-
nected by conductor 36 to one terminal of
the motor armature a, while the other termiy
nal of the armature is connected by conduc-:
tor 37 through switch 33 to main line 35.
The last of the series of contacts 2 is cgn-
nected by conductor 38 to- one terminal of

the shunt field- winding f of the motor, |

while the other terminal of said winding is
connected by conductor 39:to conductor 37.
The first live contact 2 is connected by con-
ductor 40 to the first live contact 3 which is
connected by conductor 41 to one. terminal
of the.winding of the retaining magnet 17.
The otHer terminal of the winding 17 is con-
nected by conductor 42 through a resistance
43 to conductor 37. Contact 23 is connect-
ed by conductor 44 to conductor 41. - Con-
tact 22 1s connected by conductor 45 to the
last of the series of contacts 2. e

In operation, the main line switch 33 is
first closed and then the controlling element
moved to the right. As already explained,

when the controlling element 1s moved to .

the right, both of the menibers 4 and 5 are
actuated. As soon as the brush 7, carried by
thé member 4, moves off of the dead contact
and onto the secend contact of the Beries of
contacts 8, circuit-ils closed . through  the

Tnotor armature.  This civcuit may be traced

from conductor 34, through switch 33 by
conductor 32, through member 4 and brush
7 to contact 3, through the resistance 31 by
conductor 36, through the motor armature
« and by conductor 37 to the main line 4.
At thé same time that the armature circuit

g cloged the shunt field eircuit is -also

“Tuwiteh 20 to contact

65

closed. This circuit may be. traced, ns
ulready deseribed, to the member 4, thence
to contact 3, by conductors 41 and 4% to
contact 293, through the contuct fingers of
99,

the lugt- of the series of contnefs €-and then
by ‘conductor 38 through shimé fleld winding

by condactot 40 ta-

1,086,616

f, by conductors 39 and 87, to the main line
31. It will thus'be seen that as long as the
switch. 20 bridges contacts 23 and 22, the
field regulating resistance 80 will be short-
circuited and .the movement of the member

5, during the removal of the armature re-

sistance “from circuit, will not affect the

70

strength -of the shunt field winding 7. As -

the controlling element is moved to the right
the member 4 thereof gradually removesthe
resistance 81 from the armature circuit until
all -of the.same is finally removed from cir-

‘cuit and the armature 135, carried by the

75"

member is attracted by the retaining mag-

net 17. The circuit for the retaining mag-

‘net may be traced from the second contact

of the series of contacts 3 by conductor 41,

through "the winding 17, by conduttor 42,
through resistance 43 to conductor 37 and

thence to the main line 35. As the last sec-
tion of the resistance 81 is removed from
circuit, the pin 29; carried by tlie member 4;
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85

engages the extension or tail piece 28 of the .

switch 20, and moves said switch out of en-
gagement with the contact 22, and into en-
gagement with contacts 23 and 24. As soon
as the switch 20 is moved out of engagement
ﬁith, the contact 22 the short-circuit around

90

1e resistance. 30 is opened. .After the

member 4 has been locked in its final posi--

tion by the retaiping magnet 17, the member
5 may be moved back over the series of con-
tacts 2 to regulate the field resistance 80 .to
cause the motor to operate at.the desired
speed. If, for instance, the brush 8 of the

member 5 is moved into engagement with
the central contact of the series of contacts’

2, the field eircuit may. be traced from memn-
ber 5 through half of the resistance 30 by
conductor 38 through the field winding to
main line 35. . Inasmuch as tlie member 5
is no longer under the influence of the
spring 10, 1t will remain in any desired posi-
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tion until ananually moved to another posi- -

tion., -It will thus be seen that the motor
may be caused to”operate at any prede-
termined speed within the limits provided
by the field regulation. . However, it is im-

110

possible to move the member 5 into engage-

ment with the dead contacts 2, inasmuch as
the pin 18, carried thereby, will engage the

lug 19 carried by the member 4, when said

member 5 has been moved into engagéement
with the first live contact 2. If, from any

‘cause, the voltage of the main line fails, the

magnet 17 will release the member 4, which,
under the influence of the spring 10, will fly
linck to its initial position. In refurning to
its initial position, the pin.14 thereby will
engage the pin 13, cnrried by the member 5,
and also return the same to-its initial posi-
tion, thns opening both the armature eir-
cuit and the field circuit. Also, as soon ns
the nembor 4 18 pelensed und réturns to its

dnitial position, the switeh 20 will be re-
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timmed o its initial position, or, in other
words, will be moved by the spring 26 into
engagement with the contacts 23 and 22,
thus again short-cireuiting the field resist-
ance 30,

Having thus deseribed my invention, what
I claim as new and desire to secure by Let-
ters Patent, 1s:

1. In a controller for electric motors, in
combination, a controlling element compris-
ing two members, a resistance controlied by

ench of said members, said members being

movable together in one direction and one of
<aid members being’movable in the opposite
Jirection independently of the other of said
members, and an auxiliary switch for short-
civeniting the resistance controlled by said
independently movable member during the
joint movement of said members, said auxil-
iary switeh bemg arranged to be actuated by
<aidl clement when in a predetermined posi-
tion to open said short circuit.

9. In a controller for electric motors, in
combination, a controlling element compris-
ing two members, a ->lstance regulated by
each of said members, said members being
movable together in one direction and one of
<aid members being movable independently
of the other in an opposite direction, an
auxiliary switch tending to stand in position
to short-circuit the resistance controlled by
said independently movable member, said
switeh being adapted to be actuated by said
controlling element when in a predetermined
position to open the short-circuit, and a re-
taining magnet for holding said switch after
the same has been actuated.

3. In a controller for electric motors, in
combination, a controlling element compris-
ing two members, an armature resistance
adapted to be regulated by one of said mem-
bers, a field resistance adapted to be con-
trolled by the other of said members, said
members being movable together in-one di-
rection, to remove said armature resistance
from circuit, an auxiliary switch tending to
«tand in position to short-circuit said field
resistance, and adapted to be actuated by the

armature resistance controlling member, |

when in a predetermined position, to open
«aid short-circuit and a retaining magnet
for holding said armature resistance con-
trolling member upon the removal of said

“armature resistance from circuit.

a

' 4. Tn a controller for electric motors, in
combination, two resistance regulating mem-
bers movable simultaneously-to start the
motor, one of said members being ‘movable
independently of the other thereafter and a
switch rendering said independently mov-
able member ineffective during the simulta-
neous operation of said members and ar-
ranged to be actuated by the other of said
members when in a predetermined position
to render said independent member effective.

5. In a controller for electric motors, in
combination, two resistance regulating mem-
bers movable together in one direction to
«tart the motor and one being independently
mosable of the other thereafter and a switch
rendering said independently movable mem-
ber ineffective during the joint movement of
both members, said switch being operated by
the otlier of said members when in a prede-
termined position to render said independ-
ently movable member effective.

6. In a controller for electric motors, in
combination, an armature resistance, a field
resistance, a switch normally short-circuiting
said field resistance, an armature resistance
controlling member adapted when in a pre-
determined position to actuate said switch to
open said short-circuit around said field re-
sistance and a field resistance controlling
member movable with said armature resist-
ance controlling member to said predeter-
mined position and movable independently
thereof thereafter. :

7. In a controller for electric motors, in
combination, an armature resistance, a field
resistance, a switch normally short-circuiting
said field resistance, an armature resistance
controlling member adapted when in a pre-
determined position to actuate said switch to
open said short-circuit around said field re-
sistance and a field resistance controlling
member movable with said armature re-
sistance controlling member to said predeter-
mined position and movable independently
thereof in an opposite direction to regulate
said field resistance.

In witness. whereof, I have hereunto sub-
seribed my name in the presence of two wit-

nesses.
. ALBERT J. HORTON.
‘Witnesses: )
Wicniaum L. Cowuy,
Cuaries B. BARER.

Copies of this patent may be obtained for five cents each, by addressing the

« gommissioner of Patents,

Washington, D, C.”

60

65

70

75

80

85

90

95

100



