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UNITED STATES PATENT OFFICE.

FRANK J. RUSSELL, OF NEW YORK, N. Y., ASSIGNOR OF ONE-ITALF TO
HORACE SEE, OF SAME PLACE.

CONTROLLING DEVICE FOR ELECTRIC MOTORS.

SPECIFICATION fbr’niing‘ paﬁ*t df Letters Patent No, 613,869, dated November 8, 1898
| Application filed May 25,1898, Serial No. 681,684, (No model.)

To all whom it My COnCermn:

Be it known that I, FRANK J. RUSSELL, of
‘the city, county, and State of New York, have

ivented a new and useful Improvenient in
Controlling Devices for EHlectric Motors, of
which the following is a specification.

The object of my invention is to provide a
manually-operated controlling device for an
electric motor so constructed and arranged
that the motor-armature shall be caused to r'0-

tate in a direction corresponding to the di-

rection of movement of the controlling hand-
lever and for a period corresponding to the
extent of said movement.

My invention consists, first, in the construc-
tion and arrangement of the controlling de-
vice, and, second, in the combination of con-
trolling device and motor and in the various
Subeombma,tlons and instrumentalities, as
hereinafter pointed out in the claims.

In the accompanying drawings, Figure 1 is
a plan view of the controlling device, the mo-
tor, and the connecting-circuit. Fig. 2is a
vertical section of the controlling device. Fig.
3 1s an end view ol the hollow pivoted arm,
showing the contact-plates carried thereby
and the locking-dogs. Iig. 41s a side view of
the same, showing also the engagement of the
dogs with one of thespring-stops. Both Figs.
3 and 4 show the various parts in detail and

on alarger scale than appearsin Figs. 1 and 2.

Similarnumbers and letters of reference in-
dicate like parts.

I will first describe the mechanism of the

controlling device.

1 1is a cylmdme&l case, which may be of
metal, open on its upper side, where a glass
plate 9 may be provided, so as to allow in-

spection of the mechanism within. Around the

inner periphery of the casel are secured ver-

tical stops, which may be in any desired num-

ber and spaced at regular intervals. In the

- drawingsIshow eleven of these stops,(marked

45

_50

3 to 13, “inclusive. ) DBetween these stops are
spacing-blocks 14, secured to the inner walls
of the case, which spacing—blocks carry a ring
15, against which the stops 8 to 13 are pressed
by the action of the spiral springs 16, inter-
posed between said stops and the wall of the
case. Also secured within the case 1 and be-
low the stops 3 to 13 is a spider 17, which has
a central bearing 13 for the pivot 19. This

pivot is threaded above and below the bear-

|

ing 1§, and 1s provided with nuts 20 and 21,
by which it is held in place. The upper part
of the pivot 19 forms a hub 22, through which
18 an opening in which is inserted the hollow
cylindrical arm 23. This arm fits tightly in
the hub 22 and turns with its pivot 19. Se-
cured upon this arm 23 upon one side of the
hub 1s an electromagnetic coil 24. Within
the arm 23 and entering within the magnet-
coll is a plunger 25, which carries a spindle
26, which extends longitudinally through the
hollow arm 23 and terminates in a head 27,
which normally, as shown in Fig. 2, protrudes
beyond the end of the arm and has a bearing
upon whichever one of the stops 3 to 13 may
be in front of it. Between the head 27 and

-a perforated fixed partition 28 in the arm,

through which partition the spindle 26 freely
passes, there 1s interposed a spiral spring 29,
the ends of the spring bearing, respectively,
upon the head 27 and upon the partition 28.
The expansive eifect of this spring is to hold
the outer end of the head 27 against the stop,
as 8, Fig. 2, opposite to it with some pressure,
which 1s counteracted by the spiral spring 6,
between the stop and the wall of the case.
30 1s the operating-handle of the device,
which is fast upon the end of the lever 31,
which turns freely upon the enlarged portion
32 of the pivot 19 and lies between the nut
20 and the hub 22. The lever 31 has two
arms 83 and 34 fast upon it and extending at
right angles thereto. To thesearms are f&s—
tened the ends of spiral springs 35 and 30,

the other ends of which are attached to eyes

fast npon the hub 22. To the ends of the
arms 33 and 54 are secured blocks of Insu-
lating material 37 and 38, and on each side
of the lever 31 are secured similar blocks of
insulating material 39 and 40. 'To the insu-

_latmn—blocks are attached mc-sha,ped COn-

tact—plates 41, 42, 43, and 44—that is to say,
the ends of pla,tes 41 and 42 are connected to
the block 39 and their middle portions are
supported by the block 38 and their opposite
ends are free. The ends of the plates 43 and
44 are connected to the block 40. Their mid-
dle portions are supported by the block 37
and their opposite ends are free.

Near the outer end of the hollow arm 23
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and on 1ts under side are two downward pro-

jections 45 and 46, Kig. 3, between which is

pivoted, by the pin 47, a shoe of insulating
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material 48. This shoe carries two contact-
plates 49 and 50.
placed in circumferential line with the enrved
plates 41,42, 43, and 44. 'The lever 31 passes
through a slot 51 in the case 1, and when said
lever is turned, by means of the handle 30,
in one direction or the other the curved plates
41 and 42 or 43 and 44, as the case may be,
run under, and so come in contact with the
plates 49 and 50.

Secured upon the outer end of the arm 23
is a collar 52, which carries brackets 53 and
54, and in which hrackets are pivoted dogs
59 and 56. On the 1nner ends of these dogs
are upwardly-projecting pins 57 and 58, Fig.
3, to which pins are secured the ends of a
spiral spring 59, which tends to draw said
ends together. The other ends of the dogs
are of substantially the shape shown in plan
in Fig. 1, and the dogs have also a curved
outer contour, as represented in said figure.

When the head 27 rests against a stop, as
S, the shouldered outer portion of the dogs
bears against the sides of said stop, and so
normally prevents the arm 23 from being
turned on its pivot.

60 represents an electric motor the arma-
ture of which is supplied with current from
the nsual brushes 61 and the field of which
is energized by current {rom the mains A and
I3, the main A being plus and the main B be-
ing minus. On the shaft 62 of the armature
of this motor is a worm-wheel (3, engaging
with and rotating the pinion 64. IProtruding
from the face of the pinion 64 are pins 05 to
74, inclusive.

75and 76 are contact-springsnor mally sepa-
rated, but capable of being broughtinto con-
tact by any one of the pins 65 to 74 pressing
against them as the pinion 64 is rotated.

I will now trace the circuits in the appara-
tus.

FFrom the plus main A extends a wire C,
which connects by branch D with the plus
contact-plate 42 and by branch E with the
plus contact-plate 44. Erom the minus main
I3 extends a wire I¥,which connects by branch

& with the minus contact-plate 43 and by

branch H with the minus contact-plate 4.1.
The brush 61 of the motor connects by wire
I with contact-plate 50, which is supported

by the shoe 48 on the under side of the arm

23. A similarly-supported block 49 connects
by wire J with the other brush 61 of the mo-

tor and also by branch K to the spring con-

tact-plate 75, which is in proximity to the
pins on the pinion 64. The other contact-
plate 70, similarly located, connects by wire
L:with one terminal of the electromagnet-coil
24. 'The other terminal of that coil connects
by wire M with wire I.

I will now describe the operation of the en-
tire apparatus.

When the parts are in the position shown
in Fig. 1, it will be apparent that the contact-
plates 75 and 76, adjacent to the pinion 64,are
separated. llenceno current passes through

These plates 49 and 50 are

3

613,869

the magnet-coil 24, which is thus deénergized.
It will also be obvious that the contact-plates
49 and 50, carried by arm 23, are not in con-
tact with either pair of plates 41 42 or 49
44, and hence no current goes to the motor,
which is at rest. It will also be apparent
that the dogs 55 and 56 engage with each side

| of the stop S, and that the spiral spring 291s

forcing the head 27 outward against that stop.
It is now desired to set the motor in opera-
tion, so that it will turn in a definite direc-
tion for a given length of time to produce
some desired result,depending upon its direc-
tion and the time during which 1t operates.
Assume the handle 30 to be moved to the left
in the drawings, Fig. 1, or, in other words,
into the position shown in dotted lines and
over such an angle as that a line passing
through the pivot - center will also pass
through the middle of thenextstop 9, secured
on the inner side of the case. It will be ob-
vious that when the handle is so displaced it
will carry the curved contact-plates 45 and
44 underneath and into contact wilh the
plates 49 and 50, carried by arm 23, thus es-
tablishing circuit from the mains A and B,
through contact-plates 49 and 50, contact-
plates 48 and 44, through the wires I and J,
to the motor- bmshes The motor will then
be set in operation, turning in a definite di-
rection, and through the rotation of its shaft
62 and worm-wheel 63 it will also rotate the
pinion 64 until a pin on said pinion—as, for
example, 74—meets contact-plates 756 and 706
and forces them together, thus establishing
circuit between said plates and the wires Is
and L. The effect of this establishment of
circuit is to close circuit through the electro-
magnet 24, which, acting as a sucking-solen-
oid, draws in the plunger 25 against the ac-
tion of the spring 29, thus removing the head
27 from contact with the stop 8 and holding
it so removed from such contact as long as the
current in the magnet is maintained. W hen,
however, the pin on the pinion 64 shall have
passed over the plates 79 and 70, they. will
spring apart again, thus bleakmw cireuit
through the magnet and allowing head 27 to be
thrown Vlolently outward by the action of the
spiral spring 29. The combined momentum of
the head, spindle, and plunger is sufficient to
force the stop S back against the opposition of
its springs 10, and thus release dogs 55 and o6
from engagement with the edges of said stop.
It will be observed that when the arms 33 and
34 on the lever 31 are displaced to the posi-
tion shown in dotted lines the spiral springs
35 and 36 thereon are also displaced and have
a tendency to turn the hub 22 of the hollow
arm 23 into such position asto bring thatarm
23 again in line with the lever 31. This they

can now do, because the dogs have been re-
leased from the stop. As the hollow arm 23
thus moves into its new position—namely, in
line with the lever 31—the curved outer edgo
of dog 55 runs over the edge and face of the
next stop 9, but the shoulder of the opposite
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dog 56 engages with the edge of said stop and
arrestsany further motion of the arm 23. Both
dogs then fall into the same position with re-
spect to stop 9 as they are shown to have
with respect to stop. 8. At the end of each
dog 1s a tooth 77, and the face of the head 27
1s recessed on its under side 78. As the
curved outer edge of dog 55 runs over the
edge and face of stop 9 this tooth 77 bears
against the recessed portion of head 27 and
1us bringing the
face of the head in proper position in f1 out of
stop 9 and preventing the side of the head
from meeting the edge of said stop. Mean-
while the arm 23, in moving in the manner
described carries its eontaet plates 49 and 50

off of the contact-plates 43 and 44, thus break-

Ing cireuit through and St()pplnﬂ‘ the motor.

fect of
moving the lew er 31 by handle 80 to the ex-

tent deseubed i1s to set the motor in opera-
tionin a given direction, depending upon the
polarity of plates 43 and 44 and to permit that
motor to continue operating until one pin on
the pinion 64 shall have temporarily closed
and passed the spring contact-plates 75 and
76. Suppose now it be desired to have the
motor operate twice as long while running in
the same direction. Then the handle 30 is car-
ried over 80 as to bring the lever inline with
stop 10, for example, the next in succession.
Then a similar action to that already stated
will be repeated twice. If it be desired that
the motor shall run a still longer period in
the same direction, the handle 30 may be car-

- ried over to bring the lever intoline with stop

40

45

11, and then the motor will run three times
as long, and so on for each and every plate.
Now, supposing that it be desired that the

motor shall turn in the opposite direction,

then instead of moving the handle 30 to the

left, as above described, it is moved to the

right, so bringing the curved plates 41 and 42
under contact-plates 49 and 50, carried by the
arm 23, and as these contact-plates 41 and 42

~ are of reverse polarity to the plates 43 44 the

g0
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motor turns in the opposite direction for a pe-
riod of time, as already explained, depending

upon howmany contact-platesare passed over.

It will be observed that it'is not necessary
in order to cause a reversal of the moter to
carry the handle 30 back to its central posi-
tion, as 1eplesented in Fig. 1—thatis, so that
it will be opposite the _stop hat no
matter from what positionit may st:;wt,the mo-
tor always operates in the direction in which
the lever is carried. The net result is com-
plete control of the motorin accordance with
the movement of the lever-handle. It will
always run in a direction corresponding to
the direction of motion of that handle and
will run for a period of time corresponding
to the angular extent of movement of that
handle, It may also be observed, and this is

an important point, that alth011gh the initial
movement of the handle starts the motor the
action of the motorin the direction and to the

)

Gd.

extent désired finally permits the arm 23 to

assume 1ts new position and locks it therein,
so that, in other words, the movement of the
handle indicates, so to speak, to the motor
what work 1t has to do, and the motor after
1t has done that work places the controlling
apparatus to show that it has done it and
also prevents further movement of the con-
trolling device.

Another point of importance is the locatlnn
of all the controlling apparatus, exceptmﬂ'
the worm-wheel 65 and pinion 64, within the
case 1 at the tranmnitting-_-statiom and as the
pinion G4 and associate parts are placed di-
rectly at the motor it will be seen that there
18 nothing between the controlling apparatus
and the motor itself except the ordinary lead-
ing-wires and that the control of the motor
is direct and not made throngh the interpo-
sition of translating devices whmh auntomat-
1cally throw in or out switches or resistances
or work of that kind. The .operation of the
device therefore requires noskill, nor, in fact
need the operator know what the mechanism
within the case 1 may be. All he has to do
is to put the handle in one way or the other
and as far over in either direction as he may
desire,with the certainty that the motor will
respond by turning in the desired direction
for as long a period as may correspond to the
extent of angular movement of the handle.

A device of this kind is susceptible to many
usetul applications, among which may be es-
pecially noted the control of the helm of a
vessel, the training of guns from a distance,
the turning of turrets on war-ships, the ma-
nipulation of signals of all kinds,whether on
rallways or elsewhere, from poirts distant
therefrom, the governing of elevators or
hoists, and, in brief, the control of electric
mMotors 1111de1 all eondltlons which 1t may be
desirable to govern their time and direction
of movement.

I Cla;im_'—'

1. The combination with an electric motor
and a controlling device therefor, of a pivoted
actuating-lever in said deviee, a pivoted arm
nor mally not in circuit with said lever, a lock-
ing device retaining said arm in nor mal PO-
51t1011 a retr aetmﬂ-spunfr between said arm
and said lever, means controlled by the motor-
armature for unlocking said arm and per-
mitting its retraction by said spring, and cir-
culd conneetlons substantially as set forth:
the aforesaid parts being constructed and ar-

ranged so that when sald lever is moved in
predetermined direction the line of tension
of sald retracting-spring on said arm shall be
altered, and circuit shall be established be-
tween sald lever and said arm and the motor-
armature to cause sald armature to rotate in
corresponding direction, and thereafterat the
end of a predetermined period said armature
shall control said locking device to unlock
the same and permit said arm to be retracted
by its spring into position to break circuit

| with salid lever, substantially as deseribed.
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2. The dombination with an electric motor
and a controlling device therefor, of a pivoted
actuating-lever in said device, a pivoted arm
normally not in circuit with said lever, a lock-
ing device on said arm, two fixed stops sup-
ported in position to be successively engaged
by said locking device as said pivoted arm 1s
turned on its pivot, a retracting-spring be-
tween said pivoted arm and said lever, means
controlled by the motor-armature for unlock-
ing said pivoted arm and permitting its re-
traction by said spring, and circult connec-
tions substantially as set forth; the aforesald
parts being constructed and arranged so that
when said leveris moved into line with a stop
other than that one with which said pivoted

arm is normally locked, circuit shall be es-

tablished between said lever and said pivoted
arm and the motor-armature to cause said
armature to rotate in corresponding direc-
tion, and thereafter at the end of a prede-
termined period said armature shall control
said locking device to unlock the same from

- the stop with which it is normally engaged,
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and permit said arm to be retracted by its
spring to break circuit with said lever, and
to allow said locking device to engage with
said stop, substantially as described.

3. The combination with an electric motor
and a controlling device, of a pivoted actuat-
ing-lever in said device, an arm concentric-
ally pivoted therewith and movable independ-
ently thereof, a spring between said arm and
said lever, a locking device for said arm,
means for electrically governing said locking
device controlled by said motor, and circuit
connections substantially as set forth; where-
by when said lever and said arm are parallel
said arm being locked in place, circultb is
broken between them and to the motor-arma-
ture, and when placed relatively at an angle
circuit is closed through them and to said ar-
mature until by operation of said motor said
locking device is released to allow said arm
to be drawn by said spring again into par-
allelism with said lever, substantially as de-
seribed. |

4. The combination in a controlling device
of a pivoted actuating-lever, an arm concen-
trically pivoted therewith and movable inde-
pendently thereof, a spring between said arm
and lever, a locking device for said arm, and
circuit connections; whereby whensaid lever
and arm are parallel, said arm being locked
in place, circuit is broken between them, and
when placed relatively at an angle cireult 1s
closed, until said locking device is released

- to allow said arm to be drawn by said spring

6o

acain into parallelism with said lever, sub-
stantially as described.

5. The combination in a controlling device
of a pivoted actuating-lever, an arm concen-
trically pivoted therewith and movable inde-
pendently thereof, a spring between said arm
and lever, an electrically-governed locking
device for said arm and circuit connections;

whereby when said lever and arm are paral- ;

| lel, said arm being locked in place, circuit is

broken between them, and when placed rela-
tively at an angle circuit is closed until said
locking device is released to allow said arm
to be drawn by said spring again into paral-
lelism with said lever, substantially as de-
scribed.,

6. The combination in a controlling device
of the pivoted lever 31, concentrically-piv-
oted arm 23, contact-plates 49, 50 carried by
said arm, contact-plates 41, 42 and arm o4
carried by said lever, and a spring 385 extend-
ing between said arm 384 and said arm 2o,
substantially as described.

7. The combination in a controlling device
of the eylinder 1, the pivoted lever 51, con-
centrically-pivoted arm 28, stops 8, 9, 10, &e.
supported within said eylinder, a locking de-
vice on the end of arm 23 constructed to en-
oage with said stops 8, 9, 10, &ec., contact-
plates 49, 50 carried byarm 23, contact-plates
43, 44, and arm 34 carried by lever 81, and a
spring 35 between said arm 25 and arm 34,
substantially as described.

8. The combination in a controlling device
with a spring-stop 8, of the hollow pivoted
arm 23, electromagnet-coil 24 thereon, plun-
ger 25 within said arm, head 27 connected to
said plunger, retracting-spring 29, and piv-
oted spring-dogs 56 and 55 on the end of said
arm 23 and constructed to engage with said
stop 8; the aforesaid parts being constructed
and arranged so that when said electromag-
net is energized it retracts plunger 25 and
when deéngerized allows said plunger to be
retracted by said spring 29 to strike said stop
3 and move it out of engagement with said
dogs, substantially as described.

9. The combination of the spring-stop 8,
pivoted arm 23, brackets 95 and 94 on arm
23, dogs 56 and 55 pivoted in said brackets
and having their outer faces curved and their
ends shouldered, and a spring 59 connecting
said dogs, substantially as described.

10. The combination of an electric motor,
a circuit-breaker in the armature - cireuit
thereof, an electromagnet controlling said eir-
cuit-breaker, and meansactuated by saild mo-
tor to energize said magnet and so actuate
said circuit-breaker to open the armature-
cireuit after the motor shall have operated
for a predetermined period, substantially as
described. |

11. The combination with an electric mo-
tor and a controlling device therefor, thesaid
device containing a means for establishing
current on the motor-armature, a circult-
breaker for interrupting said current, and
an electromagnet controlling said circuit-
breaker, of meansgoverning sald electromag-
net and actuated by said motor after said mo-
tor shall have operated for a predetermined
period, substantially as described.

FRANK J. RUSSELL.

Witnesses:

H. R. MOLLER,
I. A. VAN WART.
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