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To all whom it may concern:

Be it known that I, Frane W. SmrirH,

a citizen of the United States, and resident

of the town of Westfield, county of Union,

- and State of New Jersey, have invented cer-

tain new and useful Improvements in Mo-
tor Controllers and Indicators, of which
the following is a specification. :

It is one of the objects of this invention
to provide an apparatus by means of which

a motor may be controlled from a distant

point and in which the resistance in the mo-
tor circuit may be varied step by step, a
suitable indicating means being provided by
means of which it may be readily deter-
mined on which resistance step the motor is
operating. . :

-‘Another important object of the invention
is to provide means whereby the speed of
the motor when operating on any one of
the resistance steps, or when operating with-
out resistance in the motor circuit, may be
determined. :

Another object of the invention is to pro-
vide -an indicator having a series of resist-
ance steps or units in its circuit, means being
provided to progressively vary said re-
sistance steps or units to thereby vary the
indication. .

Another object of the invention is to pro-
vide means whereby a resistance unit in the
motor circuit and a corresponding resistance
unit in the indicator circuit will be simul-
taneously cut out, or cut in, whereby the
indication will vary in accordance with the

- variation of resistance in the mator circuit.
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Another object of the invention is to pro-
vide means whereby a resistance unit in the
motor circuit and a corresponding resistance
unit in the indicator circuit will be simul-
taneously cut out or cut in whereby the in-

" . dication will vary in accordance with the

45

a speed indication. S ,
" There are other important objects and

‘pear hereinafter.

“variation of resistance in the motor circuit,

combined with means whereby the counter-
electromotive force may be utilized to give

advantages of the invention which will ap-

In the drawing, the figure is a 'Qiagram—
matic view of the apparatus applied to a
motor. C .

Referring to the various parts by nu-
merals, 1 designates a motor to which cur-
rent is supplied through the main wires 2
and 3. In circuit with the motor armature
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is a series of resistance units 4, 5 and 6 be-
tween which are arranged contacts 7 and 8;

contacts 9 and 10 being placed at the ends
of said series of resistance units. A series
of contact levers 11, 12, 138 and 14 are elec-
trically conmnected to the electrical supply
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wire 3, said levers carrying contacts which

are adapted to engage the contacts 7, 8, 9
and 10 of the armature circuit to thereby
complete the motor circuit.  Suitable means,
such as a series of cams 15 mounted on shaft
16, are provided for successively operating
the contact levers to close the motor circuit.
The cams 15 are so disposed on their shaft
that lever 14 will be the first one operated
so that the motor circuit will be completed
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through the contact 10 and through the en-
tire resistance.. Upon the further move-

ment of the shaft 16 the contact lever 13 will
be moved to complete the motor circuit
through contact 8, thereby cutting one re-
sistance unit 6 out of the motor circuit. A
further rotation of the shaft 16 will com-
plete the motor circuit through the lever 12
and contact 7, thereby cutting out resistance
unit 5; and a still further rotation of the
cam shaft 16 will operate lever 11 and com-
plete the motor circuit through the contact
9, thereby cutting out all of the resistance
in the motor circuit and supplying the full
strength of current to the motor. The mo-
tor field 17 is connected to contact 10. ,

Any suitable means for rotating the cam
shaft 16, or for otherwise operating the
contact levers may be provided. As shown
in the drawing this means consists of a
solenoid 18 provided with a core 19 operat-
ing at its lower end in a dash pot 20, said
dash pot serving to retard the movement of
the core in both directions. Connected to
the core of the solenoid is. a crank arm 21,

‘gaid arm being secured to the cam shaft 16

so that as the solenoid core reciprocates t}}e
cam’ shaft will be rocked. - The solenoid

and 23 to contact 24 of switch 25, and thence
to contact 26 of said switch and through
wire 27. ' In the solenoid circuit is arranged
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© dircuit is completed through the wires 22
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2 normally closed circuit breaking device 28
and a normally open circuit breaking device
29, this latter device being arranged toshort-
circuit a resistance 30. The solenoid is pro-
vided with a suitable magnetic shell 31 for
a purpose which will hereinafter appear.

When the solenoid circuit is closed through .

. the device 29 resistance 30 is short-circuited
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and the solenoid coil is energized to lift the
core 19. As said core is lifted the cams

.15 are rotated and the contact carried by

15

the lever 14 is first thrown into engage-
ment with the contact block 10, thereby
completing the motor circuit. If it be de-
sired to hold the motor in the first speed
with the’ entire resistance in the armature

~ circuit the ‘circuit breaker 29 is released,
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thereby placing the resistance 30 in the
solenoid circuit. This resistance is suffi-
cient to neutralize the pull on the solenoid
core so that said core will be held stationary
in its coil, the magnetism of the magnetic
shell assisting in holding said core in the
desired position. When it is desired to
cut out another resistance unit from the mo-
tor circuit the resistance in the solenoid cir-
cuit is again cut out by means of the device

99. Thiswill cause a further movement of the

solenoid core and a further rotation of the
shaft 16, said further rotation causing the

operation of the second lever 13 to bring -

its contact into engagement with the contact

- 8, thereby cutting out the first resistance unit.
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It the circuit breaker 29 be now again re-
turned to its mormal open position the
solenoid core will again be held. against
movement: in its coil. - This operation may
be repeated throughout the entire series of
contact levers and resistance units until the
motor is operating at its high speed and all
resistance. removed from the motor circuit.
It -will, of course, be understood that any
suitable form of means may be. provided for.
bringing about this gradual reduction of re-
sistance in the motor circuit and I do.not
wish to be limited in this respect to the
apparatus shown and described as that ap-
paratus is merely used by way of illustra-
tion.  The normally closed device 28 is op-
erated to open the solenoid ¢ircuit when-
ever it is desired to dro
and thereby progressively imsert resistance
in the motor circuit. - It is manifest that by
closing the motor circuit through the de-
vice 98 the solenoid core may be held at

‘any position desired, and -that, therefore,

the resistance units may be inserted in the

‘motor circuit in a step-by-step manner, and
in the reverse order in which they were cut "

out, - - - . o ,
Tn order to indicate at-any-desired point

N

‘the step on which the motor is operating so.
that ‘the operator may know the number

" of resistance units in the motor circuit -and
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tho. mumber of said. units that. have been

-89 and 40, an additional

the solenoid core .

~which the
Tt is manifest that an indicator having a
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short-circuited I provide an indicator 32
having a dial 33 and an index finger 34.
Tn cirouit with this indicator is a series of
resistance units 35, 36, 37, each of said units
being provided with a contact arm as at 38,
contact arm 41 be-
ing provided in order to cut all of the said
resistance units out of the indicator circuit.
The contact levers 11, 12, 13 and 14 are
provided with supplemental contacts 117
192, 18* and 14~ which are adapted to engage
the contacts
same time that the contact blocks 7 to 10
inclusive are engaged by the contacts on the
other ends of said levers. The dial 33 is
divided into four portions or divisions, each
of said divisions corresponding to the steps
in the motor circuit and to the number of
changes in resistance in_the indicator cir-
cuit.  When the motor

88, 39, 40 and 41} and at the -

cireuit is completed
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by means of the'lever 14 the indicator cir- -

cuit is closed by the contacts 14* and 38,

through the resistances 35, 36 and 37. The
current passing through said resistance and
through the indicator circuit will be only
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sufficient to move the index hand to the .

first division on the dial 83. 'When the mo-
tor circuit is completed through the lever 13
contacts 13* and 89 are brought together,

thereby cutting. out the resistance unit 37.

the current flowing

This 'will increase
through the indicator and will move the
index or pointer to the second division on
the -dial 38, thereby showing to the ob-
server that the second set of resistance has
been dropped from the motor circuit. This
operation may be repeated throughout the
entire series of resistance units so that the
indicator will show at all times on what step
of resistance the motor is operating.

The indicator circuit is completed
through the wire 42 to the post 43 of the
switch 25. By placing the switch arms in
engagement with the posts 24 and 43 the

_indicator -will be in circuit with the resist-

ance units 35, 36 and 37 and will then in-

dicate the resistance step on which the mo--

tor is operating and also the number of re-

sistance units in the indicator circuit.

It is manifest that by means of the cir-
cuit opening device 28 the resistance units
may be progressively inserted in the motor
circuit - and the corresponding resistance
units progressively inserted in the indicator
circuit, the indicator showing at all times
the number of resistance units in the indi-
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cator circuit and the resistance step on

motor is operating.

series of resistance units in its circuit com-

“bined with means for progressively cutting

out said resistance units from said circuit

or progressively inserting them therein may.
‘be used for a great many purposes,

and I de-

gire it understood that I do mot wish to be
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specifically limited to the use of this device
for the purpose of indicating the resistance
step on which a motor is operating.

It is frequently desired to know the speed
of a motor operating at a distance and under
varying loads and with more or less resist-
ance in the motor circuit. It is particularly

" desirable at times to know the speed of a
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. as desired, with the indicators.
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motor operating upon certain resistance
steps or units. In order to accomplish this
the indicator 32 is connected by means of
wires 27 and 44 with the main circuit wires
on each side of the motor armature. When
it is desired to test the speed of the motor the
switch 25 is thrown into engagement with
contacts 45 and 26 so that the counter elec-
tromotive force generated by the motor will
give a speed indication on the indicator 32.
It is manifest, therefore, that in order to
learn the speed of the motor on any re-
sistance step or with any certain number of
resistance units in circuit with the motor it
is simply necessary to throw the switch 25
to the contacts 26 and 45. The index finger
will then be moved over the dial under the
influence of the counter electromotive force
and said dial will be so marked that the
number of revolutions per minute will be
indicated by the index finger. :

It is obvious that a plurality of indicators
may be arranged in parallel, as shown in
the drawing, in order to secure the various
indications at a plurality of points separated
a suitable distance from each other. The
various indicators may be located as desired

-so that precisely the same indication will be

given at a number of separated points. The
indicators 82* and 32° will be precisely like
the indicator 32 in construction and will

give precisely the same indication and said"

indicators 32* and 82° may be placed on dif-
ferent floors of a building, or in different
buildings if desired. It is also manifest that

if desired electric lamps may be used in con~

nection with each indicator, said lamps be-
ing connected either in parallel or in series,
As shown
in the drawing the lamps 32¢ are connected
in parallel with the indicators. The object
of this is to show by means of the light that
the indicator is operating, that is to say that
the current is passing to the indicator. The
advantage of the light as a means for show-
ing that the indicator is operating will be
obvious.
- What I claim is: :

1. A motor, a series of resistance units in
the motor circuit, an electrically operated
indicator, a series of resistance units in the
indicator circuit equal in number to the re-
sistance units in the motor circuit, and means
for changing the resistance units in the mo-
tor circuit and in the indicator circuit. .

2. A motor, a series of resistance units in
the. motor circuit, an electrically operated

indicator, a single circuit for said indicator,
means for varying the resistance units in the
motor circuit and a means operated through
the motor-circuit-controlling means to indi-
cate on what resistance step the motor is op-
erating.
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3. A motor, a series of resistance units in

the motor circuit, a plurality of indicators
in a single electric circuit, means for vary-
ing the resistance units in the motor circuit
and means operated through the motor-cir-
cuit-controlling means to simultaneously op-
erate all of the indicators to show on what
resistance step the motor is operating.

4. A motor, a series of resistance units in
the motor circuit, an electrically operated
indicator, means for cutting the resistance
units from the motor eircuit, means operated
through the motor-circuit-controlling means

to indicate on what resistance step the mo-

tor-is operating and means for connecting
the motor to the indicator whereby the coun-
ter electromotive force will operate said in-

“dicator, and a suitable dial or index with

speed indications marked thereon. -

5. A motor, a series of resisfance units in
the motor circuit, an electrically operated in-
dicator, a series of resistance units in the in-
dicator circuit equal in number to the re-
sistance units in the motor circuit and means
for cutting the resistance step by step from
the motor circuit, said means simultaneously
cutting out the corresponding resistance
units from the indicator circuit.

6. A motor, a series of resistance units in
the motor circuit, an -electrically operated
indicator, a series of resistance units in the
indicator circuit equal in number to the re-
sistance units in the motor circuit, means for
cutting the resistance step by step from the
motor circuit, said means simultaneously
cutting out the corresponding  resistance
units from the indicator circuit, and means
for connecting the motor to the indicator
whereby the counter-electro-motive force
will operate said indicator and indicate the
speed of the motor on any resistance step.’

7. A motor, a series of resistance units in
the motor circuit, an electrically operated

indicator, a series of resistance units in the

indicator circuit equal in number to the re-
sistance units in the motor ecircuit, means
for cutting the resistance step by step from
the motor circuit, said means simultaneously
cutting out the corresponding resistance

units from the indicator circuit, means for

connecting the motor to the indicator where-
by the counter-electro-motive force will op-
erate said indicator and indicate the speed of
the motor on any resistance step, and means
for showing that the indicator is operating.

" 8. A motor, a series of resistance units in
the motor circuit, an electrically operated
indicator, a series of resistance units in the
indicator circuit, means for cutting the re-
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sistance step by step from the motor circuit,.

said means simultaneously cutting out re-

 sistance units from the indicator circuit,
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means for connecting the motor to the.indi-
cator whereby the counter-electro-motive
force will operate said indicator and indi-
cate the speed of the motor on any resistance
step, and means for showing that an electric
current is passing through the indicator.

9. A motor, a series of resistance units in
the motor cireuit, a series of electrically op-
erated indicators, a series of resistance units
in. the indicator circuit equal in number to
the resistance units in the motor circuit,
means for cutting the resistance step by
step from the métor circuit, said means si-
multaneously cutting out the corresponding
resistance from the indicator circuit, means

" for connecting the motor to the indicators
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whereby ‘the counter-electro-motive force
will operate said indicators to indicate the
speed of the motor on any resistance step,
and a lamp connected to each of the indi-
cators to indicate when current is passing
through the indicators.

10. A motor, a series of resistance units in
the motor circuit, an electrically operated
indicator, a series of resistance units in the
indieator circuit equal in number to the re-
sistance units in the motor circuit and means
for correspondingly varying the number of
resistance units in the motor circuit and in
the indicator circuit. :

11. A motor, a series of resistance units in-

the motor circuit, a motor-cireuit-controlling
means for varying the number of resistance
units in the motor circuit, means operated
through the motor-circuit-controlling means
to indicate on what resistance step or unit
the motor is operating, and means for con-
necting the motor to the indicator, whereby
the counter-electro-motive force will oper-
ate said indicator anrd give a speed indica-
tion. '
12. A motor, a series of resistance units
in the motor circuit, a- motor-circuit-con-
trolling means for varying the number of re-
sistance units in the motor circuit, means
operated through the motor-circuit-control-
ling means to indicate on what resistance
or unit the motor is operating, means
for connecting the motor to the indicator,
whereby the _counter-electro-motive force
will operate said indicator and give a speed
indication, and electrically opérated means
for showing that eurrent is passing through

4 the indicator.
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13. A motor, a series of resistance units
in the motor circuit, an electrically operated
indicator, a series of resistance units in the
indicator circuit and means for cutting the
resistance step by step from the motor cir-
cuit, said means simultaneously cutting out
the corresponding resistance units from the
indicator circuit. : -

1,144,388

14. A motor, a motor controlling means,

an electrically operated indicator, a circuit !

therefor, means operated by the motor con-
trolling means for completing the indicator
circuit to show the resistance in the motor
circuit, and means for connecting the motor
to the indicator, whereby the electromotive
force will operate said indicator-and there-
by give a motor speed indication.. . -

15. A motor, an indicator, means whereby
said indicator will be operated to show the
resistance in the motor circuit, and means
whereby said indicator may be connected to
the motor to give a speed indication for any
resistance in the motor circuit.

16. A motor, resistance in the motor cir-
cuit, an electrically operated indicator, re-
sistance in the indicator circuit, and means
for simultaneously changing the resistance
in the motor circuit and in the indicator cir-
cuit, whereby the indicator will show the
amount of resistance in the motor circuit.

17. A motor, resistance in the motor cir-
cuit, an electrically operated indicator, re-

- sistance in the indicator circuit, means for

simultaneuosly changing the resistance in
the motor circuit and in the indicator circuit,
whereby the indicator will show the amount
of resistance in the motor circuit, and means
for connecting the motor to the indicator to
give a motor speed indication for any re-
sistance in the motor circuit.-

18. A motor, resistance in the motor cir-
cuit, means for varying said resistance step.

by step, variable means for indicating what
step of resistance the motor is operating on,
and means for indicating by means of-the
counter electromotive force the speed of the
motor for any resistance in the motor circuit.

19. A motor, resistance in the motor gir-
cuit, means for varying said resistance step
by step, and variable means independent of

the resistance in the motor circuit for indi-

cating the step of resistance the motor is
operating on. . .

20. A motor, resistance in the motor cir-
cuit, means for varying the said resistance

step by step, and means independent of the

resistance in the motor circuit for indicating
the resistance step on which the motor is

opérating. :
91. A motor, resistance in the motor cir-
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cuit, means for varying the said resistance -

‘step by step, and means independent of the
resistance in the motor circuit for automati-
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cally indicating on what resistance step the

- motor is operating.

. 22. A motor, resistance in the motor cir-
cuit, means for varying the said resistance
step by step, means independent of the re-

, sistance in the motor circuit for indicating

on what resistance step the motor is operat-
ing, and means for indicating the speed of
the motor on any resistance step.

28. A motor, resistance 1n
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: -cuit, means for varying the said resistance = In testimony whereof I hereunto affix my
step by step, means independent of the re- signature in the presence of two witnesses.

" sistance in the motor circuit for indicating

. on what resistance step the motor is operat- : - FRANK W. SMITH.

5 ing, and means for indicating the speed of = Witnesses: ’
the motor on any resistance step by voltage Lmisan MoGuizg,

developed by the motor. » F. R. Mouizr.



