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To all whom tt may concerv. _

Be it known that I, JONATHAN P. B. FISKE,
a resident of Alliance,in the county of Stark
and State of Ohio, haveinvented certain new
and useful Improvements in Starting or Stop-
ping Devices for Electric Motors; and I do
hereby declare the following to be a full, clear,
and exact deseription of the invention, such
as will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to an improvement in

starting and stopping devices for electric
motors. | |

Heretofore the usual method of opemting “

stationary motors has been to connect the ar-
mature with a rheostat of some kind, the
entire resistance of which at the moment of
starting the motor will be in the armature,
this resistance being cut out gradunally as the
motoris started. The operation of such start-
ing-rheostat is usually accomplished by an

attendant, who is required to turn out the re- |

sistance slowly as the motor attains speed.
Before the resistance can be turned out the
attendant must be careful to connect the mo-
or with the main line by means of a double-
pole switch.
ostat are usually located on the wall of the
room or a switchboard. It is necessary that
the operator be careful to close the doubie-
pole switeh before he manipulates the rheo-
stat and to exercise caution when cutting out
the resistance in order to avoid the burning
out of the armature. It is sometimes desir-

able and indeed necessary that the rheostat
be operated more or less automatically, ac-

cording to the following conditions, viz:
[First. When the current is cut off at Lhe
central station. Under these conditiqgns the

motor slows down and comes to rest, and

should the current be again turned on before
the attendant turns the rheostat into circuit
the current will rush into the motor without
anything to check it and burn out the ma-
chine. It is, therefore, desirable to have an
aufomatically -operated rhecstat, by which

the resistance will be switeched into eircuit

when the current is cut off at the central sta-
tion. This is accomplished by various de-
vices now on the market. | .

Second. When it is necessary to start or

The double-poleswitch and rhe-

work, or when the motor is located in an in-
accessible place, it is necessary that the rheo-
stat shall be automatic both in starting and
in stopping the motor, and to accomplish this
end various devices now on the market have
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been employed, such devices being operated -

by heavy solenoids or by worm and ratehet
gearing, which in turn operates the arm of
the rheostat. |

It is the object of my present invention to
obviate the defects, inconvenience, compli-
cacy, and inaccuracy of apparatus for regu-
lating the starting and stopping of electric
motors as heretofore constructed and to so
construet an apparatus that the motor and
starting and stopping devices shall be com-
bined and self-contained and the whole ap-
paratus self-operating, the only duty of the
attendant being to close the double-pole
switech when he wishes to start the motor and
open it when he wishes to stop the motor.

A further object is to produce simple and
efficient means whereby to utilize the torque
of the motor for the operation of controlling
devices when the motor isstarted or stopped.

A further object is to so consiruct a com-
bined motor and resistance device that the
torque of the machine will act to automati-
cally and gradually switch the resistance out
of or into circuit when the current is turned
on or off in starting or stopping the motor.
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A further object is to so construct an elec-

tric motor that the torsional action thereof

can be utilized to operate a rheostat and a

brake or either a rheostat or a brake.
With these objectsin view the invention
consists in the combination, with an electrie

| machine constructed and adapted to have a

limited torsional action, of devices for con-

trolling the starting and stopping of the ma-

chine, connected with said machine in such
manner as to be automatically operated by
the torque thereof. _

- The invention also consists in the combi-
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nation, with an electric machine the field-

magnets of which are so constructed and ar-
ranged as to have a limited torsional action,
of devieces fur controlling the starting and
stopping of the machine and means interme-
diate of said devices and the torsional field-
magnets whereby the torque of thelatter will

" stop the motor from a distance, asin elevator | operate to automatically actuate the devices
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forcontrolling the starting and stopping of the |
machine. | '
Theinvention also consists in the combina-
tion, withan electric motor having field-mag-
nets constructed and adapted to have a lim-
ited torsional movement, of a rheostat and de-
vices intermediate of the rheostat and said
torsional field-magnets whereby the torque of
the motor will serve to operate said rheostat.
The invention also consistsin the combina-
‘tion, with an electrie motor having field-mag-
nets constructed and adapted to have a tor-
sional action, of a rheostat and a brake and
devices intermediate of said torsional field-
magnetsand said rheostatand brake whereby
the torque of the motor will automatically op-
erale said rheostat and brake; and theinven-
tion also consists in certain novel features of
construction and combinations and arrange-
ments of parts, as hereinafter set forth, and
pointed out in the claims.
In the accompanying drawings, Figure 1is
a view of an electric motor embodying my
Improvements. Fig. 2 is a sectional view of
the same. Ifigs. 8,4, and 5 are detail views.
Fig. 6is a view illustrating the brake devices.
IF1g. 7 is a view showing the application of my
improvements to a constant-current motor.
A represents an electric motor comprising
n its structure an annular fixed frame c,
having a base b and standards ¢, in which
latter theshaft d of the armature B is mounted.
Within the fixed annular frame a movable
field-magnet frame C islocated and provided
with pole-pieces arranged in any preferred
manner. T'he frames ¢ and C are arranged
In such proximity to each other thata number
of lines of forece will pass from the principal
lield-magnet frame C to the fixed frame «,
thus constituting the latter, in effect, a fixed
portion of the field-magnets. The inner face
of the frame a and the outer face of the field-

Lo receive a cage D and produce a series of
bearings f° (two on each frame) for a series of
antifriction-balls g, located within said cage.
IFrom this construction and arrangement of |
parts 1t will be seen that when the current
enters the motor and the armature begins to
rotatein one direction the torque of the moy-
able field-magnets will cause the latter to turn
in the opposite direction. In other words, a
mutual torque between the field and the arma-
ture would cause the latter to rotate in one
direction and the formerin the reverse direc-
tion; but for my present purpose the move-
ment of the field-magnets or field- magnet
frame C will be limited by suitable stops 1,
and in order to check the speed and cushion
the movement of the movable frame C a dash-
pot + will be provided and the piston of said
dash-pot connected with said movable field-
magnet frame by stud 2 and link z. The
field-magnet frame C will also be provided
with alng 7, to which springs & are connected,
sald springs extending in opposite direetions |
from said lug and connected to the fixed frame |

or the base thereof, the springs & tending to .
maintain the movable frame C in its normal
position, with the lug 7 midway between the 4

stops /i, when the motor is not in operation
and to return said movable [rame to its nor-
mal position after the current shall bave been

shut off from the motor.

A rheostat or resistance-coil D is secured
to the movable frame (or said coil may De
secured to the fixed frame if desired) and is
preterably composed of a coiled ribbon of
German silver or other resistance material
having miea or other suitable non-conducting
material interposed between its convolutions.
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One face of the coil is milled to produce a

path [ (preferably made in the ave of a cirele)
tor the accommodation of a contact-shoe m,
which is carried by a lever o, pivoted at its
upper end to the upper portion of the mov-

| able frame C. The lever o also carries » pin-

1on p, which is conecentric with the pivot of
said lever and adapted to mesh with a rack-
bar g, secured to the fixed frame a. If de-
sired, the leveroand pinionp may be mounted
on the fixed frame and the rack-bar sceurerl
to the movable frame.

It is not absolutely essential that the resist-
ance-coil besecured toany part of the motor,as
it may be secured to the wall of the room and
the contact-shoe connected in a suitable man-
ner by rods, &ec., with the movable frame C.

The moment the current is made to enter
the motor it passes directly into the shunt
field-coils. It also passesthrouch the resist-
ance-coil, and thence through the armature
and out. The armature has a tendency to ro-

(O
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tate to the right or left, depending upon the

direction in which the switch is thrown in

105

starting the motor, and at the same time the -

movable field-magnet frame commeneces to ro-
tate or move slowly in the oppositedirection,
the rapidity of this movement of the frame C
being governed by the dash-pot, as above ex-
plained. As the frame C moves, the engage-

I1Q

ment of the teeth of the pinion p with the
rack-bar g causes said pinion to turn and the

lever o to move in the arc of a circle, carry-
ing the contact-shoe m over the face of the
resistance-coil, and thus gradually cut out the
resistance from the armature-cirenit, the ar-
maturethereby acceleratingitsspeed. When
the contact-shoereaches the endof the resist-
ance the armature will be receiving the full
line potential,and will thereby soon attain its
fullspeed. The moment the current is cut off
from the motor the retractive springs /& will
cause the movable field-magnet frame and
contact-shoe to return to their normal posi-
tions. |

It will be seen that all that is necessary in
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operating a motor provided with my improve-

‘ments is to turn the current on or off, when
the motor will gradually speed up or slow

down and come to rest.

It is often desirable to provide the motor
with a brake to assist in controlling the stop-
ping of the armature, especially in cases in
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whleh the motor is used for elevating heavy 1 rheostat, a contact shoe, and connections be-

10

weights. In Fig. 6 I have 1llubtrated such a
blake constructed and adapted to be actuated
by the torque of the field-magnets. A brake-
disk 7 is secured to the armature-shaft in any
suitable manner, and on the periphery of this

disk a brake or friction band " is placed.

The respective ends of the brake-band 7" are
connected with the short arms 7* of levers 77
which latter are pivotal at 7° to the stationary
frame of the motor or to'a standard project-

- ing therefrom. In pivotally connecting the
~levers 7° to the standards of the main frame I
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prefer to employ rock-shafts Sy to eachof whlch

a4 depending crank-arm s’ is secured and_

adapted to be engaged by rollers?, carried by
the movable ﬁeld-magnet frame C. The long

arms of theleversriareconnected together, as |

at ¢/, and at their point of juneture a link u is
connected, to the lower end of which a weight
v 18 secured. IFrom this construction and ar-

rangement of parts it will be seen that when
the ‘motor is at rest the weight v will operate
to tighten the band on the brake-disk, but
that When the motor starts the torque of the
movable field-magnet frame will cause the
Jatter to turn, as above explained, and the
rollers carried by said movable frame to en-
cgage the crank-arms s” and turn-the rock-
shaf ts s, thus raising the weight v and loosen-
ing the bauds on the brake- dlsks When the
current is shut off from the motor, the mov-
able field-magnet frame C will be retumed to

itsnormal p051t101:1 by the weight v, which will |
also tighten the brake-band by 10tat1nﬂ‘ rock- |

shaft fr'?, and thus stop the armature.

The prinecipal use of my improvéments will |
be with constant-potential motors. Inthecase |
of constant-carrent motors it i1s necessary to
vary the strength of the magnetic field by

cutting out more or less turns of field-magnet

torque of the movable field-magnet frame, as
shown in Fig, 7. In thisconstruction a rack-

bar w is secured to the movable field-magnet |
frame and transmits motion (as said frame ]
moves) to a pinion w’, to which latter a con- |

tact-arm w*is secured,said arm being adapted
to pass over a series of contacts «, and the

contacts are connected with the various turns
or convolutions of the field-magnet coils by

suitable wires or connections «’.

My improvements are very simple in con- |

struction, sure of 0perati0n ~compact, and.

effectual in all respects in the performance
of their funections.

It is evident that various changes might be
made in the details of construction of my |
invention without departing from the spirit

thereof or limiting . its scope, and hence 1 do
not wish to limit myself to the preeise details

herein set forth; but,

- Having fully desmlbed my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. The combination with a fixed motor
frame, of a movable field magnet frame, a

| torque of the movable field maf-rnet frame will
automatically operate said shoe and cause 1t

| to pass over the contacts of the rheostat, sub-

‘%taﬂtlfﬂl} as set forth. -

I . The combination with a fixed motm

fia,me, and a movable field magnet frame

within the fixed frame, of amifrietion devices
between said frames, a resistance device, a
contact shoe adapted to pass. over the con-

tacts of said resistance coil, a contact lever.
carryving said shoe and pwoted toone of said.

fmmes, a rack barsecured to the other frame,
and a pinion adapted to move with said con-
| tact lever and concentric with the pivot
thereof, said pinion being adapted to mesh
with said rack bar, Wheleby the {orque of the
movable field maﬂ‘net frame will canse mo-
tion to be tmusmltted to said contact shoe,
substantially as set forth.

I 3. The combination with a fixed frame of a

motor, and a movable frame within the fixed
frame recesses in said frames for the recep-
tion of balls located between the frames, de-
vices for controlling the starting and stopping

of the motor, and connections between sald

 devices and the movable frame, subbtantmlly
as set forth.

4, The combination with a fixed motor
| frame, of a movable field magnet frame beatr-
ing such relation to the ﬁxed frame as {o per-
mit the passage of lines of force to the latter,
antifriction bearings between said frames,
devices for eontrolhnﬂ* the starting and 51:01:)-

ping of the motor, Ehlld connections between

i the movable frame and said devices, substan-
tially as set forth.

5. The combination with a fixed motor
frame, of a movable field magnet frame lo-

| cated within the fixed frame, stops to limit
wire, which I propose to accomplish by the |

the movement of said movable field magnet
frame, springs connected with the movable
frame and adantedto maintain it in a normal

of the motor, &nd connectlons between the
movable ﬁeld magnet frame and said devices,
substantially as set forth.

6. The combination with a fixed flame of
a motor, and a movable field magnet frame
within the fixed frame, means for limiting
the movement of said movable frame, & de—

| vice for controlling and cushioning the move-
ment of said movable frame, devmes for con-

&

| tween said shoe and frames, whereby the
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position when the motor is not running, de- |
vices for controlling the starting and stopping
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trolling the starting and stopplnw of the

L motor, and connectmns between the movable
field mafrnet frame and said devices, substan-
tially as Set forth.

7. The combination with a fixed motor-
frame having a recessed inner face, and a
movable ﬁeld magnet frame within the fixed
frame and having a recess in its periphery,
of a cage within said recess, balls within said
cage bemmn' on the respective frames, de-
vices for controlhnn' the starting and stop-
ping of the motor, and connections between
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sald devices and the movable field magnet

frame, substantially as set forth.

3. T'he combination with an electric ma-
chine having a revoluble member and a mem-
ber capable of oscillating, of a Dbrake wheel
carried by the revoluble member, a brake

band or shoe cooperating with said brake :

wheel, a rock shaft connected with said brake
band or shoe, a projection on the oscillatory
member of the machine and an arm con-
nected with the rock shaft and adapted to be
engaged by said projection, whereby to auto-

matically release the brake band or shoe, sub-

stantially as set forth.

J. Tho combination with an electric motor
having a rotary member and an oscillatory
member, a brake wheel on the rotary mem-
ber and a brake band or shoe cooperating
with said brake wheel, of a rock shaft con-
nected with said bralke band, connections in-
termediate of said roclk shaft and the osecil-
latory member of the motor, and a cushion-
ing device connected with said shaft, sub-
stantially as set forth. .

10, T'he combination with an electric motor

having a rotary member and an oscillatory |

543,523

| member, a brake wheel on the rotary member

and a brake band or shoe cooperating with
salG brake wheel, of a rock shaft connected
with said brake band, a projection on said
oscillatory member of the motor and an arm
connected with the rock shaft and adapted
to be moved by said projection, whereby to
release the brake, substantially as set forth.

11. T'he combination with an eleetric motor

30

35

having a rotary member and an oscillatory

member, a brake wheel carried by said rotary
member and a brake band or shoe on said
brake wheel, of a rock shaft connected with
sald brake band or shoe, a projection on the
oscillatory member, an arm connected to the

rock shaft and adapted to beoperated by said

projection torelease the brake, and a weighted
lever connected with said rock shaft, sub-
stantially as set forth,

In testimony whereof 1 have signed this
specification in the presence of two subserib-
ine witnesses. o
JONATIIAN . B. FISKE.
Witnesses: -

WiLLis I, RAMSEY,
. WOOLGAR,
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