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To all whony it mai conecern:

Be it known that I, EDWARD M. BENTLEY,
a citizen of the United States, residing at New
York, in the county of New Y ork, State of
New Yor]{, have Invented certain new and
useful Improvements in Klectric Motors, of
which the following is a specification.

My invention relates to a method of and
apparatus for operating electric motors so
that they may be readily controlled and the
relative directions of movement of the motor
and driven mechanism reversed, the said
method being especially applicable to motors
employed in propelling vehicles on an elec-
tric ratlway and arranged in multiple-are
circuit. When two or more motors are in
multiple arc with one another, it is desirable
that 1n stopping the operation of the machine
driven by either of the said motors the mo-
tor should be mechanically disconnected from
1t8 load. It isalso desirable thatthe commu-
tator-brushes of the motor should have a con-
stant direction of lead, so that the motor may
constantly rotate in one direction, while me-
chanical devices are employed to reverse the
connection of the motor with its load, so that

‘while the motor runs in a constant direction

the mechanism driven thereby may run in
relatively-opposite directions. 1 have found
1t desirable that the motors used in this man-
ner should havetheirarmature-coilsand their
field-magnet coils in series with each other,
so that when there is any decrease in the
counter electro-motive force of the motor the
consequent increase of current in the motor-
circult will act to strengthen the power of the
field-magnets.

My invention 18 shown in the accompany-
ing drawings, wherein—

Figure 1 is a plan having the circuits lead-
img to and tfrom the motor l*epresented dia-
ﬂ'ramnmt]_ca]ly, and Kigs. 2 and 3 are details
of the elutch mechanism.

For changing mechanically the connection
of the motor with the vehicle I employ the
mechanism controlled by the lever L. D is
the motor-shaft, upon which 18 the beveled
frictionorgear wheel C. Thiswheel C meshes
with a similar wheel K, and E in one position
of lever L/ engages with- a third wheel F,
which is on shaft D’, so that for a given direc-

| tion of rotation of D an opposite direction of

rotation 1s 'imlmrted to D’. In the other po-
sition of lever I.” wheel F, which has a sliding
motion on D/, is thrown out of enga%mult
with K, and at the same time a friction-clutch
G between D and D’ is thrown into action,
so that a given direction of rotation of D m-
parts the same direction of rotation to D’.
The friction-cluteh, as shown in Figs. 2 and 3,
consists of two cone-shaped members g’ g% the
former of which is fixed upon shaft D, and
the latter is attached to the gear or friction

wheel I and moves therewith toward and away

from shaft D. The gear or friction wheel
upon shaft D’ engages with corresponding
wheels upon the counter-shaft X, and upon
the shaft I are worms W,engaging with worm-
wheels on the axles of the car. The leverl.’
also controls a resistance R in the motor-cir-
cuif, so that when the leveris in its middle
position the maximum resistance is inserted
in the motor-circunit, and any racing of the
motor when freed from its load 1s thus auto-
matically prevented. The circuit alter leav-
ing the motor, to which it may be readily
traced from contact A, goes to an insulated
contact-piece upon lever L/, which is adapted
to sweep over a series of contact-plates, so as
to include more or less of resistance R in the
motor-circuit, and from this resistance R the
circuit passes by wire O to a similar resistance
controlled by lever I, and thence passes to a
negative contact I3.

On the shaft D is a brake-wheel . The
brake-shoes It/ i/ are on opposite sides of the
wheel, the former being pivoted at I and the
latter at f. Arodg connects the two shoes,
so that a single movement of lever L¢ oper-
ates them both to apply them or removethem
simultaneously to orfrom the brake-wheel 1.
The lever I.* also controls a resistance in the
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motor-circuit, so that the current through the

motor may be decreased at the same time
that the brake is applied. |

It will be seen by applying the brake di-
rectly to the motor-shaft a mechanical ad-
vantage is gained through the intermediate
geming between the niot-or and the axle of
the car.

The method of using my invention will be
readily understood from the foregoing de-
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serlptlon of the mechanism employed, for let | stant diréction of lead, of a driven mechan-

‘1t be supposed that the motor is drwmﬂ the

car or other driven mechanism in one dlrec-
tion, and that it is desired to reverse the
direction of movement. The lever 1./ will
be shifted sufficiently to disconnect the load
from the motor. The motoris also regulated
80 as to prevent its racing, and then when
the momentum of the dmven mechanism has
been reduced to such an extent that it will
notoverpower the motor the lever L’ is moved
still farther, and the load is again connected
to the motor which will then dr ive 1t in the
opposite d11"eet1011, the relative directions of
movement of the motor and driven mechan-
ism being changed without reversal of the
motor. Furthermore, when it is simply de-
sired fo stop and start the driven mechanism
without altering the direction of movement,
the same method is em ployed, except that the
lever L’ is moved back again to its original

position instead of forward to shift the me-
chanical connections.

This application is a division of my applica-

tion, Serial No. 171,195, filed July 10, 1885.
VVhat I claim i 15—-—-

1. T'he method of Teversing the direction of

movement of mechanism driven by an elec-
tric motor operating upon a constant-poten-

tial circuit, which consists in disconnecting
the meclumsm from the said motor, reg ulat—

ing the motor to prevent racing of the same, .

Shlftmn' the mechanical connec‘mon% between
the motor and driven mechanism, so that the
relative directions of movement of the motor
and driven mechanism will be reversed, and,
finally, in reconnecting the motor with itsload
when the momentum of the driven mechan-
1Ism has been reduced to a point where it will

not overpower the motor, substantially as set

forth.

2. Themethod of controlling the movement
of mechanism driven by an electric motor,
which consists in disconnecting the driven
mechanism mechanically from the motor, reg-
ulating the freed motor to prevent racing of
the same, and, finally, in reconnecting the
mechanism with the motor, substautmlly as
set forth.

3. The eombmatwn, with an electrie motor
having its commutator-brushes set with a con-

—— ekl .

ism operated by said motor, power-transmit-
ting gearing between the motor and driven

‘mechanism, a mechanical reversing devicefor

altering the relative directions of movement

of the motor and driven mechanism, and a.

regulator to preventracing of the motor when
freed from the driven meeh&msm stubstan-
tially as described.

4. The combination of an electric motor and
a driven mechanism with a mechanical re-
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versing-gear for altering their relative direc-

tions of movement, and a regulator for con-
trolling the electric motor, automatically op-

erated by the reversing-gear, substantially as

described.

o. The combination of an electric motor on
a constant-potential circuit with a driven
mechanism, an intermediate clutch for con-
necting and disconnecting the motor and
driven mechanism, and a regulator for the
motor, automatically operated upon the dis-
engagement of the motor from itsload to pre-
vent racing of the motor, faubstantmlly as de-

_ scribed.

6. The combination of an electric motor
and driven machineoperated thereby, a brake
for arresting the movement of the driven
mechanism, a regulator for the motor, and a

common controlling deviece for both the regu-

lator and brake, substantially as deseribed.

7. The combination of a reversing mechan-
ism between the motor and its load and a
resistance in the motor - circuit eoni'rolled
thereby.

8. The combination,with an electric motor
and its load, of an intermediate speed-reduc-
ing mechanism and a brake for arresting the
movement of the driven load applied through
sald intermediate mechanism.

9. The combination,with an electric motor
and 1ts load, of 1ntermediate speed-reducing
mechanism, a brake-wheel on the motor-shaft,
and a brake for arresting the movement of
the load applied through said wheel, substan-
tially. as described.

EDWARD M. BENTLEY.
Yitnesses: |
G. RENAULT,
ROBT. W. BLACKWELL.

75

8o

10

95




	Drawings
	Front Page
	Specification
	Claims

