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“ To all whom it ay concerm:

Be it known that I, RuporLra M. ITUNTER,
of the city and county of Philadelphia, and
State of Pennsylvania, have invented an Im-

5 provement in Electrically-Propelled Cars, of
which the following is a specification.

My invention has rveference to clectrically-
propelled cars; and it consists of certain im-
provements, all of which are fully set forth
in the following specification and shown in
the accompanying drawings, which form a
part thereof.

This application (Case 119) relates to regu-
lating apparatus for electrically propelling
vehicles, and is designed to overcome the
dangers which are liable to arise in the opor-
ation of electric cars by careless handling of
the hand regulator by the operator. In the
operation of electric cars the operator, il care-
less, is apt to throw on excessive current, and
thereby not only cause the needless loss of
power at the generating-station, but also en-
dangers the insulation of the motor, and oth-
erwise puts a heavy strain upon the machin-
ery. Experience has shown that many mo-
tors are destroyed in this manner, and par-
ticularly so in the cases where a railway ex-
tends over irregular ground and where steep
grades are abruptly terminated.

In carrying out my invention I provide the
car with an automatic regulator independent
of the regulator of the operator, which oper-

" ates, upon the passage of any abnormal cur-
rent or of any abnormal speed of the motor
and vehicle produced thereby, to shut down
the current and prevent the speed increasing
beyond a given limit. In this manner it 1s
impossible for the operator to throw on more
than a current sufficient to obtain and main-
tain a predetermined speed, and hence it over-
comes the tendency of such operator to play
with the electric car or power to such an ex-
tent as to endanger the motor.

In the drawings, Figure 1 is a plan view
illustrating the construction of an clectrie
car embodying my invention, and Tig. 2is a
general view illustrating a modified arrange-
ment of the regulating mechanism.

The car is provided with one or morc clec-
triec motors 13, which may be mechanically
connected with the axle in any suitable man-
ner so as to propel the car. The motor is in-
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cluded in a motor-civeuit I, which receives
current from a battery G, carried on or mov-
ing with the car or from two line-conductors
by suitable eontact devices 8. The motor-
civouit contains a hand controller A of any
suitable construction for controlling the speed
of the motor; also, included in the motor-cir-
cuit is a resistance C and a resistance-chang-
ing lever I, pivoted at f and operated by a
governor D to throw in more or less of said
resistance automatically upon the speed of
the motorincreasing beyond a given amount.
The governor may be operated by a belt E
from the axle, or it might be arranged per-
manently upon the axle or upon the motor-
shaft. In fact,the governor may be operated
by any rotating portion of the eleetric car.

The operation will now be understood. The
current is passed to the motor through cireuit
1L, and the speed of the motor ig regulated by
the hand regulator A in the usual way. If the
speed increases beyonda predeterminedpoint,
the governor D operates to ghift the lever I,
50 as to throw in more or less of the resist-
ances C, and thercby autom atically shut down
the flow of currents through the motor-cirenit,
causing the speed of the motor to be reduced.
As the speed is reduced the governor D cuts
out more or less of the resistances C until the
maximum predetermined speed or a lower
speed is reached and maintained, and which
speed may be varied at any time by the oper-
ator manipulating the regulator A. By this
it will be seen that the operator cannot run
the car faster than the given speed, but may
have absolute control below that speed.

In Fig. 2 isshown an ar rangement whereby

the resistances C are inserted or cut out by a

switeh F, operated by an electro helix and core
forming an electric governor D, designed for
antomatically inserting resistances C propor-
tionally as the operator abnormally reduces
the resistance to the current by the hand reg-
ulator A.  Aspring d opposes the movement
of the switeh-lever IF, so that it shall not move
antil an abnormal current is flowing through
the motor. This deviee operates on the same
general prineiple as that shown in Fig.1, but
simply employs an electric governor instead
of a contrifugal governor. This electrie gov-
ernor responds quickly to any abnormal cur-
rent being thrown into the motor suddenly
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and before an appreciable counter electro-
motive force was generated, and thereby in-
sures thorough protection to the motor. It is
evident that the switch may be operated to
vary the motor resistance in the manner set
out in my patents, No. 385,054, dated June 26,
1888, No. 384,912, dated June 9, 1888, in which
cases no external resistances of the motor are
employed, but in which the coils on the motor
are coupled in different manners to vary the
resistance of the motor-circuit.

It will be understood that whether the elec-
tric governor shown in Fig. 2 is used in place
of the centrifugal governor shown in Fig. 1
the automatic regulator is still an electrically-
actuated governor. This will be apparent
when it is borne in mind that the centrifugal
governor depends for its operation on the
energizing of the electric motor to vary the
speed of the rotating parts, and is essentially,
though indirectly, a part of the governing
mechanism. The helix in Fig. 2 is only a sim-
ple form of motor, and in this case it alone
can be depended upon for controlling the cur-
rent when it is abnormal in motor-cireuit.

I do not limit myself to the details herein
set out,asmy invention comprehends, broadly,
any automatic mechanism, combined with a
hand current-regulator, which shall operate
independently of the hand current-regulator
to reduce the current automatically upon the
speed of the motor becomingexcessive through
careless or intentional abnormal manipula-
tion of the hand regulator by the operator.

Having now deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, is— -

1. In an electrically-propelled vehicle, the
combination of the motor, a sourceof clectric
energy, a motor-circuit, a hand current-regu-
lator for controlling the speed of the motor,
and an independent automatically-operating
regulator to reduce the current in the motor-
cireuit upon the speed of the motor becoming
abnormal through the careless’ manipulation
of the hand-operated regulator.

2. In an electrically-propelled vehicle, the
combination of the motor, asource of electric
energy, a motor-circuit, a hand ecurrent-regu-
lator for controlling the speed of the motor,
and an independent automatic mechanically-
operating governor-regulator connecting with
a rotating part of the car and controlled by
the speed of the electric motor to reduce the
current in the motor-circuit upon the speed of
the motor becoming abnormal through care-
less manipulation of the hand-operated regu-
lator.
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3. In an electrically-propelled vehicle, the
combination of a motor mechanically con-
nected to drive the axle, a source of electric
energy, a motor-circuit to supply current to
the motor, a hand current-regulator to control
the speed of the motor, and an independent
centrifugal regulator controlled by the speed
of the motor to reduce the current flowing
through the motor automatically upon the
speed of the motor increasing abnormally.

4. In an electrically-propelled vehicle, the
combination of an electric motor mechanically
connected to rotate the axle, a source of elee-
tric energy, a motor-circuit and hand current-
regulator to control the speed of the motor, a
variable resistance, and a centrifugal gov-
ernor, independent of the hand current-regu-
lator, controlled by the speed of the motor to
insert more or less of said resistances upon the
speed of the motor increasing above a pre-
determined point.

5. The combination, in an eclectrically-pro-
pelled vehicle, of a motor mechanically con-
nected to rotate the axle, a source of electric
energy, a motor-circuit, a hand current-regn-
lator to control the speed of the motor, a re-
sistance, and a resistance-changing switeh in-
dependent of the hand regulator to insert
movre or less of said resistances upon the speed
of the motor increasing above the maximum
predetermined speed.

6. In an electrically-propelled vehicle, the
combination of a motor to propel the vehicle,
a source of electric energy, a motor-circuit, a
hand-operated current-regulator to control
the speed of the motor, and an independent
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electrically-controlled current-governor for gg

controlling the current passing through the
motor to automatically reduce the current
when the same shall become abnormal.

7. In an electrically-propelled vehicle, the
combination of a motor to propel the vehicle,
a source of eleetric energy, a motor-circuit, a
hand-operated current-regulator to control
the speed of the motor, and an independent
electrically-controlled current-governor inde-
pendent of the hand regulator for varying the
resistance of the motor-circuit and controlling
the current passing through the motor to auto-
matically reduce the current when the same
shall become abnormal.

In testimony of whichinvention I have here-

-unto set my hand.

RUDOLPII M. HUNTER.

Witnesses:
ErNEST HOWARD I[UNTER,
S. T. YERKES.
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