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My invention relates to electrically driven

vehicles of t

he type having an internal com-

bustion engine or cther prime mover arranged

to drive a ge

nerator to which the driving mo-

5 torsof the vehicle are connected,
In operating vehicles of this kind, it is the
practice to control them entirely by regulat-
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ing the spee

d of the engine. When it is de-

sired to bring the vehicle to a stop, the engine

slowed down to idling speed, and the brakes

applied without disconnecting the driving
motors from the generator. This is permis-
‘'sible because the voltage of the generator at
idling speed is'so low that there is substan-
tially no torque exerted by the driving mo-

tors. In starting the vehicle the brakes are

released and

the engine speed increased which

gradually raises the voltage of the generator

to the norm
motors to gi

al value and causes the driving

ve the necessary starting torque.

The generator in a vehicle of this kind, there-

fore, builds
the load of
thereto and
celerated at
the starting
ent upon the
ain classes
1akke freque

wl iy

I

up its voltage slowiy becanse of
the driving motors connected
for this reason the vehicle is ac-
a correspondingly slow rate as
torque of the motors is depend-
voltage of the generator. In cer-
of service where it is desived to
nt stops during a run, as for ex-

ample, in passenger busses, this slow rate of

acceleration

Is a great disadvantage because

it substantially decreases the average speed

of the vehicl

c.

The object of my invention is to provide an
arrangement in an electric vehicle of this

character w

hich will considerably increase

the rate of acceleration of the vehicle in start-
ing, and thereby increase the average speed
of the vehicle when it is being -operated un-
der conditions requiring frequent stops. I ac-
complish this by providing an auxiliary

winding ass
tem of the g
ng starting

ociated with the excitation Sys-
enerator which is energized dur-
the vehicle by means independ-

ent of the generator so as to increase the rate
of building up of the voltage of the generator

under the lo

ad of the driving motors and in-

crease the rate of acceleration of the vehicle..
My invention will be more fully set forth in

the fellowin

g description, referrinig to the ac-

1828. Serial No. 284,733,

companying drawing, and the features of
novelty which characterize my invention will
be pointed out with particularity in the
claims annexed to and forming a part of this
specification. :

The single figure of the drawing diagram-
matically illustrates the electrically driven
vehicle embodying my invention,

Referring to the drawing, the vehicle in

connection with which I have shown my in-
vention comprises an internal combustion en-
gine 10 having a throttle lever 11 or other
suitable device for controlling the speed of the
same and directly connected to the armature
12 of the generator to which the driving mo-
tor 13 of the vehicle is connected. The gen-
erator is provided with an excitation system
including a shunt exciting field winding 14
and a series commutating exciting field wind-
ing 15. One brush 16 of the driving motor
13 is directly connected to the load brush 17
of the generator by a cirenit including com-
mutating exciting field winding 18 thereof
and the commutating exciting field winding
15 of the generator. The other terminal 19
of the motor is arranged to be connected to
the other load brush 20 of the generator
through the exciting field winding 21 of the
motor and the contacts of a controller. One
terminal of the shunt winding 14 is con-
nected to the load brush 17 of the generator
and the other terminal thereof is connected to
the load brush 20 by a circuit including the
controller, a resistance 22 and normally closed
switch 23. In order to provide for decreas-
ing the excitation of the generator when it is
heavily loaded a resistance 94 is connected
across the switch 23 and a foot pedal 25 is ar-
ranged in the vehicle for opening the switch
23 to place this resistance in cireuit with the
winding 14. The controller for the vehicle is
provided with a plurality of relatively movy-
able contacts 96 and 27 arranged so that in
position 50 the motor 13 is connected to the
generator for forward operation, in position
60 the motor and generator are connected
through a resistance 28 for braking, and in
position 70 the driving motor is reversed.

In ordinary operation of the vehicle the
driving motor 13 remains connected to the
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armature 12 of the generator, and the vehicle
is controlled entirely by controlling the speed
of the engine 10. When it is desired to stop
the vehicle, the throttle lever 11 of the engine
is moved to close the throttle which decreases
the speed of the engine and the voltage of the
generator so that the driving motors 13 exert
substantially no torque, and the brakes can
be applied in the usual manner to bring the
vehicle to rest. In starting the brakes are
released and the lever 11 is moved to open the
throttle which increases the speed of the en-
gine 10, and the voltage applied to the driving
motor by the generator. However, as the
driving motor 1s connected directly across
the terminals of the generator during the pe-
riod that the vehicle 1s being accelerated, the
generator, which is self-excited by the shunt
field exciting winding 14, builds up its voltage
quite slowly and accelerates the vehicle at a
correspondingly slow rate. In accordance
with my invention the rate of acceleration of
the vehicle, when it is started under this con-
dition is increased by providing an auxiliary
winding 29, which is adapted to be energized
by any suitable means independent of the gen-
evator during starting of the vehicle to in-
crease the rate of building up of voltage of

the generator and correspondingly increase

the rate of acceleration of the vehicle. Inthe
particular construction illustrated the auxil-
iary winding 29 is energized by a battery 30
having one terminal directly connected there-
to and the other terminal, which is grounded
at 31, connected thereto through contacts 32
and 33 of a relay and contacts 34 and 35 of
a switch controlled by the throttle lever 11
or other controlling device of the engine.

Tt is desirable when the vehicle is stopped
that this auxiliary winding should not be
energized because the driving motor 13 re-
mains connected to the armature 12 of the
cenerator and its voltage at idling speed of
the engine would be great enough to cause

veessive short-circuit current through the
motor. For this reason, I arrange the con-
tacts 34 and 35 of the switch controlled by
the throttle lever 11 so that the auxiliary
winding 29 is energized in response to mov-
ing the throttle lever from closed toward open
position, and so that the auxiliary winding
is deenergized in response to moving the
throttle lever from open toward closed posi-
tion. In this way the auxiliary winding 29
will be energized during the period that the
vehicle is being accelerated so as to increase its
rate of acceleration, but will be deenergized
when the throttle is closed in stopping the
vehicle. o :

After the vehicle has reached normal run-
ning speed the auxiliary winding should be
deenergized because this additional excita-
tion increases the load on the generator, and
thereby slows down the engine below the speed
corresponding to its maximum power output.

The throttle is not entirely closed under this:

condition so that it is necessary to provide
other means for deenergizing the auxiliary
winding. I prefer to do this by means re-
sponsive to the electrical characteristics of
the generator for opening the contacts 32 and
33. The arrangement which I have shown
comprises a coil 36 of the relay including the
contacts 82 and 33 which is connected across

‘the generator field exciting winding 14 and

the resistance 22 in circuit therewith. This
relay is constructed so that the contacts 32 and
33 remain closed until the normal voltage of
the generator at running speed of the vehicle
is attained, and then the contact 32 is raised
from contact 33 by the coil 36 which deener-
gizes the auxiliary winding 29.
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Tn the operation of the vehicle which I have

described, after the engine has started, the
controller is moved to position 50 which con-
nects the driving motor 13 directly to the gen-
erator 12. The lever 11 is then moved to
open the throttle which increases the speed
of the engine and, at the same time, closes
the contacts 34 and 85 so as to energize the
auxiliary winding 29 of the generator. This
causes the voltage of the generator to build
up rapidly, and the driving motor 13 to ac-
celerate the vehicle at a correspondingly rapid
rate.  When the vehicle reaches normal run-
ning speed the contacts 32 and 33 of the relay
are opened by the coil 36 which deenergizes
the auxiliary winding 29 so that it will not in-
terfere with the normal operation of the ve-
hicle. Upon bringing the vehicle to a stop,

the lever 11 is moved to close the throttle and -

to move the contact 35 out of engagement with
the contacts 34 and open the circuit to the
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auxiliary winding 29 which will also be open '

at this fime because the contact 32 will have
been raised by the coil 86. As the vehicle is
brought +o rest the voltage of the generator
will be reduced so that the coil 86 will be
only slightly energized which will permit the
contact 32 to drop irto engagement with the
contact 33. This will not, however, energize
the auxiliary winding 29 because the contacts
34 will be opened by the previous movement
of the lever 11 to close the throttle, so that
when the vehicle is brought to rest heavy

short-circuit current through the motor 13 is.

avoided without the necessity of disconnect-
ing it from the generator.

In view of the foregoing it will be seen that
1 have produced a simple arrangement for
increasing the acceleration of an electrically
driven vehicle which will not interfere with
its normal operation or overload the engine
at idling speed when the vehicle is at rest.

Modifications of the construction disclosed
herein will occur to those skilled in the art
so that I do not desire to be limited to the
particular arrangement shown and described
except as defined in the appended claims.

What I claim as new and desire to secure
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by Letters Patent of the United States, is:—

1. An electrically driven vehicle compris-
ing an engine, a generator driven by said en-
gine, a driving moter for said vehicle adapt-
eid to be connected to said generator, an ex-
citation system for said generator energized
by the same, an auxiliary winding associated
with said excitation system, means for en-
ergizing said auxiliary winding during start-
ing of said vehicle to facilitate building up
of the voltage of said generator under loa 1,
and means connected across said generator
and respensive to the normal voltage of said
generator when said vehicle has reached run-
ning speed for deenergizing said auxiliary

=
winding.

2. An electrically driven vehicle compris-
Ing an engine having a controlling device, a
generator driven by said engine, a driving
motor for said vehicle adapted to be connect.
ed to said gensrator, an excitation system
for said generator energized by the same, an
auxiliary winding associated with said ex-
citation system, means controlled by said con-
trolling device for energizing said auxiliary
winding during starting of said vehicle so
as to facilitate building up of the voltage of
sald generator under load, and means con-
nected across said generator and responsive
to the normal voltage of said generator when
said vehicle has reached running speed for
deenergizing said auxiliary winding.

8. An electrically driven vehicle compris-
ing an engine having a device for controlling
the same, a generator driven by said engine,
& driving motor for said vehicle adapted to
be connected to said generator, an excitation
system for said generator energized by said
armature, an auxiliary winding associate
with said excitation system, means for en-
ergizing said auxiliary winding in response
o moving said device to increase the speed
said engine so as to facilitate building up
of the voltage of said generator under load
during starting of said vehicle and for de-
energizing said auxiliary winding in response
to moving said device to decrease the speed of
said engine, and means connected across said
generator and responsive to the normal volt-
age of said generator when said vehicle has
reached running speed for deenergizing said
auxiliary winding.

4. An electrically driven vehicle compris-
ing an engine having a device for controlling
the same, a generator driven by said engine,
a driving motor for said vehicle adapted to
be connected to said generator, an excitation
system for said generator energized by said
armature, an auxiliary winding associated
with said excitation system, means for en-
ergizing said auxiliary winding in response
to moving said device to increase the speed
of sald engine above idling speed so as to
facilitate building up of the voltage of said
generator under load during starting of said

o ot

o
1
o
I

3

vehicle and for deenergizing said auxiliary
winding in response to moving said device
to decrease the speed of said engine below
idling speed, said means including a bat-
tery connected to said auxiliary winding, and
means including a relay connected neross said
generator responsive to the normal voltage
of said generator when said vehicle has
reached running speed for deenergizing said
auxiliary winding.

In witness whereof, I have hereunto set my
hand this 9th day of June, 1928.

WALTER C. HARRIS.
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