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This invention relates to apparatus for start-
ing internal combustion engines and more par-
ticularly for engines for propelling vehicles
which have a clutch control pedal and a gear

- shift lever.

It is one of the objects of the invention to
provide improved means for automatically mov-
ing the gear shift lever into neutral position and
to automatically move the clutch pedal lever to
clutch disengaging position in response to the
cperation of the starting of the engine.

Further objects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-
+ panying drawing wherein a preferred embodi-
ment of one form of the present invention is
clearly shown.

In the drawing:

The figure of the drawing is a wiring diagram
‘illustrating a form of the present invention.

" Referring to the drawing, 20 designates an
electric motor which drives a shaft 21 directly
engageable by a pinion 22 movable along a shaft
In engagement with a stop attached to the
_ 25 shaft and into mesh with the fly wheel gear

24 of the engine to be started. It will be

understood that the operation of the motor in

& direction for cranking the engine will cause

the pinion 22 to be automatically moved along
80 the shaft 21 into engagement with the stop
23 whereupon the pinion 22 will turn with the
shaft 21 to crank the engine through driving
engagement of the pinion 22 with the gear 24.
It will be understood that when the engine be-
- eomes self-operative, the pinion 22 is automati-
cally demeshed from the engine gear 24.

The motor 20 is connected with a switch con-
tact 25 engageable with a movable switch con-
‘tact 26 having an operating button 27 and
40 adapted to engage also a contact 28. The switch
contact 26 is held in open position by a spring
29 resting against a stationary stop 30. _The
contact 28 is connected by wire 31 with a con-
tact 32 adapted to be engaged by a movable con-
tact 33 which also engages a stationary contact
34 connected by wire 35 with a battery 36
grounded at 37. The contact 33 is attached by
a rod 38 to an armature 39 which cooperates
with a magnet coil 40, one end of which is-con-
o hected by wire 41 leading to terminal 42 con-

nected with ignition apparatus, (not shown) and

connectibie with the battery wire 35 by ‘a switch

43. The other end of the coil 40 is connected
- by a wire 44 with a terminal 45 of generator 48
which is grounded at 47. The generator ter~
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minal 45 is connected with the battery wire 35 -

by a cut-out or reverse current relay 48 which
operates automatically to connect the generator
46 with the battery 36 when the generator volt-
age has attained a predetermined value. The
relay 48 operates to disconnect the battery from
the generator when the voltage of the latter falls
below that of the battery.

The starting motor switch is automatically
moved into closed position by electro-magnetic
means comprising a winding 50 connected with
wire 31 and grounded at 51 and comprising an
armature 52 attached to a rod 53 which is
adapted to actuate the switch button 27 and
which is connected at 54 with the clutch pedal
lever 55 of the vehicle. ’

The gear shift lever is shown in neutral posi-
tion by the full lines at 60 and in gear meshing
positions 60a and 60b indicated in dot-and-dash
lines in the drawing. In order to insure that
the gear shift lever 60 is in neutral position while
cranking the engine, there is provided an elec-
tro-magnetic device comprising a coil 62
grounded at 83 and connected by a wire 64 with
switch terminal 25. The winding 62 cooperates
with an armature 65 attached by a link 66 to the
lever 60. In case the gear shift lever 60 is in
one of the gear meshing positions 60a or 60b,
the armature 65 will be located in a decentered
position with respect to the coil 62.

The operation of the device is as follows:
When it is desired to start the engine, the oper-
“ator moves the switch 43 thereby connecting the
battery with the ignition apparatus and with the
electro-magnetic winding 40 through the follow-
ing circuit: switch 43, wire 41, winding 40, wire
44, terminal 45, generator 46, ground connections
47 and 37. When this occurs, the armature 39
will be attracted to move the contact 33 into
engagement with the contacts 34 and 32. When
this occurs, the magnet winding 50 will receive
current through the following circuit: battery
36, wire 35, contacts 34, 33, 32, wire £1, coil 50,
ground connections 51 and 37. The coil 50 being
energized, the armature 52 will be attracted
downwardly to cause the pedal 55 to move into
clutch disengaging position and to close the
switch comprising contacts 28, 26 and 25 where-
upon the ‘motor will receive current from the
battery and the engine will be cranked. The
closing of the motor switch also causes the coil
62 fo receive current from the battery. When
this occurs, the gear shift lever will be moved
into neutral position provided it formerly oc-
cupied one of its gear meshing positio

ns.
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. It -is therefore apparent that the present in-
vention' provides for disconnecting the engine
from the vehicle transmission and also for mov-
ing the gear shift lever into neutral position.
This insures disconnecting the engine from the
vehicle during the starting of the engine so that
the vehicle will not be started by the starting
motor and also insures that the eéngine will be

disconnected from “the vehicle at the time the -

engine ‘becomes self-opérative thereby preventmg
accidental starting of the vehicle.

When the engine becomes self-operative, the

voltage of the generator 46 is such as to cause
current to flow through the winding 40.in-oppo-~

sition to the current supplied by the battery 36.

Under these conditions the magnetic ‘influence of
the winding 40 on the armature 39 w111 be weak-
ened to such an extent that thé contact 33 will
drop away from engagement with the contacts

34 and 32 thereby disconnecting the battery.

from the engine starter, from the clutch pedal
control and from the gear shift lever control.
Therefore, while the engine is running, the
clutch pedal and the gear.shift lever may be
operated in the usual manner without affecting
the.engine starter, and the engine started can
not_be operated.

This application is very similar to apphcant’
copending application, Serial No. 541,387, which
contains claims which are directed to a specific
modification of the invention covered by the
claims.

‘While the form of embodiment of the present
invention as herein disclosed, constitutes a pre-
ferred form, it is to be understood that other
forms might be adopted, all coming within the
scope of the claims which follow.

What is claimed is-as follows:

1. Engine starting apparatus comprising, in

" combination, a storage battery, an engine driven

generator for charging the battery, a cut-out
relay for controlling the connection of the bat-
tery and generator, a starting motor, a transmis-
sion clutch pedal, a transmission gear shift lever,

- electromagnetic devices for moving said pedal

and lever into transmission disengaging posi-
tion, a relay switch for closing a circuit to said
starting motor and to said electromagnetic de-
vices said relay switch having a winding con-
nected at one end between the generator and
cut-out relay, and a manually operable switch
for connecting the other end of the relay switch
winding directly with the battery. -

2. Engine starting apparatus comprising, in
combination, a storage battery, an engine driven
generator for charging the battery, a cut-out
relay for controlling the connection of the bat-

"tery and generator, a starting motor, a trans-

mission clutch pedal, electroma.gnetlc means
for moving the pedal into clutch disengaging
position, a starting motor switch actuated by
said last named means when moving the pedal
into clutch disengaging position, a relay switch

* for closing a circuit to said electromagnetic
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means, said relay switch having a winding con-
nected at one end between the generator and
cut-out relay, and a manually operable switch
for connecting the other end of the relay switch
winding directly with the battery.

3. Engine starting apparatus comprising, in
combination, a storage battery, an engine driven
generator for charging the battery, a eut-out re-
lay for controlling the connection of the battery
and generator, a starting motor, a switch for
closing & circuit to the starting motor, electro-

1,078,524

magnetic means for operating said switch, a re-
lay switch for closing a circuit to said electro-
magnetic means, said relay switch being in series
with the first-mentioned switch and having a
winding connected at one end between the gen-
erator and cut-out relay, and a manually oper-
able switch for connecting the other end of the
relay switch winding directly with the battery.

4. Engine starting apparatus comprising, in
combination, a storage battery an engine driven
generator for charging the battery, a cut-out re-
lay for controlling the connection of the battery
and generator, a starting motor, two relay
switches in series for connecting the battery and
motor, one of said switches having an actu-
ating coil in shunt with the motor and con-
nected to a wire. connecting the two switches,
and the other of said switches having an actu-
ating coil connected at one end between the gen-
erator and cut-out relay, and a manually op-
erable swifch for connecting the other end of
said last named coil directly with the battery.

5. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper- 1
ating said starting motor, a clutch pedal for con-
necting the engine in driving relation with the
vehicle, a transmission gear shift lever and
means for simultaneously moving said pedal and
lever to disengaged position and rendering the 3
starting motor effective. ,

6. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for con- j
necting the éngine in driving relation with the
vehicle, a transmission gear shift lever and
means-for simultaneously moving said pedal and
lever to disengaged position and completing the
circuit between said current source and the j
starting motor.

7. In combination with the engme of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for con- j
necting the engine in driving relation with the
vehicle, a transmission gear shift lever, and au-
tomatic electrically operated means for simul-
taneously moving said pedal and gear shift lever
to disengaged position and rendering the start- j
ing motor effective to start the engine.

8. In combination with the engine of an aufo-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for con- j;
necting the engine in driving relation with the
vehicle, a transmission gear shift lever, an igni-
tion switch and means controlled by operation of
the ignition switch for simultaneously moving
said pedal and gear shift lever to disengage posi- 5
tion and rendering the starting motor effective
to start the engine.

9. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper- j
ating said starting motor, a clutch pedal for con-
necting the engine in driving relation with the
vehicle, a transmission gear shift lever, an igni-
tion switch and meéans operative upon closing of
the ignition swtch for smultaneously moving said
pedal and gear shift lever to disengaged position
and rendering the starting motor effective to
start the engine.

10. In combination with the engine of an au-
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current source adapted to supply current for op-
erating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a transmission gear shift lever, an
ignition switch, and electromagnetic means con-
trolied by the operation of the ignition switch for
simultaneously moving said pedal and gear shift
lever to disengaged position and rendering the
starting motor effective to start the engine.

11. In combination with the engine of an au-
tomotive vehicle, a starting motor therefor, a
current source adapted to supply current for op-
erating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a transmission gear shift lever, elec-
tromagnetic means for moving said pedal and
gear shift lever to disengaged position and for

.rendering the starting motor effective, an igni-

tion switch, and means whereby closing of the
ignition switch causes said electromagnetic
means to be energized. :

12. In combination with the engine of an au-
tomotive vehicle, a starting motor therefor, a
current source adapted to supply current for op-
erating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a transmission gear shift lever and
means for simultaneously moving said pedal and
lever to disengaged position, an ignition switch,
means . controlled by operation of the ignition
switch for simultaneously moving said pedal and
gear shift lever to disengaged position and for
rendering said starting motor effective,- and
means operable when the engine is running un-
der its own power to prevent operation of said
last mentioned means, whereby the starting mo-
tor cannot be operated and the clutch and gear
shift lever are operable in the usual way when
the engine is running. .

13. In combination with the engine of an
automotive vehicle, a starting motor therefor, a
current source adapted to supply current for
operating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a transmission gear shift lever and
means for simultaneously moving said pedal and
lever to disengaged position, an ignition switch,
means controlled by operation of the ignition
switch for simultaneously moving said pedal and
gear shift lever to disengaged position and for
rendering said starting motor effective, and
means operable when the engine is operating at
a predetermined speed to prevent. operation of
said last mentioned means.

14. In combination with the engine of an

automotive vehicle, a starting motor therefor,

a current source adapted to supply current for
operating said starting motor, a clutch pedal
for connecting the engine in driving relation
with the vehicle, a transmission gear shift lever,
electro-magnetic means for moving said pedal
-and gear shift lever to disengaged position and
for rendering the starting motor effective, an
ignition switch, means whereby closing of the
ignition switch causes said electromagnetio
means to be energized and means operable when
the engine is running under its own power to
de-energize said electromagnetic means.

15. In combination with the engine of an
automotive vehicle, a starting motor therefor,
a current source adapted to supply current for

operating said starting motor, a clutch pedal for

connecting the engine in driving relation with
the vehicle, a transmission gear shift lever, elec-
tromagnetic means for moving said pedal and

3

gear shift lever to disengaged position and for
rendering the starting motor effective, an igni-
tion switch, means whereby closing of the igni-
tion switch causes said electromagnétic means
to be energized, and means operable when the
engine is operating at a predetermined speed to
de-energize said magnetic means.

16. In combination with the engine of an
automotive vehicle, a starting motor therefor, a
current source adapted to supply current for
operating said starting motor, a clutch pedal
for connecting the engine in driving relation
with the vehicle, a transmission gear shift lever,
electro-magnetic means for moving said pedal
and gear shift lever to disengaged position and
for rendering the starting motor effective, an
ignition switch, means whereby closing of the
ignition switch causes said electromagnetic
means to be energized, a generator operated by
the engine and means whereby the generator
causes said electromagnetic means to be de-
energized.
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17. In combination with the engine of an '

automotive vehicle, a starting motor therefor,
a current source adapted to supply current for
operating said starting motor, a clutch pedal
for connecting the engine in driving relation
with the vehicle, a transmission gear shift lever,
electromagnetic means for moving said pedal
and gear shift lever to disengaged position and
for rendering the starting motor effective, an
ignition switch, means whereby closing of the
ignition switch causes said electromagnetic
means to be energized, a generator operated by
the engine and means whereby the generator
breaks a circuit between said electromagnetic
means and said current source to deenergize

_said electromagnetic means during operation of

the engine. -

18. In combination with the engine of -an
automotive vehicle, a starting motor therefor,
a current source adapted to supply current for
operating said starting motor, a clutch pedal

for connecting the engine in driving relation

with the vehicle, an ignition switch and means
controlled by said ignition switch for simultane-
ously moving the clutch pedal to disengaged

position and rendering the starting motor effec-

tive to start the engine.
19. In combination with the engine of an

‘asutomotive vehicle, a starting motor therefor, a

current source adapted to supply current for
operating said starting motor, a clutch pedal
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for connecting the engine in driving relation . -

with the vehicle, an ignition switch, and means
operated upon closing of the ignition switch
for simultaneously moving the clutch pedal to
disengaged position and rendering the starting
motor effective to start thz engine.

20. In combination with the engine of an
automotive vehicle, a starting motor therefor,
a current source adapted to supply current for
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operating said starting motor, a clutch pedal .

for connecting the engine in’ driving relation
with the vehicle, an electromagnet for simul-
taneously moving the clutch pedal to disengaged
position and rendering the starting motor effec-
tive to start the engine, an ignition switch and
means controlled by said ignition switch for

‘causing said electromagnet to be energized.

21. In combination with the engine of an
automotive vehicle, a starting motor therefor,
a-current source adapted to supply current for
operating said starting motor, a clutch pedal

for connecting the engine in driving relation -
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with the vehicle, an electromagnet for simul-
taneously moving the clutch pedal to disengaged
position and rendering the starting motor effec-
tive to start the engine, an ignition switch and
means operative on closing of the ignition switch
for causing said electromagnet to be energized.

22. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, an electromagnet for s1multaneously
moving the clutch pedal to disengaged position
and rendering the starting motor effective to
start the engine, an ignition switch, a magnetic
switch for completing a circuit between the elec-
tromagnet and said current source, and means
whereby said magnetic switch is controlled by
the ignition switch.

23. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a
current source adapted to supply current for
operating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, an electromagnet for simultaneously
moving the clutch pedal to disengaged position
and rendering the starting motor effective to
start the engine, an ignition switch, a magnetic
switch for completing a circuit between the elec-
tromagnet and said current source, and means
for closing said magnetic switch upon closing
of the ignition switch.

24. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a main starting motor switch in a
circuit between the starting motor and the cur-
rent source, means for simultaneously closing
said main switch and moving the clutch pedal to
disengaged position, an ignition switch, - and
means whereby operation of the ignition switch
controls operation of said last mentioned means.

25. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a main starting motor switch in a
circuit between the starting motor and the cur-
rent source, an electromagnet for simultaneously
closing-said main switch and moving said clutch
pedal to disengaged position, and means con-
trolled by the ignition switch for causing said
electromagnet to be energized.

26. In combination with the engine of an auto-

motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a main starting motor switch in-a

circuit between the starting motor and the cur--

~ rent source, an electromagnet for simultaneously
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closing said main switch and moving said clutch
pedal to disengaged position, an ignition switch,
and a magnetic switch controlled by said igni-
tion switch and adapted to cause said electro-
magnet to be energized.

27. In combinatiun with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent suurce adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a main starting motor switch in a

4 - 1,978,524

circuit between the starting motor and the cur-
rent source, an electromagnet for simultaneously

closing said main switch and moving said clutch’

pedal to disengaged position, an ignition switch,
a magnetic switch for causing said electromagnet
to be energized and for also controlling the

80

starting motor circuit, and means whereby the

operation of the ignition switch controls said
magnetic switch. -

28. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a main. starting motor switch in a
circuit between the starting motor and the cur-
rent source, an electromagnet for simultaneously
closing said main switch and moving said clutch
pedal to disengaged position, an ignition switch,
a magnetic switch for causing said electromagnet
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to be energized and for also controlling the start- -

ing motor circuit, and means whereby closing of
the ignition switch eﬁects the closing of the mag-
netic switch.

29. In combination with the engine of an auto-
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply current for oper-
ating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a main starting motor switch in a
circuit between the starting motor and the cur-
rent source, an electromagnet for simultaneously
closing said main switch and moving said clutch
pedal to disengaged position, an ignition switch,
a magnetic switch in circuit with said electro-
magnet and with said starting motor and means
for controlling the action of said magnetic
switch by operation of the ignition switch and
operation of the engine.

30. In combination with the engine of an auto-~
motive vehicle, a starting motor therefor, a cur-
rent source adapted to supply curent for oper-
ating said starting motor, a transmission gear
shift level, a switch for closing a circuit be-
tween the starting motor and current source,
means for simultaneously moving said gear shift
lever to neutral position and closing said switch,
an ignition switch and means whereby the oper-
ation of said last mentioned means is controlled
by said ignition switch.

31. In combination with the engine of an

automotive vehicle, & starting motor therefor, a

current source adapted to supply current for
operating said starting motor, a transmission
gear shift lever, a switch for closing a circuit
between the starting motor and current source,
an electromagnet for simultaneously moving
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said gear shift lever to neutral position and .

closing said switch, an ignition switch and
means whereby _said ignition switch controls the
action of said electromagnet.

32. In combination with the engine of an
automotive vehicle, a starting motor therefor, a
current - source adapted to supply current for
operating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, an ignition switch, an electromagnet
controlled by the ignition switch and adapted to
move the clutch pedal to disengaged position
and - render the- starting motor effective upon
closing of the ignition switch, and means opera-
tive to prevent energization of the magnet when
the engine is operating under its own power.

33. In combination with the engine of an
automotive vehicle, a starting motor therefor, a
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current source adapted to supply current for
operating said starting motor, a gear shift lever
for connecting the engine in driving relation
with the vehicle, means for simultaneously mov-
ing the gear shift lever to disergaged position
and rendering the starting motor effective -to
start the engine, and means operative. when, the
engine is running under its own power to pre~
vent operation of said last mentioned means.

.34, In combination with the engine of an
automotive vehicle, a starting motor therefor, a
current source adapted to supply current for
operating said starting motor, a gear shift lever
for connecting the engine in driving relation
with the vehicle, an ignition switch, an electro-
magnet controlled by the ignition switch and
adapted to move the gear shift lever to disen-
gaged position and render the starting motor
effective upon closing of the ignition switch and,
means operative to prevent energization of the
magnet when the engine 1s operating under its
own power.

35. In combination with the engme of an
automotive vehicle, a starting motor therefor, a
current source adapted to supply current for
operating said starting motor, a clutch pedal for
connecting the engine in driving relation with
the vehicle, a transmission gear shift lever, a
switch for connecting the starting motor with
said current source, an electromagnet for simul-
taneously moving said clutch pedal to disen-
gaged position and closing said switch to render
the starting motor effective, a second electro-
magnet for shifting the gear shift lever to neu-
tral position, and a magnetic switch in circuit
with both of said electromagnets and with the
starting motor, whereby the closing of said mag-
netic switch effects closing of the starting motor
circuit and the shifting of both said clutch ped-
als and gear shift lever to disengaged position.

36. In combination with the engine of an
automotive vehiclé, a starting motor therefor, a
current source adapted to ‘supply current for
operating said starting motor, a clutch pedal for

- connecting the engine in driving relation with

the vehicle, a transmission gear shift lever, a
switch for connecting the starting motor with
said current source, an electromagnet for simul-
taneously moving said clutch pedal to disen-
gaged position and closing said switch to render
the starting motor effective, a second electro-
magnet for shifting the gear shift lever to neu-
tral position, a magnetic switch in circuit with
both of said .electromagnets and with the start-
ing motor, whereby the closing of said magnetic
switch efi:cts closing of the starting motor and
the shifting of both said clutch pedals and gear
shift lever to disengaged position, an ignition
switch and means whereby closing of the ignition
switch effects closing of said magnetic switch.
37. In an automotive vehicle having an inter-
nal combustion engine, a clutch and transmis-
sion gearing for connecting the engine in driv-
ing relation with the vehicle, a clutch operating
member and a gear shift lever for operating
said transmission gearing, electrical control ap-
paratus ifor controlling the operation of said
vehicle and comprising, in combination, an elec-
tric starting motor and gearing associated there-
with for cranking the engine, electromagnetic
means for causing the automobile clutch to. be
disengaged, a current source and means for ef-

. fecting connection of the starting motor and

75

said electromagnetic means with the current
source.

- 38. In an automotive vehicle having an inter-
nal combustion engine, & clutch and transmis-
sion gearing for connecting the engine in driving
relation . with the vehicle, & clutch operating
member and a gear-shift lever for operating said
transmission gearing, electrical control appara-
tus for controlling the operation of said. vehicle
and comprising, in combination, an electric
starting motor and gearing associated therewith
for cranking the engine, eleciromagnetic means
for causing the automobile gear shift lever to be
moved into meutral positiom, a current source,
and means for effecting connection of the start-
ing motor and said electromagnetic means with
the current source.

"39. In an automotive vehicle having an inter-
nal combustion engine, a clutch and transmis-
sion gearing for connecting the engine in driving
relation with the vehicle, a clutch operating

. member and a gear shift lever for operating said

transmission gearing, electrical control appara-
tus for controlling the operation of said vehicle
and comprising, in combination, an electric
starting motor and gearing associated therewith
for cranking the engine, electromagnetic means
for causing the automobile clutch to be disen-
gaged, electromagnetic means for causing the
automobile gear shift lever to be moved into neu-
tral position, a current source, and means for
effecting connection of the starting motor and
both of said electromagnetic means with the cur-
rent source. )

40. In an automotive vehicle having an inter-
nal combustion engine, a clutch and transmis-
sion gearing for connecting the engine in driving
relation with the vehicle, a clutch operating
member and a gear shift lever for operating said
transmission gearing, electrical control appara-
tus for controlling the operation of said vehicle

and comprising, in combination, engine starting.

apparatus operated by the electric motor, a cur-
rent source, means for causing the engine clutch
to be disengaged and comprising an electromag-
netic device for moving the clutch operating
pedal to clutch disengaging position, means for
connecting said electromagnetic means with the
current source, and means operated by said elec~
tromagnetic means for causing the electric motor
to be connected with the current source.

41. In an automotive vehicle having an inter-
nal combustion engine and means for controlling
the driving relation between the engine and the
vehicle, control apparatus therefor comprising
engine starting apparatus including an electric
motor adapted to drive the engine, a current
source, a switch located in a circuit including
in series said electric motor and said current
source, automatically operated means controlled
by said switch for operating the first-mentioned

-means, and means operated by said automati-

cally operated means to connect said -electric
motor with said current source when the first-
mentioned means is operated to effect a non-
driving relation between the engine and the ve-
hicle.

42. In an automotive vehicle having an inter-
nal combustion engine and a clutch for connect-
ing the engine in driving relation with the vehi-
cle, control apparatus therefor comprising en-
gine starting apparatus including an electric
motor adapted to drive the engine, a current
source, a.switch controlling said starting appara-
tus and including switch control means, a clutch
operating member, atitomatically operated means
confrolled by said switch conirol means for
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operating said c¢lutch operating member, and
means operated by said automatically operated
means to connect said electric motor with said
current source when the clutch operating mem-
ber is moved toward clutch disengaging position.

43. In an automotive vehicle having an inter-
nal combustion engine and a clutch for connect-
ing the engine in driving relation with the ve-
hicle, control apparatus therefor comprising en-
gine starting apparatus including an electric
motor adapted to drive the engine, a current
source, an ignition switch including switch con-
trol means, a clutch operating member, auto-
matically operated means controlled by said
switch control means for operating said clutch
operating member, and means operated by said
automatically operated means to connect said
electric motor with said current source when the
clutch operating member is moved toward clutch
disengaging position.

44. In an automotive vehicle having an inter-
nal combustion engine and a clutch for connect-
ing the engine in driving relation with the ve-
hicle, control apparatus therefor comprising en-
gine starting apparatus, switch. means control-

- ling said starting apparatus, a clutch operating
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member, ' automatically operated means con-
trolled by the first-mentioned means for operat-
ing said clutch operating member, and means
operated by said automatically operated means

1,078,524

to render said starting apparatus effective to
start the engine when said clutch operating
member is moved toward clutch disengaging
position. .

45. In an automotive vehicle having an inter-
nal combustion engine and a clutch for connect-
ing the engine in driving relation with the ve-
hicle, control apparatus therefor comprising en-
gine starting apparatus, an ignition switch . in-
cluding switch; control means, a clutch operat-
ing member, automatically operated mesns con-
trolled by said switch control means for operat-
ing said clutch operating member, and means
operated by said automatically operated means
to render said starting apparatus effective to start
the engine when said clutch operating member is
moved toward clutch disengaging position.

46. In an automotive vehicle having an inter-
nal combustion engine and means for control-
ling the driving relation between the engine and
the vehicle, control apparatus therefor compris-
ing engine starting apparatus, an ignition switch
including switch control means, and automati-
cally operated means controlled by said switch
control means for operating the first-mentioned
means so as to effect a non-driving relation be-
tween the engine and the vehicle and for ren-
dering said starting apperatus effective to start
the engine. : ’

CHARLES HALL DAVIS, Jz.
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