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The present invention relates to a semi-auto-
matic starter control for internal combustion en-
gines, and more particularly to means for causing
actuation of the starter for the engine of an
automotive vehicle when the vehicle brakes are
applied.
- In the operation of certain types of motor
vehicles, especially those in which the control of
the load clutch is automatic, it is desirable to

accomplish the starting of the engine in a semi-

automatic manner so that if the engine stalls
while idling it will be restarted without thought
or effort on the part of the operator, who may
not immediately noticer that the engine has
stopped. It is more particularly advantageous
that the restarting operation ke accomplished
incidentally to the actuation of the braking sys-
tem of the vehicle, especially in those instances
where g vehicle such as an automobile has been
stopped on an incline which requires the operator

to keep the brakes applied until the engine as~-

sumes the driving load.
It is an object of the present invention to pro-
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connected by a lead T to the starting motor SM.
which is grounded at 8 to complete the sta,rtmg
mrcult . - )

The starting switch 5 also mcludes a bridging
contact 9 mounted on a magnetic plunger tlI
which is movable by a solenoid 12 toward an
engine ‘starter drive indicated generally by nu-
meral 12 which is slidably mounted on the arma-
ture shaft {4 of the starting motor in the manner
more fully shown and illustrated in the patent
to Oliver 2,444,429 issued June 29, 1948,

The switch plunger {{ has slidably mounted on
its lower end a detent member 15 normally held
in extended relation by a spring 16 and adapted
to be brought into frictional engagement with

- the periphery of the drive i3 by downward move-
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vide a novel starter control for the power plants -

of motor vehicles which operates as an auxiliary
function of the braking system for the vehicle.

- It is- another object to provide such a: device
in which the act of applying the veliicle brakes
causes actuation of the starting system if the
engine is stopped while the ignition svstem is
Operatwe

. It is another object to prowde such a device

including novel means for preventing actuation
of the starting system when the eng-ine is run-
-mng

It is g further obkject to provide such a. devme
incorporating means- for preventing the prema-
ture interruption of the cranking operation.

Further- objects and advantages will be appar-

'ent from the following description taken in con-
nection with the accompanying drawing in which:
Fig. 11s a semi-diagrammatic illustration of a
starting system forming a preferred embodiment
of the invention.
=g, 2 18 a detail of the starter control switch
with the parts in lockout or running position:
and

g, 3 is an enla,rged sectional deta,ll of the
lockout device for the starter control switch.

In Fig. 1 of the drawing there is illustrated a -

starting system of an internal combustion engine
including a battery | grounded at 2 and con-
nected by a lead 3 to a contact 4 of a starting
switch indicated generally by numeral 5. A cor-
responding contact 6 of the starting switch is
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ment of the switch plunger. When the drive 13
is moved to the right on the armature shaft 14
into cranking position, the detent 15 enters one
of the pockets 1T in a fiber ring (8 swiveled on
the starter drive 13, so as to latch the drive in
operative position as long as the starting smtch

remains closed.

Means for &utomatlcally energmmg the sole-
noid {2 when the engine is stopped, as an inci-
dent to the actuation of the braking mechanism
of the vehicle is provided comprising a hydrauli-
cally-operated control switch indicated generally
by numeral 19 which is arranged to be closed
whenever the vehicle brakes are applied while the
engine is inoperative. Switech 19 comprises a
casing 21 having a flexible diaphragm 22 suit-

ably mounted therein, and a nipple 23 adapted

to be connected to the hydraulic braking. system
of the vehicle so as to transmit hydraulic pressure
to the diaphragm 22 whenever the bra,kmg sys-
tem is actuated.

A pair of fixed contact members 24 and 25
are mounted in the upper portion of the casing
21, insulated therefrom; contact 24 being con-
nected by lead 2§ to the battery 1, while contact
25 is connected by lead 27 to one termmal of the
solenoid (2. The opposite terminal of solenoid
i2 is connected by a lead 28 to a manual switch
29, and the latter is connected by a lead 31 to
the engine driven generator (¢), which is ground-
ed as indicted at 32. It will be understood that

" ‘the polarities of the battery | and generator (g)
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are so arranged that when the generator is driven

by the engine it will oppose the flow of current

from the battery through the solenoid 12.

A telescopic plunger 33 is fixed at its lower
end in any suitable manner to the center of the
diaphragm 22 and protrudes from the upper end
of the casmg 21, in which it has g sl1d1ng bearmg
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A bridging contact member 34 is suitably mount-

ed on the plunger 33 in such position that it will -

engage and connect the contacts so as to com-
plete the control circuit for the solenoid 12 when
the diaphragm 22 is flexed upwardly by hydraulic
pressure from the braking system.

Means for preventing such closure of the
control circuit when the engine is self operative
is provided comprising a cylinder 3% suitably
fixed on the top of switch case 21 and having a
piston member 36 slidably mounted therein.
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Piston 36 is normally maintained in the position

shown in Fig. 1 by a spring 37 but is arranged to
be drawn to the right into the position shown
in Fig. 2 when the right hand end of the cylinder
35 is evacuated. A nipple 38 mounted on the
cylinder 35 serves to connect the cylinder to the
intake manifold of the engine so as to cause re-
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duced pressure in the cylinder during self opera-~

tion of the engine.
: "The contact carrying plunger 33 extends into
the cylinder 3% and terminates in a fork 39 (¥Fig.
3). The position 36 is provided with a reduced
portion 41 of such diameter as to allow the fork
38 to slide freely thereon, and a portion 42 of
intermediate diamefter which is too large t0 re-
celve said fork, so that when the piston is moved
to the right as shown in Fig. 2, the porftion 42
thereof prevents the plunger 33 from moving up-
ward. On the other hand, if the fork is moved
upwardly when the piston 36 is in idle position
so that the fork embraces the reduced portion 41,
the fork thereby locks the piston in idle position.
~.The plunger 33 is preferably formed of two sec-
- tions 43, 44
telescopic movement as indicated, and are nor-
- mally held extended by a spring 45 which thus
determines the maximum pressure appliéed to the
piston 3€ by the fork 39 of the plunger. The rela-
tive strength of the springs 37 and 45 is such that
the spring 37 will return the piston 36 to its idle
position upon failure of vacuum in the cylinder
35, in spite of any lateral pressure applied by the
fork 39 to the piston due to the application of the
vehicle brakes at that time. In order to facilitate
this acticn the portion 42 of intermediate diame-
ter of the piston 36 may be tapered slightly as
i]lustrated

In operation, after closure of the manual switch
249, actuation of the vehicle brake causes closure
of the control switch 19, thus ‘energizing the
solenoid 12 and thereby ﬂlosmg the starting
switch 5 and causing the starting motor to'¢érank
the engine. When the engine starts, the: genera-

tor (g develops sufficient voltage to prevent the :

battery { from discharging through the solenoid
[2 so that the starting swiich 5 opens and the
starting motor is deenergized. When the vehicle
brakes are released, the diaphragm 22 returns to
its normal position, thus opening the control
switch 19 whereupon the fork 39 is withdrawn
from the piston 36, allowing the vacuum from
the intake manifold of the engine to draw the
piston 2§ to the right so as to bring the portion
#2 thereof into registry with the fork 39.. There-
after, as long as the engine remains operative,
application of the vehicle brakes cannot close
the control switch 19 since the portion 42 of the
piston 36 prevents the fork 3% from moving up-
wardly.

Should the engine stop for any reason, the
spring 31 returns the piston 36 to its idle posifion

which are connected for limited ::

20

A0

it

b |
(nb] |

GO

- 4

S0 that subsequent application of the wvehicle
brakes causes the starting operation to be re-
peated. If the engine stops while the brakes are
applied, the same action fakes place since the
lateral pressure of the fork 39 on the piston 3§ is
insufficient to prevent the spring 37 from return-
ing it to idle position so that the starting system
is immediately actuated as soon as the engine
stops.

Although certain structure has been shown
and described in detail, it will be understood that
other embodiments are possible and that various
changes may be made in the precise form and
arrangement of parts without departing from the
spirit of the invention.

I claim: |

1. In 2 motor vehicle comprising an internal
combustion engine, a starting system therefor,

~and a braking system, the combination of a start-

ing switch, means for closing said switch, a con-
nection from the braking system to the switch-
closing means for actuating said switch-closing
means when the brakes are applied, lockout
means preventing closure of the starting switch,
means responsive to a running function of the
engine for actuating the lockout means, and
means preventing the lockout means from open-
ing and starting switch affer it has been closed.

2. In a motor vehicle comprising an internal
combustion engine, g starting system therefor and
a hydraulic braking system, the combination of
a starting switch, pressure responsive means for
closing said switch, a connection from the hy-
draulic braking system to the pressure responsive
switch-closing means for actuating said switch-
closing means when the brakes are applied, lock-
out means preventing closure of the starting
switch, means responsive to the intake vacuum of
the engine for actuating the lockout means, and
means preventing the lockout means from open-
ing the starting switch after it has been closed.

3. In a motor vehicle of the type which in-
cludes an internal combustion engine having an
intake manifold, an electrical starting system
therefor, and a hydraulic braking system; the
combination of an electromagnetic starting
switch, a control circuit therefor including a
conirol switch, pressure responsive means for
closing the control switch, a connection from the
pressure responsive means to said braking system
for actuating the pressure responsive means
when the brakes are applied, an abutment mov-
able into and out of position to prevent closure of
the control switch, fluid pressure means for mov-
Ing the abutment into operative position, and a
conduit for connecting the fluid pressure means
to sald intake manifold; including further, yield-
ing means urging the said abutment away from
operative position, and means actuated by closure
of the control switch for preventing movement
of the abutment to operative position. |
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