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14 Claims. (Cl. 290-37) 

The present inventipnrelates to a starter con 
trol for internal combustion engines and more 
particularly to a semi-automatic control of the 
type in which a control member for the power 
plant is utilized to effect actuation of the start 
ing mechanism. 

* Semi-automatic starter controls in which the 
clutch pedal, the accelerator pedal, or other con 
trol member of the power plant is used to cause 
closure, of the starting switch, have been pro 
posed and used to some extent, but such as have 
been heretofore proposed have had certain dis 
advantages such as the interruption of the crank 
ing Operation if the control member is released, 
the restriction of motion of the control member 
to a definite position during cranking, etc. When 
vacuum-operated disabling means are used to 
prevent cranking while the engine is self-opera 
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tive, there is also the possibility of undesired ac 
tuation of the starting mechanism upon sudden 
Opening of the throttle. 

It is an object of the present invention to pro 
vide a novel starter control of the above-described 
type in which the original function and opera 
tion of the control member is not affected in any 
Way. 

It is another object to provide such a device 
in which after initiation of the cranking opera 
tion, it is not interrupted by further manipula 
tion of the control member. 

It is a further object to provide such a device 
in which actuation of the starting mechanism 
while the engine is self-operative is effectively 

40 

45 

50 

55 

prevented. 
Further objects and advantages will be appar 

ent from the following description taken in con 
nection. With the accompanying drawing in which: 

Fig. 1 is a side elevation of a preferred form 
of the invention as applied to a conventional 
power plant layout, the electrical circuits being 
diagrammatically indicated; 

Fig. 2 is an enlarged detail of the starting 
switch and control mechanism partly broken 
away to show the internal construction; and 

Fig. 3 is an enlarged sectional detail of a vac 
lium lock-out device. - 

Referring first to Fig. 1 of the drawing, there 
is illustrated an internal combustion engine 
having a carburetor 2, the throttle of which is 
controlled by accelerator pedal 3 through levers 
4 and 5 and link 6, 
A starting motor T for the engine is arranged 

to be energized by a battery 8 by means of leads 
9 and and starting switch indicated generally 

at 2, the starting circuit being completed through 
the ground connections f3 and 4. 
According to the present invention, the start 

ing switch 2 is constructed as shown in Fig. 2 
and comprises a fixed contact 5 connected to 
lead , a fixed contact 6 connected to the ter 
minal post 7 of the motor, and movable bridg 
ing contact 8 mounted on a plunger 9 which 
is slidable through the core 2 of an electro 
magnet 22. The magnet 22 is preferably of the 
So-called "ironclad' type and is for that pur 
pose provided with a cylindrical magnetic casing 
23 extending level with the end of the core 2 f. 
An armature in the form of a disc 24 of magnetic 
material is suitably fixed on the plunger 9 in such 
position that when the armature is in engage 
ment with the magnet, the switch member 8 
engages contacts 5, 6. Contact f8 is preferably 
slidably mounted on plunger 9 and yieldably 
held against a stop 25 thereon by means of a 
spring 26 which is so arranged that the final 
movement of the armature 24 into contact with 
the poles of the magnet compresses the spring 
26 so as to yieldingly force the contact 8 against 
contacts 5, 6. 
A spring 27 is provided between the stop 25 

positioned so that the armature 24 is out of the 
zone of effective influence of magnet 22. Ener 
gization of the magnet when the parts are in 
normal position will therefore not cause closure 
of the Switch. 
Abellcrank lever 29 is pivoted at 3 on a guide 

member 32 suitably fixed to the casing 28 of the 
switch as by means of bolts 33. One arm 34 of 
the lever 29 is arranged to engage a head 35 on 
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on plunger 19 and the wall of the casing 28 of 
the switch whereby the plunger 9 is normally 
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the end of plunger 9 projecting from the switch . 
casing. The other arm 36 of the lever is ar 
ranged to bear, preferably by means of a roller 
37, on a sliding cam member 38 mounted to re 
ciprocate in the guide 32 and provided with a 
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low portion 39 and a high portion 4 connected 
by an inclined portion 42. ' 
When the parts are in normal position as shown 

in Fig. 2, the roller 37 bears on the low portion 
39 of the cam, but when the cam member is 
moved in the direction of the arrow a, the roller 
37 is raised by the inclined portion 42 onto the 
high portion 4 of the cam, thus causing the bell 
crank lever 29 to be rotated clockwise whereby 
the arm 34 thereof causes the plunger 9 to be 
moved inwardly, thus moving the armature 24 
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thereon into such proximity to the magnet 22 



that energization thereof will attract the arma 
ture and cause closure of the switch. 
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Cam member 8 is arranged to be actuated by 
the accelerator pedal by suitable. means such 
as a link 43 (Fig. 1) connecting the can member 
to the lever 5 which is actuated by the accelerator 
pedal as above set forth. 
A control circuit for electromagnet 22 is pro 

vided comprising a manual switch 44 connected 
to the battery lead 9, and leads 45, 46, and 4T. 
The control circuit is completed by a lead 48 con 
nected to an engine-driven generator C grounded 
at 49 and arranged when operated by the en 
gine to oppose the voltage of the battery and thus 
prevent flow of current through the electromag 
net. 
A vacuum lock-out device may also be used 

either separately or in conjunction with the gen 
erator for preventing undesired closure of the 
starting switch while the engine is self-operative. 
A preferred form of such device is illustrated in 
the form of a switch 5 mounted on the intake 
manifold 52 of the engine and having contacts 
53 and 5 (Fig. 3) normally connecting the leads 
4 and 47 of the control circuit. A diaphragm 
55 subjected to intake vacuum holds contacts 53 
and 54 open during self-operation of the engine. 
A restricted passage 56 is provided in the inlet 

of the chamber 57 of the vacuum switch in order 
to delay closure of the contacts until a prede 
termined time after the vacuum in the intake 
manifold is released. 
In order to prevent interruption of cranking 

by opening of contacts 58 and 54 during the 
cranking operation, a resistor 58 is shunted 
across the contacts, said resistor having such a 
value as to pass only suficient current to ener 
gize the magnet 22 to a holding value. 
A backfire circuit breaker may also be 

mounted on the intake manifold 2 of the engine 
and placed in series in the control circuit as in 
dicated in order to prevent closure of the control 
circuit during backward rotation of the engine 
by wirtue of pressure built up in the intake mani 
fold. Such a circuit breaker is illustrated and 
described in the patent to Christian, No. 
1986,673, and no further description thereof is 
accordingly deemed necessary. 
In operation, and starting with the parts in 

their idle positions as illustrated, closure of the 
ignition switch 4 causes energization of the 
electromagnet 22 since the engine is stationary, 
contacts 3, 4 closed, and the generator C de 
energized. The starting switch S, B, S is not 
closed, however, since the armature 24 is out of 
the zone of influence of the electromagnet 22. 

Depression of the accelerator pedal by the 
operator thereupon causes the bellcrank lever 2 
to be rotated clockwise by the action of the slid 
ing can member 8, the arrangement being such 
that when the throttle valve of carburetor 2 has 
been opened by the accelerator to a position suit 
able for starting the engine, the bellcrank lever 
29 has pushed the plunger inwardly sufficient 
to bring the armature 2 within the one of 
influence of electromagnet 22. The electromag 
net thereupon attracts the armature 24, moving 
the plunger 9 to complete the closure of the 
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starting switch, whereupon the circuit from bat 
tery 8 through the starting motor 7 is completed 
and cranking of the engine takes place in the 
usual manner. 

It will be noted that the cam member 8 does 
not in any way interfere with the motion of the 
accelerator pedal so that the throttle may be 

2,067,180 
opened further or closed or placed in any desired 
position. Moreover, although contacts 53, 4 
may be opened by the intake vacuum during 
cranking, the electromagnet 22 remains ener 
gized sufficiently to hold the starting switch 2 
closed by virtue of current traversing the re 
sistor 58. Cranking is therefore not interrupted 
but continues until the engine starts. 
When the engine becomes self-operative, ro 

tation of the generator G thereby causes suf 
cient electromotive force to be built up by the 
generator to oppose the voltage of the battery and 
cause deenergization of the electromagnet 22. 
The starting switch is thereupon permitted to 
open and remains opened thereafter as long as 
the engine is Self-operative. 

It will be understood that other embodiments 
of the invention are possible, that various changes 
might be made in the design of the parts and 
that other control elements might be utilized to 
operate the starting mechanism such, for in 
stance, as the clutch pedal or brake pedal of an 
automotive vehicle. 
What is claimed is: 
1. In combination with an internal combustion 

engine and a starting system therefor including 
a magnetic starting switch, a manually operable 
control member, and means operable thereby for 
moving the switch toward closed position but 
inoperative to close the switch. 

2. In combination with an internal combustion 
engine and a starting system therefor including 
a magnetic starting switch, a manually operable 
control member, means operable thereby for 
moving the switch toward closed position but in 
operative to close the switch, manually controlled 
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means for energizing said switch sufficiently to 
complete the closure thereof, and an engine 
driven generator arranged to oppose energization 
of the switch. 

3. In combination with an internal combus 
tion engine, a starting system therefor including 
a magnetic starting switch comprising an elec 
tromagnet and an armature movable thereby to 
close the switch, means normally maintaining 
said armature out of the zone of effective in 
fluence of the electromagnet, a manually opera 
ble control member, and means actuated thereby 
for moving the armature into the zone of in 
fluence of the magnet. 

4. In combination with an internal combustion 
engine, a starting system therefor including a 
magnetic starting switch comprising an electro 
magnet and an armature movable thereby to 
close the switch, means normally maintaining 
said armature out of the zone of effective influ 
ence of the electromagnet, a manually operable 
control member for the engine, means actuated 
thereby for moving the armature into the zone 
of influence of the magnet but inoperative to 
cause closure thereof, and means preventing 
energization of the magnet during self-operation 
of the engine. 

5. In combination with an internal combustion 
engine, a starting system therefor including a 
magnetic starting switch having an electromag 
net and an armature movable thereby to close the 
switch, a manually operable engine power con 
trol member, and means operable thereby to 
move said armature to partially close the switch 
but inoperative to effect closure thereof, said 
means being so constructed that the control 
member is at all times free for normal operation. 

6. In combination with an internal combustion 
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engine and a starting system therefor including 75 
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a starting Switch, a manually operable engine 
power control member, means actuated by said 
control member for moving said Switch toward 
closed position but inoperative to effect closure 
thereof, and means then operative for closing 
Said. SWitch and maintaining Said Switch closed 
irrespective of movement of the control member. 

7. In combination with an internal combustion 
engine and a starting System therefor including 
a Starting SWitch, a manually operable engine 
power control member, means actuated by said 
control member for partially closing said switch 
but incapable of effecting closure thereof, and 
manually controlled means for moving the switch 
from its partially closed to its fully closed posi 
tion. 

8. In combination. With an internal combustion 
engine, a starting System therefor including a 
starting switch, a manually operable engine 
power control member, means actuated by said 
control member for partially closing Said Switch 
but incapable of effecting closure thereof, manu 
ally controlled means independent of the control 
member for moving the Switch from its partially 
closed to its fully closed position, and means re 
Sponsive to self-operation of the engine for ren 
dering said manually controlled means inopera 
tive. 

9. In combination with an internal combustion 
engine, a starting System therefor including a 
starting switch, means normally maintaining 
said switch open, manually operable means for 
controlling the fuel supply to the engine, means 
actuated by operation thereof to partially close 
the starting switch, and manually controlled 
means for completing the closure of the starting 
switch and maintaining the Same closed irre 
spective of movement of the means for control 
ling the fuel supply. 

10. In combination with an interra combus 
tion engine, a starting system therefor including 
a magnetic starting Switch having an electro 
magnet and an armature movable thereby to 
close the switch, means normally maintaining 
said switch open and the armature out of the 
Zone of influence of the electromagnet, manually 
operable means for controlling the fuel Supply 
to the engine, means actuated by Operation there 
of to partially close the starting switch and 
move said arnature into the Zone of effectiveness 
of the electromagnet, and manually controlled 
means for energizing said electromagnet to COre 

3. 
plete the closure of the starting switch and hold 
it closed irrespective of Subsequent movement 
of the fuel-controlling means. w 

i1. In combination. With an internai combus 
tion engine, a starting system therefor including 
a magnetic starting switch having an electro 
magnet and an armature movable thereby to close 
the switch, means normally maintaining Said 
SWitch open and the armature out of the ZOne 
of influence of the electromagnet, manually oper 
able means for controlling the fuel supply to the 
engine, means actuated by an initial operation 
thereof to partially close the starting SWitch and 
move said armature into the Zone of effectiveness 
of the electromagnet, manually controlled means 
for energizing said electromagnet, and an engine 
driven generator arranged to Oppose energiza’s 
tion of said electromagnet. 

12. In combination with an internal combus 
tion engine having an intake manifold, a starting 
system therefor including a magnetic starting 

- switch, a manual control member for the engine, 
means actuated thereby for partially closing Said 
switch, means energizing said switch to complete 
the closure thereof, and means responsive to 
variations of pressure in said intake manifold 
for preventing such closure of said Switch. 

13. In combination with an internal combus 
tion engine having an intake Inanifold, a starting 
system therefor including a magnetic starting 
switch, a manual control member for the engine, 
means actuated thereby for partially closing Said 
switch, means energizing said Switch to complete 
the closure thereof, means responsive to Varias 
tions of pressure in said intake nanifold for pre 
venting such closure of Said Switch, and means 
for holding said switch closed irrespective of the 
operation of the pressure-responsive means. 

14. In combination with an internal conbus 
tion engine having an intake manifold, a start 
ing system therefor including a, Inagnetic starting 
switch, a manual control member for the engine, 
ineans actuated thereby for partially closing said 
switch, means energizing Said Switch to complete 
the closure thereof, means responsive to Varia 
tions of pressure in said intake manifold for pre 
venting such closure of said switch, means for 
holding said switch closed irrespective of the 
operation of the pressure-responsive means, and 
means responsive to self-operation of the engine 
for deemergizing said holding means. 

ANUEL E. E.N. 

15 

20 

25 

3. 

35 

40 

45 

50 


