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Angeles, Calif., assignors to The Startomatic Corporation, Los Angeles, Calif., a corporation 
of Nevada, 
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This invention relates to automatic starting 
Systems for internal combustion engines and more 
particularly to improvements in automatic elec 
trical starting systems. 

Electrical systems have heretofore been de 
vised for controlling the starting mechanism of 
internal combustion engines whereby closure of 
a manual Switch such as the ignition switch of 
the engine will cause the starting mechanism to 
crank the engine, and to automatically restart 
the engine in case it should stall. These sys 
tems have in general relied on electrical or fluid 
pressure effects of the rotation of the engine or 
its auxiliaries to render the starting mechanism 
inoperative while the engine is running. 
An object of the present invention is to pro 

vide a novel, automatic starting system which 
is highly efficient and reliable in operation and 
of comparatively simple and economical construc 
tion. 
Another object is to provide such a device in 

cluding mechanical means for the automatic con 
trol of the starting mechanism. 
A further object of the invention is to provide 

such a device which is controlled mechanically 
both by an element driven by the engine and an 
element driven by the starting motor. 
Another object is to provide such a device in 

which the starting motor circuit is caused to be 
interrupted by governor mechanism driven from 
the starting motor, and in which said circuit is 
maintained open by a governor device driven 
from the engine. 

Further objects and advantages will be appar 
ent to those skilled in this art from the following 
description taken in connection with the accom 
panying drawings in which: 

Fig. 1 shows schematically a preferred form of 
the present invention; 

Fig. 2 is an enlarged sectional view of the gov 
ernor mechanism driven by the starting motor 
taken substantially on the line 2-2 of Fig. 1; 

Fig. 3 is an enlarged sectional detail taken sub 
stantially On the line 3-3 of Fig. 2; 

Fig. 4 is an enlarged detail in perspective show 
ing the motor controlled governor switch and part 
of its actuating mechanism; 

Fig. 5 is a similar view on a somewhat reduced 
scale of the governor switch controlled by the generator; 

Fig. 6 is a longitudinal sectional view of another 
form of governor Switch mechanism taken sub 
stantially on the line 6-6 of Fig. 7; 

Fig. 7 is a Sectional view of the same taken on 
the line 7-7 of Fig. 6; 
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Fig. 8 is a sectional view of the same substan 
tially on the line 8-8 of Fig. 6; 

Fig. 9 is a sectional detail of the switch con 
tact members taken on the line 9-9 of Fig 6; 
and 

Fig. 10 is a detail of the operating Screw mem 
ber for the governor switch mechanism illustrated 
in Fig. 6. 

In Fig. 1 of the drawings, an electrical System 
for internal combustion engines is illustrated 
comprising a battery 2, generator f3, and start 
ing motor f4. One terminal of the battery is 
grounded as indicated at 5 and the other ter 
minal is connected by means of leads 6, 7, 8 
and 9 through ammeter A and automatic cut 
Out 20 to one terminal 2 of the generator f3. 
The generator is grounded as indicated at 22 and 
is adapted to be driven by means of a gear wheel 
23 from the internal combustion engine, not 
shown, whereby operation of the engine serves 
to maintain the battery charged. 
The starting motor 4 which is grounded as 

indicated at 24 is adapted to be energized from 
the battery 2 by means of a circuit including 
leads 6, 25 and 27 and an automatic starting 
Switch indicated generally by numeral 29. The 
automatic starting Switch comprises stationary 
contact members 3 and 33 and a novable bridg 
ing contact 35 mounted on an operating member 
in the form of a sliding plunger 3, insulated 
therefrom as indicated at 39 and adapted when 
in engagement with the stationary contact mem 
bers to close the starting circuit to the motor f4. 
Plunger 37 which is of suitable magnetic ma 

terial is yieldably maintained in a position to 
open the starting circuit by Suitable means such 
as a spring 4 bearing against an abutment 42 
on said plunger and a partition member 43 of 
Switch casing 30. Magnetic actuating means in 
the form of a solenoid 44 is provided to move the 
plunger to the right in Fig. 1 to close the starting 
circuit. 
The movable contact member 35 is slidably 

mounted on a reduced portion 46 of the plunger 37. 
and is yieldably maintained against the abut 
ment 42 of said plunger as by means of a Spring 
48 bearing at one end against the member 35 
and at the other end against an abutment 50. 
The abutment 50 is suitably fixed to the reduced 
portion 46 of the plunger 37 as by means of a nut 
5 and, if desired, may be constructed as shown 
in the form of an obturator slidably mounted in 
a closed cylindrical extension 52 of the Switch 
casing 30 and forming therewith a dash pot which 
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2 
retards the movement of the plunger 3 in a di 
rection to close the starting Switch. 
One terminal of solenoid 44 is connected by 

means of leads 54 and 56 to a manually operated 
controlling means in the form of a switch 58 which 
is preferably the ignition switch of the engine, 
and which is connected by a lead 60 to the bat 
tery lead . The other terminal of Solenoid 65 
is connected by a lead 62 to one terminal 63 of a 
mechanically operated controlling means re 
sponsive to the speed of rotation of the start 
ing motor, in the form of a governor Switch 
mechanism indicated generally at 64 driven from 
the starting motor shaft. The other terminal 66 
of said governor mechanism 68 is connected by 
a lead 68 to a terminal of a second mechani 
cally operated controlling means in the form of 
a governor switch mechanism 72 suitably ar 
ranged to be responsive to rotational Speed of 
the engine as by being driven by the generator 
3. The governor switch mechanisms 64 and 72 
comprise centrifugally operated switches placed 
in Series in the circuit of Solenoid 4 and so ar 
ranged that said centrifugal switches are opened 
at suitable rotative speeds assumed by the starte 

the engine becomes self-operative. 
It will be noted that since the three controlling 

Switches, namely the manual switch 58, the mo 
tor governor switch 64 and the generator gover 
nor Switch T2, are all arranged in series in the 
circuit of the starting switch solenoid 44, said 
three switches jointly control the operation of 
the starting switch, and all three must be closed 
in order to effect the closure of the starting 
Switch. 
A preferred form of the governor switch mech 

anism mounted on the starting motor is illus 
trated in Figs. 2, 3, and 4 of the drawings. As 
there illustrated, terminals 63 and 66 are con 
nected to slip rings 74 and 76 rigidly mounted in 
a casing 78 and insulated therefrom as by means 
of an insulating sleeve 80 (Fig. 3). 

ing motor and the generator i. 

A circular plate 82 is mounted on the end of 
the motor shaft to rotate therewith as by means. 
of a cap screw 84, Fig. 2, and carries a centrifugal 
governor device illustrated as comprising a pair. 
of levers 86 and 88 eccentrically pivoted thereon. 
at 90 and 92 and provided with weights 94 and 96 
arranged to move outwardly under the action of 
centrifugal force. The levers are connected for 
Simultaneous motion by means of a link 98 and 
the outward movement of the weights 94 and 96 
is yieldably opposed by suitable means such as 
a spring 100. The arm 86 is formed as a bell 
Crank lever, one arm of which terminates in a 
Segmental rack fo2 adapted to mesh with a pinion 
94 freely pivoted on the plate 82 as by means of 

a pin 06. A bracket 8 fixed rigidly to the 
periphery of the plate 82 is formed to extend over 
the pin 96, Suitably spaced therefrom and car 
ries pin 0 arranged in alignment with the pin 
06. A yoke member comprising parallel arms 
2 and f4 and a cross pin 6 is journaled on 

the pins 06 and , the arm 4 being provided 
with a Squared opening adapted to engage with 
a squared hub on the pinion 4 so that the 
yoke member is constrained to rotate with said 
pinion. A switch arm 8 is arranged to be jour 
naled on pins 06 and between the arms 2 
and 4 of the yoke member and carries at its 
outer end a bridging contact member 20 insu 
lated therefrom as indicated at 2, and suitably 
fixed thereto as by means of rivets 22. 
Contact member 20 is adapted to Swing into 

2,004,058 
and out of contact with the slip rings 6 and 
76, its inward Swinging movement being limited 
by a pin 24 mounted in the plate 82. The po 
sition of switch member 8 is controlled by 
means of a spring 26 which is attached at one 
end to the outer end of said switch member and 
at its other end to the pin 6 of the yoke mem 
ber so that the Switch member and yoke form 
a toggle mechanism and the Switch arm f 8 is 
moved with a Snap action whenever the yoke is 
swung sufficiently to cause the spring to pass the 
dead center position. 

If desired, means may be employed to retard 
the closing action of switch member 8 for a 
predetermined interval after the starting motor 
has slowed down below the critical speed. Such 
retarding means is illustrated in the form of a 
dash pot 28 mounted on plate 82 and connected 
to the swinging arm 88 for that purpose. It 
will be understood that this dash pot performs 
an analogous function to the dash pot formed 
by the obturator 50 and either such device may 
be omitted or the two may be used in conjunc 
tion, in which case their effect is cumulative. 
The generator operated governor Switch 72 as 

illustrated in Fig. 5 is in general similar to the 
motor operated switch just described except that 
in the generator switch there is but a single slip 
ring 30 connected to the terminal. To and the 
switch member 28 is provided with a contact 
shoe 220 which is grounded on said switch mem 
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ber whereby when the contact 220 engages the 
slip ring 30 the latter is grounded to the frame 
of the generator and thence to the ground con 
nection 22. It will be understood that a dash 
pot such as 28 may be used in the generator 
governor switch if so desired. The remaining 
parts of the generator Switch correspond with 
the parts of the motor switch which are num 
bered analogously thereto and a specific descrip 
tion thereof is therefore believed to be unneces 
Saty. 
The operation of the device as above described 

is as follows: 
When the parts are in their normal positions 

of rest, closure of the ignition switch 58 by the 
operator completes a circuit from the battery 
through leads 6, 7, 60, 56, 54, soleroid 44 and 
the lead 62 to the motor governor Switch 64. 
Since the motor is at rest, bridging contact 20 
is in engagement with slip rings 74 and 76 so 
that the circuit is completed through Said gov 
ernor switch and lead 68 to the generator gov 
ernor switch 72. Since the generator is also at 
rest, contact 220 is in engagement with the slip is 
ring 3 so that the circuit is completed to the 
ground and the solenoid 44 is energized to draw 
the starting switch member 35 into engagement 
with contacts 3A and 33 causing the actuation of 
the starting motor 6 to turn over the engine. 60 
The governor switches 64 and 2 are so set that 
the rotation of the starting motor and the gen 
erator during the cranking of the engine is in 
sufficient to cause the governor Switches to Open, 
and the cranking therefore continues until the 
engine starts. When the engine starts, the start 
ing motor is instantly accelerated to high speed 
which causes the motor governor Switch 64 to 
operate to open the contact 20, breaking the 
circuit through the solenoid 44 and thus allow 
ing the starting SWitch member 35 to Open, AS 
Soon as the engine picks up, and before the 
starting motor has slowed down, the generator 
governor switch 72 will be operated by the rota 
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tion of the generator to open the contact 220 
which will remain open as long as the engine is Self-operative, 
Upon opening of the starting motor Switch, 

the motor will come to rest and the motor gov 
ernor switch 64 closes, but the solenoid 44 is pre 
vented from operation by the generator governor 
switch 72 while the engine is running. 
Should the engine stop for any reason, the ro 

tation of the generator ceases and the generator 
governor switch 72 is caused to close. Thereupon 
the solenoid 44 operates the starting switch 
member 35 and the starting operation is re 
peated. 

It will be noted that due to the arrangement 
of the parts and the reversal of the effects of the 
springs 26 and 226 on switch members 8 and 
28, the governor switches will remain open at 
considerably lower rotative speeds than are re 
quired to initially open said switches. This is 
advantageous in conjunction with the use of the 
dash pots 50, 52 or. 28 in obviating the pos 
sibility of too early action of the switches either in opening or closing. 
Another form of governor switch is illustrated 

in Figs. 6 to 10 inclusive of the drawings. In this 
form of the invention, a circular plate 30 is 
rigidly mounted on the end of a driving shaft 
393 which may be the starting motor shaft, by 
means of a cap screw 395 (Fig. 10) having a 
head 307 for clamping said plate to the shaft, 
and a coarsely threaded axial extension 309. 
The plate 30 carries a pair of governor mem 

bers 3 and 33 pivoted thereon as by means 
of pins 25 and 37 and provided with weights 
3f 9, 32 and segmental racks 323 and 325. The 
governor members 3 and 313 are normally re 
tained in their inner positions by yielding means 
such as springs 32T and 329. 
The segmental racks 323 and 325 are adapted to 

mesh with a pinion member 33 which is inter 
nally threaded as shown in. Fig. 6 to engage the 
coarsely threaded extension 39 of the cap Screw 
305 so that rotation of the pinion by outward 
movement of the segmental racks will cause longi 
tudinal motion of the pinion to the right in Fig. 6. 
A switch operating member 333 is rigidly mounted 
in the outer end of said pinion member 33 and 
is provided with shoulders 335 and 33 adapted 
to engage the free end of a lever 339 which is piv 
otally mounted on a pin 34 supported by a pair 
of brackets 343 and 345 (Fig. 8) fixed to the casing 
347 of the governor switch. The opposite end of 
the lever 339 carries a pin 349 on which are mount 
ed a pair of springs 35 and 353. 
A switch arm. 355 formed as a yoke to straddle 

the switch actuating member 333 is also pivoted 
on said pin 34 and carries near its other end a 
cross pin 357 to which the opposite ends of Springs 
35 and 353 are attached. The outer end of 
switch arm 355 is provided with a contact member 
in the form of a double headed rivet 359 insulated 
from said arm as by being carried by an insulating 
strip 369 rigidly carried by said arm and adapted 
to contact with two fixed switch members 36 and 
363. 

If the governor switch is to be mounted on the 
starting motor, both the switch membe's 36i and 
333 are insulated from the governor Switch casing 
347 as illustrated in Fig. 9 and are provided with 
terminals 365 and 367 for connection sinlilar to 
terminals 63 and 66 shown in Fig. 1. If the switch 
is to be used as the generator governor Switch only 
one terminal such as 365 is required, and the in 
sulation of the opposite contact such as 363 is 

3 
omitted so that said contact is grounded on the 
generator frame. 

It will be understood that a dash pot may be 
provided in this type of governor Switch to retard 
the closing action thereof if so desired but an 
illustration thereof is deemed unnecessary. 
In the operation of this form of governor 

switch, rotation of the driving shaft 303 above a 
critical minimum speed will cause the weights 39 
and 32 to move outwardly by centrifugal force 
against the action of springs 32 and 329, thus 
causing the rotation of pinion 33 on the screw 
threads 339 in a direction to move said pinion 
longitudinally to the right in Fig. 6. The shoulder 
335 on the switch actuating member 333 is thus 
caused to swing the lever 339 in a counterclock 
wise direction whereby the springs 35 and 353 are 
caused to snap the switch arm 355 into its open 
position against the stop member 369. When the 
rotation of shaft 303 falls below a predetermined 
minimum, the reverse action takes place and the 
switch arm 355 is snapped into closed position. 

It will be noted that in this embodiment of the 
invention the effective leverage of the springs 327 
and 329 decreases as the weights 39 and 32 
move outwardly since the axes of said springs ap 
proach the lines drawn through the anchorages of 
said springs and the pivots 35 and 3? respec 
tively. By this arrangement much less force is 
required to hold the weights in their outward 
position than to move them into such position. So 
that as pointed out in connection with the embodi 
ment of the invention first described, the governor 
Switch will remain Open at a much lower Speed 
of rotation than that required to open said Switch. 
Although certain embodiments have been illus 

trated and described in detail, it will be understood 
that these embodiments are not exclusive and that 
various changes may be made in the proportions 
and arrangements of the parts without depart 
ment from the spirit of the invention. 
Reference will therefore be had to the claims 

appended hereto to define the scope of the inven 
tion. s - 

What is claimed is: 
1. Automatic starting mechanism for internal 

combustion engines including a starting motor, a 
SWitch for controlling Said motor, Operating means 
for said switch, and manual means and mechani 
cal means for jointly controlling Said operating 
means, said mechanical means being responsive to 
the rotational speed of the starting motor. 

O 

20 

30 

35 

40 

50 

2. Automatic starting mechanism for internal 
combustion engines including a starting motor, a 
switch for controlling said motor, operating means 
for said switch, and manual means and mechani 
cal means for rendering said operating means in 
operative, said mechanical means being responsive 
to the rotational speed of said engine and of the 
starting motor. 

3. In an electrical system for internal combus 
tion engines, an automatic starting mechanism in 
cluding an electrical starting motor, a switch 
adapted to control the operation of said motor, . 
electrical means for operating Said starting 
switch, and mechanical Speed responsive means 
driven from Said notor for controlling Said oper 
atting meanS. 

55 

60 

4. In an electrical System for internal combus 
tion engines, an automatic starting mechanism in 
cluding an electrical starting motor, a Switch 
adapted to control the operation of said motor, 
electrical means for Operating Said starting 
switch, mechanical Speed responsive mechanism 
driven from Said engine, and similar mechanism 
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4. 
driven from said motor, said mechanisms being 
adapted to jointly control said operating means. 

5. In an electrical system for internal combus 
tion engines, an autotatic starting mechanism 
including a starting motor, a magnetic switch. 
for controlling said motor, an electrical circuit 
including a manual ignition Switch and a me 
chanically operated switch for jointly controlling 
said magnetic switch, and a centrifugal governor 
device driven from the starting motor for oper 
ating said mechanical Switch to maintain the 
control circuit open as long as the motor is oper 
ating above a predetermined speed. 

6. In an electrical system for internal com 
bustion engines, an automatic starting mecha 
nism including. a starting motor, a magnetic 
switch for controlling the starting motor and 
an operating circuit for said magnetic Switch in 
cluding a Switch mounted on the generator and 
a Switch mounted on the motor, said Switches 
being adapted to jointly control said operating 
circuit, means to maintain said generator switch 
open as long as the generator is rotating above a 
predetermined, speed, and means to maintain 
the motor Switch open as long as the motor is 
rotating above a predetermined speed. 

7. In an electrical system for internal com 
bustion engines, an automatic starting mech 
anism including a starting motor, a magnetic 
Switch for controlling the starting motor and an 
operating circuit for said magnetic switch in 
cluding a Switch mounted on the generator and 
a switch mounted on the motor, said switches being adapted to jointly control said operating 
circuit, a centrifugal governor device driven from 
the generator adapted when rotated above a pre 
determined speed to maintain the generator 
Switch open, and a centrifugal governor device 
driven from the starting motor adapted when 
rotated above a predetermined speed to main 
tain the motor switch open. 

8. In an electrical system for internal com 
bustion engines, an automatic starting mecha 
nism including a starting motor, a magnetic 
Switch for controlling the starting motor and an 
operating circuit for said magnetic switch in 
cluding a pair of switches for controlling said 
operating circuit, a centrifugal governor device 
driven from the generator for controlling one 
Cf Said Switches, and a centrifugal governor de 
vice driven from the starting motor for control 
ling the other said switch, both said governor 
devices being adapted to open their switches at 
a predetermined speed above the rotative speed 
of the parts during the cranking operation, and 
to close the switches at a predetermined sub 
stantially lower speed. 

9. In an electrical system for internal com 
bustion engines, an automatic starting mecha 
nism including an electrical starting motor, a 
magnetic switch for controlling said motor, an 
electrical control circuit including a manual ig 
nition switch and a mechanically operated switch 
jointly controlling said magnetic switch, and 
means for Operating said mechanical Switch from 
said starting motor whereby said control circuit 
is maintained open during the deceleration period 
of said starting motor, and means associated 
with said mechanical Switch to delay its closing 
until a predetermined time after the said start 
ing notor has come substantially to rest. 

10. Automatic starting mechanism for inter 
inal combustion engines including a starting 
motor, a switch for controlling said motor, oper 
ating means for said switch, and mechanical 
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means responsive to the rotational speed of the 
motor for controlling said operating means in 
cluding means cooperating to cause closure of 
said Switch when the motor stops and for caus 
ing Opening of said Switch when the motor Spins 
freely. 

11. Automatic starting mechanism for inter 
nal combustion engines including a starting no 
tor, a Switch for controlling said motor, operat 
ing means for said switch, means for controlling 
said operating means including mechanical 
means responsive to the rotational speed of the 
engine for energizing the motor in case of engine 
stall, and mechanical means responsive to the 
rotational speed of the motor for deemergizing 
the motor when it spins freely. 

12. Control apparatus for internal combustion 
engines, comprising a current source, a starting 
motor, a generator, and means for controlling 
the operation of the starting motor, said control 
ling means comprising a main switch for con 
trolling the connection of the starting motor with 
said current source and a plurality of secondary 
Switches controlling the action of said main 
Switch, one of said switches being controlled by 
the speed of the engine and another of said 
Switches being controlled by the speed of the 
starting motor. 

13. Control apparatus for internal combustion 
engines, comprising a current source, a starting 
mctor, a generator, and means for controlling 
the operation of the starting motor, Said con 
trolling means comprising a main switch for con 
trolling the connection of the starting motor with 
said current source and a plurality of centrifugal 
secondary switches controlling the action of said 
main switch, one of said centrifugal switches be 
ing controlled by the engine, and the other of Said 
centrifugal switches being controlled by the speed 
of the starting motor. 

14. Control apparatus for internal combustion 
engines, comprising a current source, a starting 
motor, a generator, and means for controlling 
the operation of the starting motor, said control 
ling means comprising a main Switch for con 
trolling the connection of the starting motor 
with said current source and a plurality of cen 
trifugal Secondary switches controlling the ac 
tion of said main switch, one of said centrifugal 
switches being operated by the generator shaft 
and the other of said centrifugal Switches being 
operated by the shaft of the starting motor. 

15. Control apparatus for internal combustion 
engines, comprising a current source, a starting 
motor, a generator, and means for controlling the 
operation of the starting motor, said controlling 
means comprising a main switch for controlling 
the connection of the starting motor with said 
current Source, and a plurality of speed respon 
sive secondary switches for controlling the action 
of the main switch, one of said secondary switches 
being Operative in response to the speed of the 
generator shaft, and the other of said secondary 
Switches being operative in response to the speed 
of the shaft of the starting motor. 

16. Control apparatus for internal combustion 
engines, comprising a current source, a starting 
motor, a generator, and means for controlling 
the operation of the starting motor. said control 
ling means comprising a magnetic switch control 
ling the circuit between the current source and 
Said starting motor, and a plurality of automati 
cally operated mechanical switches controlling 
the action of said magnetic Switch, one of said 
mechanical Switches being Operable in response 
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to the speed of the engine and another of said 

-switches being operable by the starting motor 
itself. 

17. Control apparatus for internal combustion 
engines, CCmprising a current source, a starting 
motor, a generator, and means for controlling 
the operation of the starting motor, said control 
ling means comprising a magnetic Switch control 
ling the circuit between the current source and 
said starting motor, and a plurality of automati 
cally operated mechanical Switches controlling 
the action of said magnetic switch, one of said 
mechanical Switches being driven by the genera 
tor Shaft and another of Said Switches being 
driven by the shaft of the starting motor. 

18. Control apparatus for internal combustion 
engines comprising a starting motor therefor, a 
current source, a generator, and means for con 
trolling the operation of said starting motor, said 
controlling means including a plurality of centrif 
ugal switches operable by the engine and the 
starting motor respectively to render the starting 
motor inoperative, said centrifugal switches be 
ing so constructed that a greater speed of the 
engine and starting motor is necessary to effect 
opening of said switches than to subsequently 
maintain the Switches open. 

19. Control apparatus for internal combustion 

5 
engines comprising a starting motor therefor, a 
current Source, a generator, and means for con 
trolling the operation of said starting motor, 
said controlling means including a magnetic 
Switch controlling the starting motor and a plus 
rality 

matic Switch, one of said mechanically operated 
switches being controlled solely by the Speed of 
the engine and another of Said mechanically 
operated Switches being controlled solely by the 
speed of the starting motor. 

20. Control apparatus for internal combustion 
engines comprising a starting motor, a driving 
pinion adapted to be automatically moved by the 
starting motor into driving engagement with a 
part of the engine to be driven thereby whenever 
the starting motor is operative, a current source, 
a switch for closing the circuit between the start 
ing motor and the current Source to render the 
starting motor operative, a plurality of switches 

of automatic mechanically operated . 
Switches for controlling the action of said auto 
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for controlling the operation of Said last named 
Switch, One of said plurality of Switches being con 
trolled by the engine and the other of said 
Switches being controlled by the starting, motor 
itself. - 
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