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This invention relates to new and useful in 
provements in electric switches, and particularly 
to such switches as are used in connection with 
the starting motors of automobile engines. 
The principal object of the invention is to pro 

vide a switch of the type mentioned, which shall 
be so constructed and arranged as to automati. 
caliy close the circuit to the starting motor, and 
cause it to function should the engine become 
stalled. - 
Another object is to provide a switch of this 

character which will automatically open after the 
starting motor has performed its function. 
Other objects and advantages will be apparent 

from the following description when taken in 
connection with the accompanying drawing. 
In the drawing: 
Figure.1 is a view of the switch with its means 

of connection to the throttle arm of the engine, 
to the electrical circuit, and to the intake manifold. 

Figure. 2 is a view, partly in section, showing 
a. Suction. Operated diaphragm forming a part 
thereof. . . . . . . . . 

Figure. 3 is a sectional detail view on the line 3-3, of Figure 1. 
Figure 4 is a detail sectional view of parts cone 

necting the switch with the throttle arm. 
Referring particularly to the accompanying 

drawing, the present invention includes a base 
0 to which are connected the rectangular frames 
and 2 and through which are disposed, and 

Secured, electric terminals: 3 and 4, insulated 
from the base and having their inner ends ex 
posed above the face thereof as shown in Figure.1 
Secured to the ', opposite sides of the frames. 
and 2, and extending forwardly, therebetween is 
a guide: yoke. 5, having an opening 6. In oppo 
site sides of this opening. are recesses 1. Slid 
able through the opening 6 is a stem of 8 having 
opposite, longitudinal ribs, 9 positioned within 
the said recesses, the latter being for the purpose 
of preventing rotation of the stem 8. Mounted 
on an end of the stem 8 is a transverse metal 
contact bar 20, which, when the engine is: idle, 
bridges: the inner ends of the terminals 3, and 
4: The other end of the stem 8 extends beyond 
the frame members: and f2 for a purpose which 
will be described later. . 
Mounted, on the ends of the guide yoke 5, 

exteriorly of the frame members and f2, is a 
casing: 2, within which is secured a diaphragm 
22, and secured to one face of this diaphragm, by 
means of a screw 23, is the said extended end of 

the stem. 8, a small cup washer 24 being held 
between the head of the screw and the opposite 
face of the diaphragm, as shown in Figure 2. 
The outer side of the casing: 2 is provided with 
an internally threaded nipple 25, in which is 
Serewed a longitudinally bored plug. 26, said plug 
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having its outer end provided with means of at 
tachment, to one end of a suction pipe 2 which . 
has its other end with the intake manifold of the 
engine, a portion of this manifold being illus 
trated in Figure 1 and marked 27. In the inner 
end of the plug. 26 is a recess 28 in which is 
Seated one end of a coil spring .29, the other end 
of this spring, being seated in the cup washer 24. 
This spring Serves to urge the stem 8 through 
the opening in the guide yoke i5, whereby to 
engage the contact bar. 20 with the terminals 3 
and . 4. Its tension may be adjusted by means 
of the plug. 26, as will be readily understood. 
Formed in the stem 8, intermediate its length, is 
an opening 38. 
Secured to other Sides of the frame members 

ii and 2, and extending outwardly thereof, is 
a yoke 3 , having a guide opening 32 in its bight 
portion, which is in alignment with a similar 
opening 33a in a strap 33, connecting the frame 
members. Slidably disposed through these open 
ings: 32 and 32a is a latch rod 34, having a nese 
35 for engagement in the opening 30 of the stem 
8, under conditions to be described later. Held 

in position on the latch rod 34, within the yoke 
3; by means of a pin 36, is a disk 37, and en 
circling the latch rod, between the disk and the 
adjacent side of the strap 33, is a coil spring 38, 
the normal action of which is to yieldably hold 
the latch rod out of the opening 30 in the stem 
18. Pivotally connected to the outer end of the 
latch rod 34 is one end of a hollow rod 39, and 
telescoped into the other end of this hollow rod 
is one end of a red section 40, the other end of 
Said rod section being provided with means, shown 
at 4f, for attachment to the arm 42 of the throttle. 
of the automobile engine. Carried by the rod 
Section 40, and bearing against the throttle con 
necting means 4 f, is a disk 43. Threaded on the 
adjacent end of the hollow rod 39 is a disk 44 and 
a jamb nut 45; for holding the disk in adjusted 
position. Encircling the rod section 40, and the 
adjacent end portion of the hollow rod 39, is a 
coil. Spring 46, the ends of which bear against the 
disks 43 and 44. By means of the disk 44 and 
nut 45; the tension of the spring 46 may be ad justed 
The arm 42 is connected to a member 47, which 



2 
leads to means, not shown, for operating the 
throttle. 
Connected to the terminal 3 is a wire 48, which 

leads to the usual battery 49, through a switch 
50, which Switch also controls the ignition circuit. 
A Wire 5 is connected to the terminal 4 and 
leads to the Starting motor 52. It will be noted 
that the battery and starting motor are grounded, 
On One Side, in the usual manner. . . . . 
To start the engine, the operator closes the 

Switch 50 which simultaneously completes the cir 
cuit through the starting motor and closes the 
ignition circuit. After the engine has been 
Started, the Suction from the intake manifold, 
Operating through the pipe 27, Will draw the dia 
phragm 22 against the tension of the Spring 21, 
So that the Said diaphragm will pull the stem 8 
and thereby disengage the contact bar 20 from 
the terminals 3 and 4, breaking the starting mo 
tor circuit. The engine now functions in the 
usual manner but, should it become stalled, the 
Suction in the intake manifold will be discon 
tinued, With the result that the diaphragm 22 will 
no longer be influenced by such Suction, but will 
be forced into its normal position by the Spring 
29 to re-engage the bar 2 with the terminals 3 
and 4, thus closing the circuit through the start 
ing motor and again starting the engine. 
When the engine is running at a high rate of 

Speed, the Suction at the intake is materially re 
duced and this WOuld. Ordinarily permit the dia 
phragm to relieve the Sten 8 and prematurely 
close the circuit through the starting motor, re 
Sulting in serious consequences. To prevent this, 
the nose 35 of the latch rod 34 Will be forced into 
the opening 30 of the stem 8, when the throttle 
has been opened to a sufficient degree to cause 
the arm 42 to be moved to a sufficient extent to 
compleSs the Spring 46 to overcome the Spring 
38. When, however, the Speed of the engine has 
been reduced, by moving the throttle and permit 
ting the arm 42 to move to a Sufficient degree to 
relieve the Spring 46, the Spring 38 will withdraw 
the nose of the atch rod 34 from the opening in 
the stem. The latter, together with its bar 20, 
Will be then held in proper position by the normal 
Suction at the intake manifold of the engine, thus 
keeping Open the circuit through the starting no 
tor, until the engine has again ceased to operate. 

It will be understood that the SWitch 50 which 
controls the ignition circuit, as well as the start 
ing motor circuit, will be located Within conven 
ient reach of the driver's seat, as usual. It will 
also be understood that the throwing of this 
switch will simultaneously close these two cir 
cuits, thus causing the engine to start without the 
manipulation of any other switch, such as the 
starter button, or Switch, now in general use. 

It will also be understood that the construction 
illustrated and described is only for the purpose 
of enabling the various features of the invention 
to be understood, and that various changes may 
be made in the mechanical details of the inven 
tion without departing from the spirit of the in 
vention as set forth in the appended claims. 
What is claimed is: . 
1. The combination with an electric switch and 

vacuum controlled means for opening Said SWitch; 
of a spring urging said switch to closed position, 
said switch including a stem having an opening 
therein, a plunger adapted to engage in said open 
ing upon the switch being moved to fully open 
position, a spring urging said plunger toward said 
stem, and pedal controlled means for retracting 
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Said plunger against the action of the last men 
tioned spring. 

2. In a vacuum controlled switch, a base, a 
pair of laterally spaced frames carried by said 
base, a pair of Spaced contacts fixed to the base 
between the sides of the frames, a guide yoke 
bridging the upper parts of the said frames and 
having a central opening provided with opposed 
recesses, a stem slidable through said opening and 
having ribs engaged in said recesses to prevent 
rotation of the stem, a transverse contact bar car 
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ried by the lower end of the stem to move into 
and Out of bridging engagement with the con 
tacts, and a vacuum cell mounted on said guide 
yoke for operating said stem. 

3. In a vacuum controlled switch, a base, a 
pair of laterally Spaced frames carried by said 
base, a pair of Spaced contacts fixed to the case 
between the sides of the frames, a guide yoke 
bridging the upper parts of the said frames and 
having a central opening provided with opposed 
recesses, a stem slidable through said opening and 
having ribs engaged in Said recesses to prevent 
rotation of the stem, a transverse contact bar 
carried by the lower end of the stem to move into 
and out of bridging engagement with the con 
tacts, a vacuum cell mounted on said guide yoke 
for Operating said stem, Said Stem having a trans 
verse latch opening, a pair of spaced guide mem 
bers connecting the frames at one side thereof, 
a latch bar slidable through Said guide members 
into and Out of engagement in the opening in the 
stem, and Spring means urging said latch bar 
Out of Said engagement. 

4. Starting apparatus for internal combustion 
engines comprising a current Source, a starting 
motor adapted to be operated by current from 
said source, a control switch for controlling the 
Operation of Said starting motor, means operated 
by fluid pressure derived from the engine for op 
erating the Switch and effective to open the switch 
when the engine starts to run, an accelerator 
pedal, means Operatively connected with the ac 
celerator pedal for controlling the operation of the 

5 switch operating means and movable by the ac 
celerator pedal, When said pedal is operated, to 
hold the SWitch Operating means in Such a posi 
tion that the SWitch is maintained in Open con 
dition. 

5. In a starting apparatus for internal combus 
tion engines, a current Source, a starting motor 
operable by current from Said Source, a circuit be 
tWeen Said current Source and starting motor 
adapted to be closed in Order to cauSe Operation 
of the Starting motor, a control SWitch in said cir 
cuit, means for controlling the quantity of mix 
ture supplied to the engine, and means operated 
by the mixture controlling means for holding said 
control SWitch open under certain operating con 
ditions in order to prevent closing of the circuit 
between the starting motor and current Source. 

6. In a starting apparatus for internal combus 
tion engines, a current Source, a starting motor 
operable by current from said source, a circuit 
between said current source and starting motor 
adapted to be closed in order to cause operation 
of the starting motor, a control switch in said 
circuit, means for controlling the quantity of mix 
ture Supplied to the engine and means operated 
by the mixture controlling means When it is moved 
to a position to Supply a relatively large quantity 
of fuel mixture to the engine to hold the Switch 
Open in order to prevent closing of the circuit 
between the starting motor and current source. 

7. In a starting apparatus for internal combus 
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tion engines, a current source, a starting motor 
operable by current from said source, a circuit 
between Said. Current, Source and starting motor 
adapted to be closed in order to cause operation 
of the starting: motor, means for controlling said 
circuit including a control Switch which must be 
closed in order to close the circuit and cause the 
starting motor to become operative, means for 
controlling the quantity of fuel mixture supplied 
to the engine, means operated by the engine, when 
it becomes self-operative, for opening said con 
trol SWitch and means. Operated by the mixture 
controlling means for holding said Switch open 
during: Self-Operation of the engine, in order to 
prevent any possible closing of the starting motor 
circuit While the engine is operating under its 
OWnpower. 

8: In a starting apparatus for internal combus 
tion engines, a current source, a starting motor 
operable by current from said source, a circuit 
between said current source and starting motor 
adapted to be closed in order to cause operation 
of the starting motor, means for controlling said 
circuit including a control switch which must be 
closed in order to close the circuit, and cause the 
starting motor to become operative, means for 
controlling the quantity of fuel mixture supplied 
to the engine, means operated by engine suction, 
When the engine starts to run under its own 
power, to open the control Switch, and means op- : 
erated by the mixture controlling means for hold 
ing said Switch open during self-operation of 
the engine in order to prevent any possible clos 
ing of the starting motor circuit while the engine 
is operating under its own power. 

9. In a Starting apparatus for internal combus 
tion engines, a starting motor, a current source, 
a circuit between said starting motor and the cur 
rent source, a normally closed control SWitch in 
said circuit, a second normally open switch in 
series with said control switch, means for closing 
Said second SWitch to effect closing of the circuit 
to cause the starting motor to become operative, 
means for opening said normally closed control 
SWitch. When the engine starts to run to break said 
circuit, means for controlling the supply of fuel 
mixture to the engine, and means operated there 
by to prevent closing of said control switch during 
operation of the engine under its own power. 

(10. In a starting apparatus for internal com 
bustion engines, a starting motor, a current 
source, a circuit between said starting motor and 
the current source, a pair of control switches in 
series in said circuit, manually operable means to 
close one of said switches to effect closing of said 
circuit in order to cause the starting motor to be 
conne Operative, engine. Operated means for open 
ing the other of said control switches to break 
said circuit when the engine begins to run, means 
for controlling, the supply of fuel mixture to the 
engine and means operated thereby to prevent 
closing of the engine operated control switch dur 
ing operation of the engine under its own power. 

ill. In a starting apparatus for internal com 
bustion... engines, a starting motor, a current 
Source, a circuit between said starting motor and 
the current Source, a pair of control SWitches in 
Series in Said circuit, manually operable means to 
close one of said Switches to effect closing of said 
circuit. in order to cause the starting motor to 
become operative, means operable by engine suc 
tion for opening the other of Said control switches 
to break. Said circuit. When the engine starts to 
run, means for controlling the Supply of fuel mix 
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prevent closing of the Suction operated control 
switch during operation of the engine under its 
OWnpower. . 

12. In a starting apparatus for internal com 
bustion engines, a current source, a starting motor 
adapted to be operated by current from said 
source, a circuit between the starting motor and 
current source, means for controlling the opening 
and closing of Said circuit including an ignition 
Switch and a Second control SWitchin Series there 
With and adapted when closed to close the starting 
motor circuit, in Order to cause said starting mo 
tor to become operative, means to control the 
quantity of mixture Supplied to the engine and 
means operated thereby to control the operation 
of the second control switch. 

13. In a starting apparatus for internal com 
bustion engines, a current Source, a starting no 
tor adapted to be operated by current from Said 
source, a circuit between the starting motor and 
current source, means for controlling the Opening. 
and closing of said circuit including an ignition 
Switch and a Second control SWitch in Series there 
with and adapted when closed to close the starting 
motor, circuit, in order to cause said starting no 
tor. to become operative, means to control the 
quantity of mixture supplied to the engine and 
means operable thereby during Operation of the 
engine under its own power, to hold the Second 
control Switch open in order to prevent closing of 
the starting motor circuit while the engine is self 
operative. 

14. In a starting apparatus for internal Com 
bustion engines, a current Source, a starting no 

5. tor adapted to be operated by current from Said 
source, a circuit between the starting motor and 
current source, means for controlling the opening 
and closing of said circuit including an ignition 
switch and a second control SWitchin series there 
with and adapted when closed to close the start 
ing motor circuit, in order to cause said starting 
motor to become operative, means operable by 
engine suction to open the second control Switch 
and break the starting motor circuit when the 
engine starts to run under its own power, in order 
to cause the starting motor to become inoperative, 
means for controlling the quantity of fuel mixture 
supplied to the engine, and means operated by 
said mixture controlling means to hold the Second 
control switch open during self-operation of the 
engine to prevent closing of the starting motor 
circuit while the engine is running. 

15. In a starting apparatus for internal com 
bustion engines, a current Source, a starting mo 
tor adapted to be operated by current from said 
source, a circuit between the starting motor and 
current source, means for controlling the opening 
and closing of Said circuit including a normally 
open ignition switch adapted to be closed in Order 
to close said circuit and a Second normally closed 
control switch in series With the ignition. Switch 
and also controlling the starting motor circuit, 
means for controlling the quantity of fuel mixture 
supplied to the engine and means operated by the 
mixture controlling means for also controlling the 
operation of said second control switch. 

16. In a starting apparatus for internal com 
bustion engines, a starting motor, a current 
source, a circuit between said starting motor and 
the current source, a normally open ignition 
switch operable when closed to close the ignition 
circuit and also said starting motor circuit, a nor 
mally closed switch in Series with said ignition 
switch and also controlling the starting motor 

ture to the engine and means. Operated thereby to 75 circuit, means operable by engine suction for 
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opening said normally closed switch when the en 
gine starts to run in order to break the starting 
motor circuit, means for controlling the supply of 
fuel mixture to the engine and means operated 
thereby to prevent closing of said suction operated 
SWitch during Operation of the engine under its 
OWn power. 

17. In a starting apparatus for internal com 
bustion engines, a starting motor, a current 
Source, a circuit between said starting motor and 
the current source, a main starting motor switch 
in the circuit between the current Source and 
starting motor, a normally open ignition switch 
in Series With said starting motor SWitch and 
adapted. When closed to close both the starting 
motor circuit and ignition circuit, means operable 
When the engine begins to run under its own 
power to open the main starting motor switch to 
break said circuit entirely independently of the 
ignition SWitch and means for preventing closing 
of said main starting motor switch while the en 
gine continues to operate under its own power. 

18. In a starting apparatus for internal com 
bustion engines, a starting motor, a current 
Source, a circuit between Said starting motor and 
the current Source, a control switch for closing 
said circuit in order to cause the starting motor 
to become operative and comprising fixed and 
movable contacts, means for moving said movable 
contact to a position to open the switch. When the 
engine starts to run, means for controlling the 
supply of fuel mixture to the engine, and a mem 
ber operated thereby and movable to a position 
to engage said movable contact to prevent closing 
of Said control SWitch during operation of the en 
gline, 

19. In a starting apparatus for internal com 
bustion engines, a starting motor, a current 
Source, a circuit between said starting motor and 
the current source, a control SWitch for closing 
Said circuit in Order to cause the starting motor 
to become operative and comprising fixed and 
movable contacts, means for moving said movable 
contact to a position to open the Switch when 
the engine Starts to run, a foot operated accelera 
tor pedal for controlling the supply of fuel mix 
ture to the engine and a member operable thereby 
and movable to a position to engage said movable 
contact to prevent closing of Said control SWitch 
during operation of the engine. 

20. In a starting apparatus for internal com 
bustion engines, a starting motor, a current 
source, a circuit between said starting motor and 
the current source, a control SWitch for closing 
said circuit in Order to cause the starting motor 
to become operative and comprising fixed and 
movable contacts, means for moving said movable 
contact to a position to open the SWitch when the 
engine starts to run, a foot operated accelerator 
pedal for controlling the Supply of fuel mixture 
to the engine, a member operable thereby and 
movable to a position to engage Said movable con 
tact to prevent closing of the control switch dur 
ing engine operation, and a resilient operating 
connection between said pedal and said member, 
so as to permit movement of the pedal Without 
corresponding movement of said member. 

21. In a starting apparatus for internal com 
bustion engines, a starting motor, a Current Source, 
a circuit between said starting motor and the 
current source, a control switch for closing said 
circuit in order to cause the starting motor to 
become Operative and Comprising fixed and now 
able contacts, means for moving said movable 
contact to a position to Open the SWitch. When 
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the engine starts to run, means for controlling the 
supply of fuel mixture to the engine, a member 
movable to a position to engage said movable con 
tact to prevent closing of said control switch dur 
ing operation of the engine, and operating con 
nections between said member and the mixture 
controlling means, said Operating connections be 
ing SO COnstructed as to permit movement of the 
mixture controlling means independently of the 
Said member. 

22. In a starting apparatus for internal com 
bustion engines, a starting motor, a current source, 
a circuit between said starting motor and the 
current source, a control switch for closing said 
circuit in order to cause the starting motor to 
become Operative and comprising fixed and mov 
able contacts, means for moving said movable 
contact to a position to open the Switch when the 
engine starts to run, means for controlling the 
supply of fuel mixture to the engine, a member 
movable by said mixture controlling means to a 
position to engage said movable contact and pre 
vent closing of the control switch as said mixture 
controlling means is moved to increase the quan 
tity of mixture Supplied, operating connections 
between said mixture controlling means and said 
member So constructed that said mixture controll 
ing means can be moved to a position to supply 
a maximum quantity of mixture to the engine 
after engagement of said member with the mov 
able contact without further movement of said 
member. 

23. In a starting apparatus for internal com 
bustion engines, a starting motor, a current source, 
a circuit between said starting motor and the 
Current Source, a control switch for closing said 
circuit in Order to cause the starting motor to 
become operative and comprising fixed and mov 
able contacts, the latter of which is movable to a 
position to open the control switch and break the 
Starting motor circuit, an element secured to said 
movable contact and having a recess formed 
therein, means for controlling the supply of fuel 
mixture to the engine, and a rod connected to 
said means and movable thereby to engage said 
recess after the movable contact is moved to 
Switch Open position, so as to prevent closing of 
the SWitch during operation of the engine under 
its OWn power. 

24. In a starting apparatus for internal com 
bustion engires, a starting motor, a current source, 
a circuit between said starting motor and the 
current source, a control switch for closing said 
circuit in order to cause the starting motor to 
become operative and comprising fixed and mov 
able contacts, the latter of which is movable to 
a position to open the control SWitch and break 
the starting motor circuit, an element secured 
to said movable contact and having a recess 
formed therein, means for controlling the Supply 
of fuel mixture to the engine, and a rod con 
nected to said means and movable thereby to en 
gage said recess after the movable contact is 
moved to switch open position, so as to prevent 
closing of the switch during Operation of the en 
gine under its own power, said rod being con 
nected to the mixture controlling means through 
the medium of a resilient operating connection. So 
that the mixture controlling means may move 
after the rod engages said recess without further 
movement of the rod. 

25. In a starting apparatus for internal com 
bustion engines, a starting motor, a current Source, 
a circuit between said starting motor and the cur 
rent source, a control switch for closing said cir 
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cuit in order to cause the starting motor to be 
come operative and comprising fixed and mov 
able contacts, the latter of which is movable to a 
position to open the control switch and break the 
starting motor circuit, an element secured to said 
movable contact and having a recess formed 
therein, a member movable to different positions 
to variably control the supply of fuel mixture to 
the engine, a rod one end of which is connected 
to said member for operation thereby and the 
other end of which is movable into engagement 
with said recess when the movable contact is in 

5 
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position to break the starting motor circuit, said 
rod being moved to such position as said mem 
ber is moved in a direction to increase the Supply 
of fuel mixture to the engine, and a resilient con 
necting element between said rod and its operat 
ing member effective to permit movement of said 
member to a position to supply a maximum quan 
tity of fuel mixture to the engine after engage 
ment Of the rod with said recess and Without ad 

lo ditional movement of the rod. 
JOSEPH FREDRICK ACHAPELLE. 


