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Claim. 

This invention relates to a starter switch for 
controlling the circuit to the starting motor of 
the type usually employed in automobiles, and the 
invention consists in the provision of means con 
trolled by vacuum for opening and closing the 
Switch. 
The invention together with its numerous ob 

jects and advantages will be best understood from 
a study of the following description, taken in con 
nection with the accompanying drawings where 
in: 

Figure 1 is a diagrammatic view showing the 
wiring system. 

Figure 2 is a top plan view of a vacuum con 
trolled circuit maker and breaker, the cover of 
the diaphragm Casing being removed. 

Figure 3 is a top plan view of a relay switch, and 
Figure 4 is a transverse sectional view taken 

Substantially on the line 4-4 of Figure 1. 
Referring to the drawings by reference numer 

als it will be seen that 5 designates generally a 
starter switch constructed in accordance with 
the present invention; the reference numeral 6, a 
Vacuum control circuit maker and breaker also 
constructed in accordance with the present inven 
tion; Mindicates the starting motor, B a battery, 
G. a generator, and the reference numeral 9 a con 
ventional relay and reference numeral 10 the ig 
nition Switch. A part of the ignition circuit is 
shown at I. 

Referring in detail to the Switch 5 it will be seen 
that the same includes a casing 11 having ar 
ranged therein a Solenoid 7. A cap 12 is slidably 
engaged with the upper end of the casing and is 
movable with an armature 13 that is constrained 
to shift vertically through a guide 14 provided at 
the top of the casing. A spring 15 is suitably as 
Sociated with the arnature 3 in a manner to 
normally urge said armature and cap 12 upward 
ly Or to the position shown in Figure 1. A Suit 
able spring latch device 6 is provided for secur 
ing the arrature 3 in either its raised or lowered 
position. 

Mounted on the Wall of the casing 11 at dia 
metrically opposite sides thereof are contacts 18, 
19 and these contacts are suitably insulated from 
the casing as at 17. Carried by the arnature 13 
and suitably insulated therefrom is a bridge con 
tact 20 adapted to engage the contacts 18, 19 for 
closing the circuit to the motor M for starting 
the internal combustion engine. In this connec 
tion it will be noted that the contact 18 is con 
nected with one side of the ignition switch 10 
through the medium of a wire 1.0a and that said 
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contact 18 is also connected with one side of the 
battery B through the medium of a wire 18a; 
while the contact 19 is connected with one side of 
the starting motor M, the other side of which mo 
tor is grounded as shown, said contact 19 being 
Connected with said one side of the motor M 
through the medium of a wire 19a. 
The circuit maker and breaker 6, in accordance 

With the present invention comprises a casing 21 
having a telescoping lid or cover 22. The casing 
2i is provided with a nipple 23 that is adapted to 
be tapped into the intake manifold of the inter 
nal combustion engine. The bottom of the cas 
ing 21, at the inner end of the nipple 23 is pro 
vided with a port 24 normally closed by a spring 
pressed valve 25 as shown in Figure 1. 

Suitably Secured within the casing as at 31 is a 
partition disk 26, and beiow the disk 26 the casing 
is in communication with the intake manifold 
through the medium of the nipple 23 and a pas 
Sage 27 controlled by a manually operable valve 28. 

Disposed above the disk 26 is a diaphragm 29 
that is normally flexed upwardly as shown and 
this disk and the diaphragm are held in place 
by Screws 31, insulating strips 30 being disposed 2 
at the peripheral edge of the disk above and 
below the latter. A spring contact arm 32 is 
mounted within the casing 21 above the dia 
phragm 29 and is grounded as at 33. At its free 
end the arm 32 is connected by a contact button 
34. With the diaphragm. 29, and engages a con 
tact 35 mounted on the lid 22 of the casing and 
suitably insulated therefrom. As shown con 
tact 35 is connected With One side of the sole 
noid 7 through the medium of a wire 36. It will 
thus be seen that normally contacts 34 and 35 
are engaged. However, when Suction is created 
in the manifold the diaphragm 29 is caused to 
flex downwardly separating the contacts 34 and , 
35 for stopping the starter motor M as will be 
herein more clearly presented. 
The generator relay 9 is of more or less con 

ventional construction and includes among oth 
er parts an insulated base 41 which is suitably 
mounted. On the generator G, and standards 40, 
43 rising from the base and between which is 
located the Solenoid 38. The armature of the 
relay is indicated by the reference numeral 39 

the standards, in the present instance the stand 
ard 40 and is normally urged to rotate in an 
anti-clockwise direction through the medium of 
a spring 42. The armature 39 also carries the 
contact 47 engageable with the contact 46 suite 

and is pivoted in the usual manner to one of 
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ably mounted on the standard 43, which stand 
ard 43 is of conductive material and the con 
tact 46 is connected with the ignition switch 10 
through the medium of a Wire 44. However in 
accordance with the present invention the relay 
9 is added to, to the extent of providing on the 
standard 43 an additional contact 45 engageable 
with an additional contact 8 mounted on the 
armature 39 and suitably insulated from Said 
armature. The contact 8 is connected with One 
side of the Solenoid 7 through the medium of a 
wire 37. As is well known, when the internal 
combustion engine is running the generator gen 
erates current, which when Sufficient, energizes 
the Solenoid 38 to attract the armature 39 and 
thereby engage the contact 46, 47 in the usual 
manner. The solenoid 38 can be electrically con 
nected with the generator in any Suitable man 
ner So Fig. 1 shows the current passing from the 
generator through the wire 40a, standard 40 and 
Wire 40' to the Solenoid which is grounded to the 
generator as shown. In accordance with the 
present invention, when the contacts 46, 47 are 
thus engaged contacts 8 and 45 are separated 
thus interrupting the circuit to the Solenoid 7 
and thereby giving double assurance that the 
starter switch will not close or 'cut in' when 
the engine is operating properly. The wire 40d. 
as is well known is a part of the generator re 
lay and carries current from the generator to 
the battery when the engine is running. In the 
construction shown, the current passes from the 
generator through the wire 40a, upright 40, ar 
mature 39, contacts 47 and 46, upright 43, wire 
44, switch 10, wire 10d, contact 18 and wire 18a. 
to battery B, though it will be understood that the 
current can be carried to the battery in any suit 
able manner. 
The operation of the device may be detailed as 

follows: 
Normally the parts are in the position shown 

in Figure 1. To start the internal combustion 
engine the ignition Switch is turned on in the 
usual manner completing the circuit to energize 
the coil 7 and when the same is excited the ar 
mature 13 is attracted thereto to move the con 
tact 20 into engagement with the contacts 18, 
19 thus completing the circuit to the starting 
motor M for turning over the internal combustion 
engine. When the internal combustion motor 
has made Several revolutions a vacuum Will be 
created in the intake manifold Sufficient to cause 
the diaphragm 29 to flex downwardly thereby 
separating the contacts 34, 35 to interrupt the 
circuit to the Solenoid 7 and thereby permit the 
armature 13 to move upwardly under action of 
spring 15 to separate the contacts 20, 19, 18 there 
by opening the circuit to the starting motor M. 
As will be seen, when the suction created by the 
engine is great enough, the valve 25 will open 
against the action of its spring so that the air 
will be drawn from under the diaphragm 29 and 
the diaphragm moved downwardly and thus move 
the contact 34 out of engagement With the con 
tact, 35. This will break the circuit to the starter 
motor and when the starter motor ceases to 
operate and if the main motor should stop, the 
valve 25 would close and air would pass into the 
casing 21 to break the vacuum therein through 
the passage 27 so that the diaphragm would rise 
and thus close the circuit to the Solenoid 7 again. 
This operation will be repeated until the internal 

1984,736 
combustion motor continues to operate. Mani 
festly, with the internal combustion engine run 
ning the generator G generates current and when 
the generator has developed sufficient voltage 
armature 39 will be attracted by the coil 38 to 
engage the contacts 47, 46 and separate the con 
tacts 45, 8 and the contacts 8 and 45 will re 
main separated as long as the coil 38 is excited 
sufficiently to hold the armature 39 depressed 
thereby insuring against a closing of the Switch 
5 during normal operation of the engine. 
Should however the operator desire that the 

starter switch not be automatically opened in the 
manner just described but On the other hand 
desires to have the starter motor turn the inter- . 
nal combustion engine Over continuously, all that 
is necessary is for the operator to hold the throttle 
pedal depressed to maintain the butterfly valve in 
the carbureter open and thereby prevent within 
the intake manifold the creation of vacuum suffi 
cient to operate the circuit maker and breaker 
6. Obviously with the throttle valve thus kept 
Open the circuit maker and breaker 6 will not be 
operated for interrupting the circuit to the Switch 
5, and accordingly the interruption of the circuit 
to the switch 5 will take place only when the oper 
ator moves the butterfly valve to a closed position 
which he will of course do as Soon as the engine 
begins to run properly. As is also thought ap 
parent, after the engine starts the suction in the 
intake manifold causes, as before mentioned the 
diaphragm 29 to flex downwardly for interrupt 
ing the circuit through the coil 7 of the starter 
switch and as long as Suction is maintained there 
will be no further change in the circuit described, 
but if the engine stalls, the lack of Suction will 
permit the diaphragm 29 to flex upwardly to the 
position shown in Figure 1, the engaging contact 
34 with the contact 35 resulting in repeating the 
starting operation hereinbefore described. 

Even though I have herein shown and described 
the preferred embodiment of the invention, it is 
to be understood that the same is susceptible of 
further changes, modifications and improvements 
coming within the scope of the appended claim. 

Having thus described my invention, what I 
claim as new is: 
In a starter Switch mechanism for an internal 

combustion engine, the combination with a bat 
tery, an electrically operable starting motor, a 
generator, a charging circuit between the gener 
ator and the battery, and a cut-out relay for said 
generator located in said charging circuit, means 
for electrically connecting the charging circuit to 
the starting motor, Such means including an 
electro-magnetic Switch, a switch arm carried by 
and insulated from the armature of the cut-out 
relay, a contact located in the battery side of the 
charging circuit and engaged by said arm when 
the relay is in inoperative position for breaking 
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the charging circuit, a conductor leading from 
the Switch arm to one terminal of the magnet 
of the electro-magnetic Switch, a conductor lead 
ing from the other terminal of said magnet, cir 
cuit breaking mechanism operated by the vacuum 
in the engine for grounding the last mentioned 
conductor when said mechanism is in inoperative 
position and separating the conductor from 
ground when the engine is operated to produce a 
vacuum in Such mechanism. 
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