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PATENT OFFICE 
HERBERTA. DAVIS, OF LA GRANGE, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, TO 

JOHN C. KERNCHEN, OF CHICAGO, ILLINOIs 

AUTOMATIC STARTING MEANS FOR INTERNAL COMBUSTION ENGINES 

Application filed September 11, 1929. Serial No. 391,951. 

This invention relates to improvements in 
automatic starting means for internal com 
bustion engines. , 
One object of the invention is to provide 

is a device for installation on a motor vehicle for effecting the closing of the starting motor 
circuit automatically when the engine stops 
while the ignition switch is open, said de 
vice comprising a controlling switch which 
is held open by sub-atmospheric pressure or 
suction of the engine while the same is op 
erating but which automatically closes when the engine stops, and an electric-locking 
mechanism which holds the control switch 
open as long as the generator of the engine 
is in operation to prevent the closing of the 
starting motor circuit, even though the en 
gine is so operating as to produce a very low 
vacuum on the fuel intake. 
Another object of the invention is to pro 

vide a device of compact construction which 
can be attached readily to a motor vehicle 
and which, as compared with other devices 
of similar nature of which applicant is aware, 
requires but relatively few conductors in 
establishing its circuits, whereby the installa 
tion of the apparatus is considerably sim 
plified. 
Other objects relate to various features 

of construction and arrangement of parts 
which will be apparent from a consideration 
of the following specification and accom 
panying drawing, wherein 

Fig. 1 is a lower plan view of a device em 
bodying the present improvements. 

Fig. 2 is a longitudinal sectional view taken 
on line 2-2 of Fig. 3. 

Fig. 3 is a transverse sectional view taken 
on line 3-3 of Fig. 2. In the drawing, 10 is a casing or housing 
which carries the operating parts of the de 
vice and has a base 11 preferably of insulating 
material which supports terminals 12, one 
of which is adapted to be connected to the 
battery 13 of the vehicle, and the other to 
the starting motor 14. When the terminals 
12 are bridged, the circuit from the battery 
to the starting motor will be closed and the 
engine of the vehicle, not shown, will be 

50 started. 
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Also carried in the housing 10 is an electro 
magnet or Solenoid 15 having a winding 16 
and stationary core 17 of magnetic material 
which is centrally apertured. Extending 
through the aperture is a stem 18 of non 
magnetic material which is secured at its 
upper end to the plunger 19 of magnetic ma 
terial, which is caused to reciprocate when 
the coil 16 is energized. The stem 18 carries 
a bridging member 20 at its lower end where 
by when the plunger 19 moves downwardly 
from the position shown in Fig. 2, the bat 
tery-starting motor circuit will be closed. 
A spring 21 is disposed between the upper 
end of the stationary core 17 and the lower 
end of the plunger 19, and serves to move the 
latter to the position shown in Fig. 2 upon 
the deenergization of the solenoid. One end 
of the winding 16 may be grounded on the 
post 22 which is electrically connected to the 
casing 10, while the other end of the winding 
is connected to a terminal 23 of angular 
shape, which is insulated from the casing 10. 
A resilient conducting member 24 is se 

cured at One end by post 25 and is also insu- 5 
lated from the casing 10. Conductor 24 is bowed upwardly as shown and its free end 
rests upon flange 23a of the member 23, 
when forced to such position by means here 
inafter described. The post 25 may be elec: 
trically connected to the ignition circuit of 
the engine whereby when the ignition switch 
26 is closed current will tend to flow to the 
post 25 through the resilient conductor 24, 
member 23, to the coil 16 for causing the st bridging member 20 to be moved into contact 
with the terminals 12 for closing the bat 
tery-motor circuit. 
A member 27, preferably of insulating 

moldable material such as bakelite, is se-go cured in the upper end of the housing 10. 
Embedded in the lower end of the member 
27 is a metallic ring 28 to which is secured as 
by welding or soldering, a flexible metallic 
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diaphragm 29. The diaphragm and adjacent 95 
end of the member 27 form a sub-atmospheric 
pressure chamber 30. The closing member 
27 has a central passage therethrough car 
rying a nipple 31 and a tightening member 
32 whereby the tube 33 may establish com- 100 
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munication between the chamber 30 and the 
intake manifold of the engine. It will thus 
be seen that while the engine is running on 
its own power, the exhaustion of air from 
chamber 30 will cause the diaphragm 29 to 
collapse or move toward the seat 34, where 
upon conducting member 24 is released and 
moves out of contact with the terminal 23", 
thus opening the circuit of the Solenoid 15 
and permitting the spring 21 to lift, the 
plunger 19 and with it the stem 18 and the 
bridging member 20, and thus open the start 
ing motor circuit. 

Secured to the diaphragm 29, as by a Screw 
35, is a stem 36 which is slidable within the 
passage of the closing member 2. The sten 36 may be provided with a longitudinal 
recess 37 which communicates with the trans 
verse recess 38 which permits the exhaustion 
of air from the chamber 30 during the Opera 
tion of the engine under its own power. 
Mounted in the member 27 is a casing 89 
carrying a solenoid comprising windings 40, 
stationary core 41 and spring resisted plung 
er 42, the spring being indicated at 43. The 
plunger 42 operates a locking pin 44 which 
is slidable in the lateral passage 45 which 
connects with the central passage of the 
member 27. When the solenoid is energized 
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the plunger 42 moves the pin 45 inwardl 
or to the left, as viewed in Fig. 2, where 
by its inner end is caused to seat in a groove 
46 formed in the stem 36. This locking ac 
tion of course cannot take place until the dia phragm has been deflected inwardly by suc 
tion-through the tube 33, but when so inter 
locked, the diaphragm 29 cannot return to 
its distended position during the energiza 
tion of the windings 40. The forward end of 
the pin 45 is beveled, as shown, whereby the 
stem 36 can be immediately released upon 
deenergization of the solenoid 40 by the 
force exerted by the diaphragm 29 in return 
ing to distended position. In fact the spring 
43 may be eliminated if desired. One end of the winding 40 may be grounded to the post 
22 by means of the wire 47 while the other 
end of the winding is connected by means of 
wire 48 with the terminal post 49. From 
the post 49 a wire 50 extends to the generator 
side of the cut out 51, preferably. 
It will thus be seen that while the generator 

52 is being turned over by the engine, cur 
rent will be carried through wire 50 and other 
parts of the circuit just described, to the sole 
noid 39, and the diaphragm 29 which will 
have previously been moved to upper posi 
tion, will be held in such position as long as 
the generator is operated even though the 
vacuum produced by the engine may be at its 
lowest degree, and the suction through the 
tube 33 would be insufficient to hold the dia 
phragm against returning to its distended po 
sition. It has been found that in the manu 
facture of diaphragms for like apparatus uni 
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formity can be obtained with respect to the 
vacuum required to collapse them whereby 
the battery-starting motor circuit will not 
be interrupted prior to the operation of the 
engine under its own power. However, a dia 
phragn) having sufficient stiffness to resist 
the collapsing action of the suction estab 
lished by the turning over of the engine, as 
during cranking prior to running under its 
own power, will frequently Snap back into 
distended position when the accelerator of the 
engine is opened suddenly, or the vacuum is 
otherwise caused to drop close to the Zero 
point, thereby cutting in the starting motor 
during the operation of the engine. By pro 
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viding the locking device above described the 
diaphragm is held against return movement 
even though the suction created by the en 
gine may drop, as the locking device is held 
in operative position by very slight current 
from the generator and will not release the 
diaphragm until the generator has stopped, 
which of course takes place upon stopping of 
the engine. 
The casing 10 may be provided with a 

bracket 53 whereby it can be mounted con 
veniently and grounded to the starting 
motor 14. In use should the engine stop no 
current will be generated by the generator 

y 52 and the winding 40 would be deemergized 
whereupon the spring 43 will move the plung 
er 42 and lockingpin 45 to the right as viewed 
in Fig. 2. Suction of the engine having also 
ceased, the diaphragm 29 will be free to re 
turn immediately to the distended position 
shown in Fig. 2, which movement of the dia 
phragm forces the spring conductor 24 into 
contact with the terminal 23, whereupon cur 
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rent flows from the ignition circuit through 
the solenoid 15 and thus causes the bridging 
member 20 to close the circuit to the starting 
motor 14. This of course cannot take place 
if the ignition switch 26 is opened. Im 
mediately upon the starting of the engine 
under its own power atmospheric pressure 
within chamber 30 will be reduced, thus caus 
ing the diaphragm 29 to collapse and move 
the stem 36 upwardly. At the same time the 
current from the generator will energize the 
winding 40 and effect the movement of the 
locking pin 45 into engagement with the 
groove 46 and will thus hold the diaphragm 
against movement to distended position dur 
ing the operation of the engine, as above 
described. The spring conductor 24 may be 
provided with an insulating strip 24 to pre 
vent short circuiting the solenoid 15 through 
contact with the screw 35. 
Although I have shown and described my 

improvements for the purpose of illustration, 
I do not wish to be restricted specifically to 
the disclosure except as so limited by the ap pended claims. 
What I claim is: ... " 
1. Circuit establishing means comprising 
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a housing, a pair of spaced terminals sup 
ported thereby, a bridging member for clos 
ing a circuit through said terminals, a sole 
noid in said housing having a longitudinal 
apertured stationary core, a spring resisted 
solenoid plunger adjacent one end of said 
core, a member operated by said plunger and 
extending through said aperture into engage 
ment with said bridging member for moving 
the same into and out of contacting relation 
with said terminals, and means for closing 
the circuit of the solenoid windings, said means comprising a sub-atmospheric pres 
sure responsive device within said housing. 

2. Circuit establishing means comprising 
a pair of spaced terminals, a bridging mem 
ber for said terminals, a solenoid having a 
spring resisted plunger for actuating said 
bridging member, a closing member for clos 
ing the circuit of the solenoid windings, said 
member being arranged to move normally to 
circuit opening position, a sub-atmospheric 
pressure device for controlling the move 
ments of said flexible member, said device 
comprising a chamber forming means in 
cluding a flexible diaphragm Asia's when 
in extended position to hold said closing mem 
berin position for closing the circuit through 
said windings and when in retracted position 
due to reduced atmospheric pressure in said 
chamber permitting said closing member to 
open said solenoid circuit whereby said 
spring resisted plunger moves said bridg 
ing member out of contact with said termi 
8S 
3. A device of the class described compris 

ing an apertured supporting member, a flex 
ible diaphragm supported by said member 
and spaced from one end thereof and defin 
ing a chamber therebetween, a suction con 
duit communicating with said chamber 
through said aperture for effecting the re 
duction of atmospheric pressure in said cham 
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ber to cause the inward deflection of said diaphragm, circuit opening and closing 
means controlled by the movements of said 
diaphragm, a member attached to said dia 
phragm and slidable within said aperture, 
and means s: to engage said slidable 
member for holding said diaphragm in inner 
position. 

4. A device of the class described compris ing a centrally apertured supporting them 
ber, a flexible diaphragm supported by said 
member and spaced from one end thereof and . 
defining a chamber therebetween, a suction 
conduit communicating with said chamber 
through said aperture for effecting the re 
duction of atmospheric pressure in said cham 
ber to cause the inward deflection of said 
diaphragm, circuit opening and closing 
means controlled by the movements of said 
diaphragm, a member attached to said dia 
phragm and slidable within said aperture, 
and means adapted to engage said slidable 

member for holding said diaphragm in inner 
position, said last named means comprising 
a reciprocable pin and a spring resisted 
solenoid plunger for operating the same into 
and from engaging relation with said slid 
able member. 

5. A device for controlling the opening and 
closing of an electric circuit comprising a 
supporting member having a ring in one 
end thereof, a flexible diaphragm secured 
to said ring and defining a chamber between 
said diaphragm and supporting member, said 
supporting member having a passage therein 
communicating with said chamber and with 
means for reducing the atmospheric pres 
sure therein, said supporting member having 
a lateral passage extending from said first 
passage, a slidable member in said first pas 
sage secured to said diaphragm and mov 
able therewith, a reciprocable pin in said 
lateral passage, and an electrically operated 
member for operating said pin into engage 
ment with said slidable member for holding 
said diaphragm in inwardly deflected posi 
tion during the energization of said elec 
trically operated member. 
In testimony whereof, I have subscribed 

my name. HERBERT A. DAVIS. 
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