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My invention relates to a starting control sys 
ten for automobile engines and has for its pur 
pose the provision of a system of the type speci 
fied which will effectively prevent the starting 
motor of an automobile being cut in so long as 
the engine has any operating movement, but 
Which Will automatically place the starting motor 
in circuit immediately following the complete 
stoppage of the engine and then automatically 
Cut Out the starting motor as soon as the running 
Status of the engine is reestablished. 
My invention further contemplates the provi 

Sion of a starting control system wherein the 
gaSeous preSSure status existing on one side of the 
engine and the usual electrical generator consti 
tute essential elements for the functioning there 
of, the arrangement being such however that 
upon the failure of either of these elements, while 
the engine is running, a status of the system 
eSSential to maintaining the starting motor cut 
out will be preserved. 

Furthermore my invention contemplates the 
inclusion in the system of means effective to pre 
Went Variation in the aforesaid gaseous pressure 
status, while the engine is running from causing 
any closure, momentary or prolonged, of the start 
ing motor circuit. 

In addition my invention also contemplates an 
improved control switch for incorporation in the 
System, the construction of said switch constitut 
ing an important factor in rendering my System 
reliable and certain in operation, not only in auto 
matically cutting the starting motor in and out 
but also in maintaining the starting motor circuit 
open momentarily after engine has failed and in 
maintaining Said circuit open, While the engine 
is running, upon the failure of the generator of 
gaseous pressure status. 
My invention also contemplates an assembly 

which will enable a manually controlled starting 
System to be easily and economically converted 
into an automatically controlled starting systern 
With a minimum of Wiring and parts in addition 
to that which is common to all electric systems 
of automobiles. 

In the drawing chosen to illustrate my inven 
tion the scope whereof is set forth in the appended 
claims. 

Figure l is a longitudinal Section through an 
assembly employed in my invention and disclos 
ing the control SWitch and the magnetic Switch 
whose coil is in a circuit having the generator 
as its Source, both Switches being shown in their 
normal or circuit closing status; 

Figure 2, a section on the line 2-2 of Figure 1; 

Figure 3, a section on the line 3-3 of Figure l; 
and 

Figure 4, a diagrammatic view of my complete 
System with the Various elements in the positions 
they would occupy when the associated engine has 5 
completely stopped and at the instant the start 
ing motor circuit has been cult in. 

Referring to Figures 1, 2, and 3 the assembly 
illustrated therein comprises a housing A of in 
Sulating material, preferably phenol condensa- 10 
tion product. This housing is shaped to provide 
parallel chambers and opening through op 
posite ends of the housing respectively. Mounted 
in the chamber 2 is a magnetic SWitch Which in 
cludes a coil 2 and a pivoted armature 3 nor- l5 
mally held in the position shown in Figure 1 
by a Spring A, said position being positively de 
termined by a contact 5 aSSociated With a bind 
ing post 6 mounted on the housing A. The arma 
ture 3 is also electrically connected by a con- 20 
ductor it with a binding post 8, which latter is 
located on the opposite side of the housing A from 
the binding post . The open end of the cham 
ber is closed by a threaded plug 9 having a 
passage 2 therein one end of which communi- 25 
cates with the chamber and its other With the 
atmosphere. This passage 29 is controlled by a 
Screw valve 2 mounted in the plug 9 and for 
a purpose that will hereinafter appear. Formed 
in the housing A at the end thereof remote from 30 
the plug 9 is another passage 22 having a tube 
23 engaged in the Outer end thereof, while the 
inner end of said passage 22 communicates with 
the chamber . An outwardly opening check 
valve 24 controls the passage 22. The tube 22 ex- 35 
tends across the chamber ) and through the 
housing for connection with the vacuum tank 25 
(Figure 4). Mounted for reciprocation in the 
chamber is a cylindrical Switch body 26 of 
insulating material which is normally held in the 40 
position shown in Figures 1 and 3 by a spring 27 
reacting from the end wall of the chamber 
which is nearest, the passage 22. The body 26 car 
ries spaced contact bands 28 and 29 the former 
of which is considerably wider than the latter. 45 
When the body 25 is in the position shown in 
Figure 3 the band 23 is engaged by oppositely dis 
posed spring contacts 3 and 3 associated respec 
tively with binding posts 32 and 33 and at the 
same time the band 29 is engaged by oppositely 50 
disposed spring contacts 34 and 35 associated re 
spectively with binding posts 36 and 37. In the 
assembly described binding postS 8 and 37 are 
connected by a conductor 38. 
My starting control system is completely shown 55 
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in Figure 4 and comprises the battery B, vacuum. 
tank 25, main circuit switch 39, magnetic Switch 
coil 12 and its armature 3, a control Switch as 
heretofore described and shown in Figure 3, a 
generator 40, a starting motor 4, and a starting 
motor Switch including a coil 42 and almature 3. 
My System includes a starting motor circuit, a 
starting motor switch coil circuit and a generator 
control circuit all of which are autonnatically con 
trolled in a manner that will hereinafter appear. 
The starting motor circuit leads from battery B 
through conductor 44, contact 45, armature 43, 
contact 46, conductor 47, motor 4 and thence to 
ground through conductor 48. The starting 
motor switch coil circuit leads from battery B, 
through conductor 49, switch 39, conductor 50, 
contact 5, armature f3, conductor 7, binding 
post 8, conductor 38, contact 3, contact band 
29, contact 36 and thence through conductor 5 
to ground, said conductor 5 including the coil of 
the starting motor switch. The generator coin 
trol circuit leads from generator 40 through con 
ductor 52, contact 32, band 28, contact 33, con 
ductor 53, coil 12 and thence through conductor 
54 to ground. The generator 4 is also electrically 
connected to the battery B through conductor 55 
and conductor 49, the conductor 55 including an 
automatic circuit breaker 56 as is usual. The 
battery B is grounded through conductor 5. 
In Figure 4 the status of the system is that es 

tablished. When the engine has completely stopped 
and the switch 39 closed. In this status it will 
be apparent that the generator 40 is inactive and 
the coil f2 therefore deemergized so that the 
spring 4 has moved the armature 3 into engage 
ment with the contact 5, thus closing the starting 
motor circuit, and instituting the operation of 
the starting motor 4 f. During the operation of 
the starting motor 4 the engine turns very slowly 
and insufficient current is produced by the gener 
ator 40 to cause the magnet associated with the 
coil 2 to attract armature 3 and break the Start 
ing motor switch coil circuit. However, when the 
engine starts to run in a normal manner the cur 
rent from the generator is increased SO aS to 
cause the magnet core associated with the coil 2 
to attract armature 3 and break the Starting 
motor Switch coil circuit. Furthermore, When the 
engine starts to run a vacuum forms in the tank 
25 and in the end of the chamber adjacent 
the spring 27 thus establishing a differential pres 
sure on the ends of the control SWitch body 26 
which results in the latter moving to the left in 
Figure 3 against the influence of Spring 27. This 
movement of the body 26 causes the SucceSSive 
breaking of the starting motor control Switch cir 
cuit and the generator control circuit owing to the 
difference in width of the bands 28 and 29 and 
the location of the point of engagement of the 
contacts 32 and 33 with band 28 before the body 
26 begins to move under the influence of the for 
mation of a vacuum in tank. 25. With this dual 
means of breaking the starting motor control Cir 
cuit my System assures the positive automatic 
breaking of said circuit in the event of the failure 
of either the vacuum or generator while the en 
gine is running. In the event the generator fails, 
the system and the ignition of the engine are 
operated entirely on the battery B. However, 
this condition will immediately become apparent 
due to the indication on the usual animeter en 
ployed on automobiles that the battery B is dis 
charging. Should the engine stall at any time, 

75 
the body 26 will, owing to the consequent failure 
of generator current and vacuum, move to the 

right to the position shown in Figure 3. How 
ever, I retard or slow down this movement, 
through the instrumentality of the passage 3 and 
valve 2 which restrict, the escape of air from the 
adjacent end of the chambel so as to delay 
the closing of the starting notor Switch circuit 
until all movement of the engine has ceased SO 
as to avoid any possibility of jaininning or gear 
clashing when the starting notor is Cut in. 
By making and breaking the generator circuit () 
as a result of variation in Vacial an enabled, 
When the engine is running normally, to advan 
tageously deliver all the culrrent produced by the 
generator 49 to the battery B and ignition. 
Should there be even a slight diminution in Vacu 
unn while the engine is running, the generator 
circuit will be closed and the Starting motor cir 
cuit, Will be positively broken by the movement 
of the armature 3 under the influence Cf ener 
gized inagnet 2 and thereby introduce an addi- :) 
tional factor of prevention against the closing of 
the starting motor circuit in the event the vacu 
un should further decrease during running of 
the engine Sufficient to cause the band 2 to en 
gage the contacts 33 and 3. The construction 25 
and al"langeinent inei'etofore described is also ad 
Wantageous in that it avoids the employment of a 
latch, as exemplified in my prior Patent 1,952,667, 
to maintain the generator circuit closed and the 
starting motor circuit open when the vacuum fails '') 
to an extent which Would otherwise close the 
Starting motor circuit. 

It Will of course be apparent that my system 
is alltomatically operative to cut the starting 
notor in and out upon closing the switch 39 or 35 
upon stalling of the engine when said Switch is 
closed. It Will also be apparent that the in 
Stallation of my System is rendered exceedingly 
Simple and economical as it only requires the 
aSSembly shown in Figure 1 and a minimum of 40 
parts and wiring in addition to the parts and 
Wiring common to all automobiles. 
While I have shown and described the vacuum 

On One side of the engine as the instrumentality 
for Creating a differential pressure on the switch 45 
body 26 to move the latter it will be apparent 
that other instrumentalities common to auto 
mobile engines and automobiles, such as exhaust 
gaS preSSltre, Oil pressure and air pressure asso 
ciated with a braking system could be employed 50 
Without departing fronn the spirit, and scope of 
iny invention. 

I claim: 
l. In a starting motor control system for auto 

Inobile engines, a battery, a starting motor, a main 
circuit Switch, a magnetic starting motor switch 
including a coil and an al'mature, a generator, 
a circuit having the generator as its source and 
including the coil of the second magnetic switch, 
a circuit including the main Switch, the arma- 60 
ture Of the Second magnetic Switch and the coil 
of the starting motor Switch, a two-movement 
control Switch automatically operating in re 
Sponse to the functional status of the engine to 
Open and close said circuits, said control switch 
during one of its movements opening the first 
mentioned circuit after it has opened the second 
mentioned circuit and during the other of its 
in ovements closing the first mentioned circuit in 
advance of closing the Second mentioned circuit, 
a circuit including the starting motor and the 
arnature of the starting motoi SWitch, and a cir 
uit, connecting the generator and battery. 
2. In a starting control System for automobile 75 
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engines, a battery, a starting motor, a main cir 
cuit, switch, a magnetic starting motor switch in 
cluding a coil and armature, a second magnetic 
SWitch including a coil and armature, a generator, 
a Circuit having the generator as its Source and 
including the coil of the second magnetic switch, 
a circuit including the main circuit switch, the 
arnature of the second magnetic Switch and the 
coil of the starting motor switch, a control switch 
automatically operating in response to the func 
tional status of the engine to open and close the 
circuits Which respectively include the coil of 
the Second magnetic Switch and the coil of the 
starting motor Switch, means for varying the 
rapidity of the movement of the control switch 
to circuit closing position, and a circuit including 
the Starting motor and the armature of the start 
ing motor Switch. 

3. In a starting control System for automo 
bile engines, a battery, a starting motor, a main 
circuit switch, a magnetic starting motor SWitch 
including a coil and armature, a Second mag 
netic switch including a coil and armature, a 
generator, a circuit having the generator as its 
source and including the coil of the second mag 
netic switch, a circuit including the main cir 
cuit Switch, the arnature of the Second mag 
netic switch and the coil of the starting motor 
switch, a member movable in response to the 
functional status of the engine and having bridge 
contacts thereon operating to open and close 
said circuits respectively, the bridge contact 
which opens and closes the circuit having the 

3 
generator as its source being of greater extent 
in the direction of the movement of the mem 
ber than the bridge contact Which OpenS and 
closes the circuit including the Coil of the start 
ing motor switch, a circuit including the start- 5 
ing motor and the armature of the starting motor 
Switch, and a circuit connecting the generator 
and battery. 

4. In a starting control System for automo 
bile engines, a battery, a starting motor, a main 0 
circuit switch, a magnetic starting motor Switch 
including a coil and armature, a Second magnetic 
switch including a coil and armature, a genera 
tor, a circuit having the generator as its Source 
and including the coil of the second magnetic 5 
Switch, a circuit including the main circuit 
SWitch, the armature of the second magnetic 
Switch and the coil of the starting motor Switch, 
an axially reciprocating member nowable in re 
Sponse to the functional status of the engine and 20 
having bridge contacts thereon operating to open 
and close circuits respectively, the bridge con 
tact which opens and closes the circuit having 
the generator as its source being of greater ex 
tent in the direction of the axial movement of 25 
the member than the bridge contact which opens 
and closes the circuit including the coil of the 
starting motor Switch, a circuit including the 
starting motor and the armature of the starting 
motor Switch and a circuit connecting the gen- 30 
erator and battery. 

JOHN P. GERAGHTY.. 


