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1 Claim. (C1, 290-37) 

This invention relates to an improved electri 
cal ignition and starting system for motor ve 
hicles in which an internal combustion engine 
is used as the motive power and is similar in 

is Some respects to that shown in my pending ap 
plication Serial No. 578,029, filed November 30th, 
1931, in that the closing of a single master switch 
energizes the ignition system and causes the 
operation of the starting motor and simultane 

10 ously produces separate excitation of the genera 
tor field. The engine operates under its own 
power immediately following the initial opera 
tion of the starting notor. 
Another similarity is that immediately fol 

5 lowing the operation of the engine under its 
-- own power the current voltage of the engine 

driven generator is utilized for the operation 
of a circuit breaker to break the circuit through 
the starter switch and thereby to allow the latter 

20 to open for stopping the starting motor and that 
in case the engine should become stalled from 
any cause while the master switch remains 
closed, the starter switch will be automatically 
closed to again operate the starting motor with 

25 out any further attention upon the part of the 
operator, it being understood that the starting 
motor will be automatically thrown out of action 
immediately following the operation of the en 
gine under its own power. 

30 . The broad objects of both applications are, 
therefore, quite similar, but it will be noted that 
the pending application referred to includes "a 
self-opening circuit closer adapted to be closed 
only when the starter Switch is closed and ar 

35 ranged to open when the current required by 
: the starting motor is reduced to a suitable value 

and that this circuit closer is connected in paral 
lel with an electromagnetic circuit breaker hav 
ing its armature and core both electrically con 

40 nected in series with the winding of the starter 
switch'. . . . . - 
These structural features are entirely practi 

cable and efficient in operation, but I have found 
that the circuit closer may be dispensed with 

45 and the armature of the circuit breaker con 
nected directly in series with the winding of the 
starter switch, and the main object of the present 
invention is to make these changes for the pur 
pose of simplifying the construction and op 

50 eration and at the same time greatly increas 
ing the efficiency and reliability of systems of 
this character. . . . . . . 

Other objects and uses will be brought out 
in the following description. v 

55 

tery 3 and cause the recharging of 

when the switch S is closed in order to expedite 

The drawing represents diagrammatically the 

various elements of my improved ignition and 
starting system for a motor vehicle in which a 
conventional internal combustion engine is used 
as the motive power. 
Current is supplied to the various translating 

devices of the system by means of a storage 
battery. B and a dynamo electric generator G, 
which latter is preferably of the third brush type 
aid is adapted to be driven by the engine in any 
well known manner not necessary to herein illus 
trate or describe. . . . . . . . . . . . . . ." 

The ignition system is similar to that set forth 
in my pending application referred to in that 
it includes a spark-coil C, a circuit breaker or 
timer.T. and a condenser C and is adapted to be 

60 

65 

70 
energized by current from the battery B and 
generator G in a manner presently described 
through the ciosing of a normally open master 
switch S which is operable at will and also serves 
to control the operation of the starting motor. 
The storage battery B is connected across the 

main circuit of the generator G through one side 
of a conventional reverse current relay switch r 
having its other side connected across the main 
brush circuit so that when the voltage of the 
generator exceeds a predetermined value, de 
pending upon the speed of the engine, it will auto 
matically close the generator circuit to the bat 

the said bat 
tery. . . . . . . . " 

The generator G is provided with a third brush 
field winding Fin direct connection with and 
separately excited by current from the battery 

the voltage output of the generator at the begin 
ning of its operation by the engine or as soon as 
possible after the engine is started through the 
energizing of the coil C by the battery current 
and thereby to conserve the battery energy, said 
field winding also serving, in connection with the 
armature reaction, as a part of the means for 
automatically regulating the voltage. output of 
the generator under widely varying speeds. 
A non-inductive resistance R is connected in 

the battery circuit leading to the ignition coil C 
to form a part of the initial battery ignition sys 
ten and also to aSSist in the automatic regulation 
of the voltage output of the generator whenth 
reverse current relay switch r is closed. 
A wire f is connected to the ignition circuit be 

tween the resistances R and coil C and is tapped 
into the field winding F at an intermediate point 
(depending upon the resistance R), best adapted 
to produce the desired battery voltage in the ig 
inition System when starting the engine and also 
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to increase the generator voltage in said circuit 
under increased Speed of the engine and thereby 
to a SSure a nore efficient ignition under all 
speeds without liability of purning of the breaker 
points under low or starting Speed. 

Electric Storte?" control 

An electric motor M of any conventional type 
is mounted upon the motor vehicle and is adapted 
to be automatically connected to the engine for 
Starting and operating the Sale until the engine 
is operating under its own power and to be auto 
matically disconnected from the engine and 
stopped from further operation when and as long 
as the engine is operating under its own power. 
The operation of the starting isotor is depend 

ent upon the closing of the laster Switch S and 
is automatically controlled by a norminally Open 
self - opening electio - magnetic circuit - closer 
switch 1 deriving current fron the battery B 
through a normally closed self-closing electiro 
magnetic circuit breaker switch 2 deriving Cui'rent 
from the generator G. 
That is, the starting motor M, including its 

series winding m, is connected in or aci'OSS the 
battery circuit through the closing of the SWitch 
1 which, in turn, is controlled by the circuit 
breaker switch 2 in a manner presently described. 
As illustrated, the circuit closer switch 1 con 

prises a pair of contact terminals 3 and 3' and a 
movable contact member 4 which is mounted upon 
the movable plunger 5 of a solenoid 6, the SWitch 
member 4 being yieldingly held in itS Open po 
sition by means of a Spring 7 having one end 
resting against an adjusting screw 8 by which 
the tension of the Spring may be adjusted. 
The switch terminals 3 and 3' are connected in 

the starting motor circuit 9 deriving current 
from the battery B so that when the Switch men 
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ber 4 is closed current will flow from the battery 
through the circuit 9 to the starting notor M 
for operating the latter to start the engine. 
The winding, as 6', of the Solenoid 6 is nor 

mally connected in or across a second battery 
circuit 10 through the medium of normally closed 
contact members 11 and 11", one of which as 11" 
is mounted upon a movable armature Switch 
member 2 forming a part of the electronagnetic 
switch 2, said switch member 2' being yieldingly 
held in its closed position by means of a Spring 
12 having one end connected to an adjusting 
screw 12' by which the tension of the spring may 
be adjusted. 

It is now clear that when the master Switch S 
is closed, current from the battery Will flow 
through the circuit 10, including the closed coin 
tacts 11 and 11’ and movable Switch member 2' 
and thence through the winding 6' of the Sole 
noid thereby operating the switch member 4 to 
contact with the terminals 3 and 3, thus closing 
the battery circuit 9 through the starting motor 
for operating the engine. 
The movable switch member 2' is preferably 

made of magnetizable material and forms the 
armature of the electromagnetic SWitch 2. 
The core, as 13, of the electromagnetic Switch 

2 is provided with a winding 14 which is con 
nected across the main circuit of the generator 
G so that when the engine is operated by the 
starting motor M and continues its operation un 
der its own power, current from the engine driven 
generator G will flow through the circuit 15 in 
cluding its winding 14, thereby energizing the 
core 13 resulting in the operation of the Switch 
member 2' to open the contacts ll and 11 against 

1,941,438 
the action of the Spring 12 for breaking the bat 
tery circuit 10 through the electromagnet 6 and 
allowing the Spring " to open the Switch mem 
3d 4. 
This opening of the SWitch member 4 breaks 

the battery circuit 9 through the notor M thus 
causing the Stopping of the motor While the en 
gine continues to operate to disconnect it from 
the notor in the manner Well known in connection 
with starting motors. 

It is now evident that if the engine should cease 
to operate uindel its own power, thereby Stopping 
the operation of the generator G, the magnet 2 
will be de-energized thereby allowing the SWitch 
member 2' to close whereupon the Solenoid 6 
would immediately be again energized to close 
the Switch nember 4 upon the contacts 3 and 3' 
for operating the starting motor M to restart the 
engine until the latter begins to operate under its 
own power without any further attention upon the 
part of the operator, these Operations being re 
peated as often as the engine ceases to operate 
under itS OWill pOWei. 
Aside from the ignition circuits and automatic 

starter control circuits to which current is Sup 
plied from the battery B and also from the gener 
ator G, it is evident that one or more translating 
devices Such as a pair of headlightS H may be 
connected in both the battery circuit and gener 
ator circuit and controlled by a separate Switch S 105 
as indicated diagrammatically in the drawing. 

80 

95 

100 

Operation 
ASSunning that the engine and generator are at 

rest and that it is desired to start the same, then 110 
it is simply necessary to close the master Switch 
S thus permitting the current to flow from the 
positive pole to the battery through Wire 16, closed 
mastei' Switch S, thence through the circuit wires 
10, including the closed contacts 11 and 11, Switch 115 
member 2, and winding 6' of the starter Switch 1 
and return to the battery, thus energizing the 
electromagnet 6 to close the Switch member 4 upon 
the contacts 3 and 3' and thence through the 
starting motor M and return to the battery, it 120 
being understood that the starter Switch 1 and 
starter will then be connected in the battery cir 
cuit 9 and that the operation of the motor M will 
Start the engine. 
Simultaneously with the closing of the master 125 

Switch S, a part of the battery current will be 
diverted through the field winding F to the gen 
erator G for Separately exciting said field and 
thereby to expedite the building up of the voltage 
of Said generator immediately following the start 
ing of the engine while at the same time the bat 
tery current will flow through the primary wind 
ing of the coil C and thence through the breaker 
T and condenser c to return to the battery, the 
short circuit connection f being tapped into the 
field winding F to control the voltage in the igni 
tion circuit. 
That is, the starter switch 1 will remain closed 

for operating the starting motor until the engine 
actually begins to operate under its own power 140 
during which time the current will flow from the 
positive pole of the generator G through the cir 
cuit 15 including the Winding 14 of the electro 
magnetic Switch 2 thereby energizing the core 13 
of Said magnet sufficiently to attract the armature 
Switch member 2' to open the contacts 11 and 11" 
against the action of the spring 12, thereby break 
ing the circuit through the Winding 6' of electro 
magnetic switch 1 and allowing the latter to be 
opened by the spring 7 for breaking the circuit 150 
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- Spring 12. 
On the other hand, should the operation of the 

engine and generator cease, the electromagnet 2: 
would be immediately de-energized, thereby re 
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through the starting. motor and allowing the 
latter to stop and to be automatically disconnected 
from the engine in a manner well known, it being 
understood that as long as the engine is operating 
under its own power the resultant operation of 
the generator G will maintain sufficient energy in 
the electromagnet 2 to hold the SWitch member 2' 
in its open position against the action of the 

leasing the switch member 2' and allowing the 
switch members 11 and 11" to close for re-estab 
lishing the battery circuit through the winding of 
the electromagnetic switch. 1 for closing said 
switch and again operating the starting motor M 
for restarting the engine, these operations being 
automatically repeated without any further at 
tention on the part of the operator as long as the 
master switch Sremains closed. . 

It, therefore, follows that in order to stop or 
start the engine, it is simply necessary to open 
or close the master switch and that when the 
switch is closed the operation of the engine will 
be controlled automatically through the coopera 
tion of the electromagnetic switches 1 and 2 and 
starting motor M. 

It will be noted that the armature of electro 
magnetic switch 2 is directly connected in the 
battery circuit in series with the winding of the 
electromagnetic switch 1, thus allowing the bat 
tery current to flow directly through said arma 
ture and winding when the master switch S is 
closed, and causing instantaneous closing of the 
starter switch and resultant operation of the 
starting motor for starting the engine and that 
as soon as the engine begins to operate under 
its own power the core of the electromagnet 2 
will be instantly energized by current from the 
generator to open the switch member 2' and 

type, the combination with an electric battery, 

thereby to de-energize the electromagnet 1 and 
allow its corresponding switch member 4 to open 
for stopping the motor and causing the latter to 
be automatically disengaged from the engine. 
The various parts of this ignition and starting 

system are particularly simple, practical and effl 
cient in automatically controlling the operation 
of the starter and engine through the medium 
of a single master switch in combination with 
the two controlling switches 1 and 2, but obvi 
ously various changes may be made in the wiring 
and in the particular construction of the electro 
magnetic switches as well as various parts of the 
ignition system and reverse current relay switch 
Without departing from the spirit of the inven 
tion. - 

What claim is: 
In an electric starting and ignition system for 

motor vehicle engines of the internal combustion 
an engine-driven electric generator of the third 
brush type having a third brush field connected 
in the battery circuit for separate excitation, an 
electrical resistance and an ignition coil both 
connected in the battery circuit and generator 
circuit, and an electric conductor tapped into the 
intermediate portion of said field and connected 
to the ignition circuit between the resistance and 
coil, of a starting motor for the engine deriving 
current from the battery, a normally open self 
opening switch in the starter circuit, an electro 
magnet connected in a branch of the battery cir 
cuit for closing said switch, a normally closed 
Self-closing switch electrically connected in said 
branch circuit, a second electromagnet connected 
sacross the main generator circuit for opening the 
normally closed switch, and a master switch op 
erable at will and arranged to control the bat 
tery circuit to the field, ignition coil and to the 
normally closed switch. 

ALBERT E. DOMAN. 
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