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To all whom it may concern: 
Be it known that I, RALPH. D. ERNEST, a 

citizen of the United States of America, re 
siding at Detroit, in the county of Wayne 

5 and State of Michigan, have invented new 
and useful Improvements in Automatic 
Starters and Controllers, of which the fol lowing is a specification. 
My invention relates to improvements in 

10 electrical automatic starters and controllers, 
and it consists in the combinations, construc tions and arrangements herein described and claimed. . . . . 
An object of my invention is to provide a 

15 device to be used in connection with gas, gas 
olene or oil driven electric generating sets, the purpose being to operate the said gener ating sets in E. 
rent at the proper voltage when there is a 

20 demand for the same, and to immediately 
stop the generating of current when there , 

battery and starter, as here shown for illus. 
is no demand for power. 
A further object of my invention is to re 

duce and minimize the use of a storage bat 
25 tery in connection with the improved appa 

ratus, as distinguished from the present well 
known practice of using heavy-duty or rela 
tively powerful batteries in connection with 
electrical apparatus of this character. 
In the present invention the battery is re 

lied upon only for current to start the motor 
or generating system, and is cut-out or elim 
inated from the operating circuit as soon as 

...the line circuit is established which is then 
85 supplied with current direct from the gen erator. Thus a light-dut battery only is required 

instead of heavy-duty, batteries as used in 

connections. 

a way as to provide cur 

features of the invention will be pointed out 
in the appended claims. . . . . 
My invention is illustrated in the accom panying drawing, which is a diagrammatic 

view of the various parts, and their circuit 
In the practice of my invention, a gener 

specification of Reissued Letters Patent. Reissued Jan. 8, 1922. ... 
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ator A is provided which may be a direct 
current, shunt, or compoundwound gener 
ator of any suitable voltage. The generator 
as here shown, is connected directly to and 
driven by a gas engine B, here shown for illustrative purposes 
gine. It will be understood, of course, that an engine of any suitable capacity and type 
may be used in the system. An automatic or “self-starter C is geared directly to the 
common shaft 1 of the starter, motor and generator, and a battery D is provided to 
furnish current for starting the motor and 
the ignition circuit. The capacity of the 
trative purposes, in their assumed relation 
with the other devices should each be 
12 volts. . ". . . -- ". . . 

The invention is here shown as applied to a line circuit L-L*. 
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as a single-cylinder en 
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about 
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The electrical auto matic controlling devices consist of a single 
pole, solenoid-operated circuit breaker E, 
three relays X-Y and Z and three switches 
S, S and S, the operation of the switch S. 
being retarded by any suitable means such 85 
as a dashpot S for reasons which will pres ently be described a 

Relay X controls the operation of the cir 
cuit breaker. It is a potential relay and 
operates at a few, volts inder normal work ing voltage, which in this case is about 105 

90 

volts. Relay Y is a current fely in series 
with the generator. It controls together 
with the auxiliary switch, S', the ignition 
circuit to the engine. This relay is ar- . 
ranged to open when the current flowing in 
the generator mains falls below a prede- w 
termined minimum, thus opening the igni lived in heavy-duty service. tion circuit. The relay Zis current relay 100 The improvement relative to the battery in series, with the switch S, the battery, and also effects material savings in cost of con: the mains and, and is used to control struction, and more especially in the cost of the starting circuit. ... . . 

so maintenance as heavy-duty batteries are ex- The operation of the device will best be pensive in all respects as to first cost, main- understood by taking up the steps in the or 105 tenance and replacement costs, der in which they actually 9c. It us . . . 
'...' . . . . . assume that the generator is standing at rest 

SSEE Y and Z are . . 

... present common practice. This is an impor 
40 tant and far reaching improvement. It min 
simizes the use and relative importance of the 

battery in the system as a whole and, there 
... fore, makes for effectiveness and dependa bility of operation, as storage batteries are 
45 at best more or less inefficient and short 

95 

Otherojects and advantages ill appea ... in the following specification, and the novel or inoperative, 
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from the drawing, is in such position as to 
close the switches S and S, and to open the 
switch S. There is therefore a 12 volt pres 
sure on the circuit mains L and L* from the 
battery. Suppose now a 25 watt lamp, such 
as that shown at W is switched on this will 
cause a current to flow from the battery D 
through wire 2, relay Z, wire 3 switch S', 
wire 4, through one of the mains L, then 
through the lamp W to the other main L* 
and back to the battery by the wire 5. 
The operation of the relay Z will close 

the circuit from the battery D through a 
wire 6, -through the starter C, wire 7, con 
tacts of the relay Z through the wire 8 back. 

The ignition circuit will to the battery. - 
also be closed, the current-flowing from the 
battery D through wire 6, wire 9, primary P 
of the induction coil, wire 10, wire 11, switch 
S', wire 12, wire 7, contacts of relay Z, wire 
8, back to the battery. The engine is now started. As speed in 
creases, the voltage of the generator will in 
crease, exerting a pressure on relay X which 
will operate at about 105 volts. The clos 
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ing of the contacts of the relay X energizes 
the coil of the circuit breaker over the foll 
lowing path; from battery D, through wire 
18, contacts of the relay X, coils of the cir 
cuit, breaker E and back by wire 14 to the 
battery. The operation of the circuit breaker in closing, opens the auxiliary 
switches S and S. and closes the auxili 
ary switch S. The switch S is slightly 
retarded due to its time element, in order to 
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speed falls off, the 
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allow time to energize the relay Y, by the 
current flow due to the closing of the cir 
cuit breaker. The auxiliary switch S is 
thus open during normal running, which 
gives relay Y complete control over the ig 
nition circuit. The relay Z, is protected 
from the generator. voltage by the opening he closing of of the auxiliary switch S. 
the auxiliary switch S closes the circuit be 
tween the starting motor-generator and the 
battery, allowing the starting motor, now a . 
generator, to charge the battery in addition 
to furnishing current for ignition and for 
operating the circuit breaker solenoid. . . 

Let us now consider the effect when all the 
lamps are turned off, causing the current in 
the generating circuit to decrease to a mini 
mum. Relay.Y having no current to ener 
gize it will open and break the ignition cir 
cuit, causing the engine to stop. As the 

will open and will restore the auxiliary 
switch S to a closed position, thereby com 
pleting the circuit through the relay Z as 

65 

far as the circuit mains, ready for starting. 
The opening of the circuit 
tor-generator. voltage falls low enough to 

generator voltage will 
fall of and at 105 volts, the circuit breaker 

- - - reaker opens. 

auxiliary switch S before the starting mo 

itsess 
open. The circuit breaker E, as will be seen begin to take power from the battery. The - auxiliary switch S' tends to close, but is 

retarded in doing so long enough to allow 
the engine to stop before closing, as other 
wise ignition would be restored and the en 
gine would start up again. 

It will be seen that the o generating sets is controlled by the condi 
tion of the load on the circuit mains, and 
obeys the call for energy instantly. One has 
only to close the E. 
ator to be started and furnish the power re 
quired, and on the other hand, one has only 
to open the switch to stop the whole system. 
Having thus fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is:- 

1. The combination, of an internal com 
bustion engine, having electric igniters, an 
electric starter for said engine, a generator 
driven by the engine, a battery, a work cir 
cuit, said battery having normal connections 
with said work circuit, a relay operated by 
the battery current for Eli 
in the work circuit for opening or closing 
the ignition circuit, a circuit breaker for 
opening and closing said work circuit, a 
switch for controlling the battery circuit, a switch for controlling the charging cir 
cuit, and a switch for partially controlling 
the ignition circuit, all of said switches be 
ing operated by said circuit breaker. 

2. The combination, of an internal com 
bustion engine, having electric igniters, an 
electric starter for said engine, a generator 
driven by the engine, a battery, a work cir 
cuit, said battery having normal connections 
with said work circuit, a relay operated by 
the battery current for controlling the igni 
tion circuit and the electric starter, a relay 
in the work circuit for opening and closing 
said ignition circuit, a circuit breaker for 
opening and closing said work circuit, a 
switch for controlling the battery circuit, a switch for controlling the charging circuit, 
controlling the ignition, all of said switches 
being operated by said circuit breaker, and 
a relay across the main circuit and operated 

ration of the 

to cause the gener 

ng the igni 
tion, circuit and the electric starter, a relay. 
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and a time retarded switch for partially 

at predetermined voltage for controlling the 
circuit breaker of the generator. 

3. The combination of an internal com 
bustion engine, having electric igniters, an 
electric starter for said engine, a generator 
driven by the engine, a battery, a work cir 
cuit, said battery having normal connections 
with the said work circuit, a relay operated 
by the battery current for controlling the 
ignition circuit and the electric starter, a re 
lay in the work circuit for opening and clos ing said ignition circuit, a circuit breaker 
for opening and closing said work circuit, 

12 

2 

a switch for controlling the battery circuit, 
a quick acting switch for controlling the 

  

  



18,958 
charging circuit and a time retarded switch for partially controlling the ignition cir 
cuit, all of said switches being operated by 
the said circuit breaker, and a relay across 
the mainicircuit and operated at a predeter 
mined voltage for controlling the circuit breaker of the generator. - 
4. In an electrical automatic control sys tem, the combination, with an internal com 10 bustion engine having electrical igniters, an 

electrical starter for said engine, a gener 
ator driven by the engine, and a work circuit 

5 
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supplied with electrical current from the 
generator, of a battery normally in circuit 
with the work circuit when said system is in operative a relay operated by the battery. 
current for controlling the starter and ig nition circuits in starting operation of said 
system, a controlling device acting to close 
the work circuit and to cut out the battery 
from the work circuit and a relay for con 
trolling the ignition circuit when said sys tem is in full operation after the controlling device has 

5. In an electrical automatic control sys 
tem, the combination, with an internal com bustion engine having electrical igniters, an 

30 

the generator; of a battery ity 

electrical starter for said engine, a gener 
ator driven by the engine, and a work, cir 
cuit supplied with electrical current from 

in cir cuit with the work circuit when said system is inoperative, a relay operated by the bat 
tery current for controlling the starter and 
ignition circuits in starting operation of said system, a controlling device acting to close 
the work circuit and to cut out the battery 
from the work circuit when the system en 
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6. In an electrica 

ters upon full operation, and a relay in the 
work circuit for controlling the ignition 
circuit while said system is so operating. 

automatic control sys tem, the combination, with an internal com bustion engine having electrical igniters, an 
electrical starter for said engine, a 8 
ator driven by the engine, and a work cir 
cuit supplied with electrical current from the generator, of a battery normally in cir 
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cuit with the work circuit when said sys tem is inoperative, a relay operated by the 
battery current for controlling the starter and ignition circuits in starting operation of aii system, a controlling device operable 
by a relay across the work circuit to close 
the work circuit and to cut out the battery 
from the work circuit when the system en ters upon full operation, and a relay in the 
work circuit for controlling the ignition cir 
cuit while said system is so operating, . 

7. In an electrical automatic control sys 
tem, the combination, with an interial corn bustion engine having electrical igniters, an electrical starterfor said engine, a 

65 
ere ator driven by the engine, and a work cir GE Appliaiwilitical current from 

cuit with the work circuit when sai 
the generator, of a battery normally in cir 

system is inoperative a relay operated by the bat 
tery circuit for controlling the starter and ignition circuits in starting operation of said system, a controlling device operable. 
by a relay across the work circuit to close 

O 

the work circuit and to cut out the battery - 
from the work circuit when the system en 
ters upon full operation, and a relay in the 
work circuit responsive to said device and 
acting to control the ignition circuit when said y is so operating. . . . . 
8. In an electrical automatic control sys 

tem, the combination, with an internal com bustion engine having electrical igniters, an 
electrical starter for said engine, a gener 
ator driven by the engine, and a work cir cuit supplied with electrical current from the generator, of a battery normally in cir 
cuit with the work circuit when said sys tem is inoperative, a relay operated by the 
battery current for controlling the starter and ignition circuits in the starting opera 
tion of said system, a relay in the work cir 

85 

cuit acting to control the ignition circuit 
when said system is in full operation, and 
a controlling device acting to close the work 
circuit and cooperating with a plurality of 
switches, respectively, to cut out the battery 
from the work circuit, to close the battery 
charging circuit and to assist in the estab 
lishment of the main ignition circuit. 
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9. In an electrical automatic control sys 
tem, the combination, with an internal com bustion engine having electrical igniters, an 
electrical starter for said engine, a gener 
ator driven by the engine, and a work cir 
cuit supplied with electrical current from the generator, of a battery normally in cir 
cuit with the work circuit when said system is inoperative, a relay operated by the bat. 
tery current for controlling the starter and ignition circuits in starting operation of 
said system, a relay in the work circuit act ing to control the ignition circuit when said 
system is in full, operation and a control ling device operabi through a relay across 
the work circuit to close the work circuit 
and cooperating with a plurality of 
switches, respectively, to cutout the battery 
from the work circuit, to close the battery charging circuit, and to assist in the estab lishment of the main ignition.circuit, 

10. In an electrical automatic control sys 

O) 
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120 tem, the combination, with an internal com bustion engine having electrical igniters, an 
electrical starter for said engine, a gener 
lator driven by the engine, and a work cir 
cuit supplied with electrical current from 
the generator, of a battery ES C cuit with the work circuit when said system 
is EE a relay Ei by the bat 
tery current force - ". . . . . . . . . . . . ignition circuits in starting operation of 

2. 

controlling the starter and 
1. 
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said system, a relay in the work circuit act. 
sing to control the ignition circuit when said 
system is in full operation, and a circuit 
breaker operable through a potential relay 
across the work circuit to close the work 
circuit and cooperating simultaneously, with 
a plurality of switches, respectively, to cut 
close the batte 
sist in the establishment of the main igni 10 

out the battery from the work circuit, to charging circuit and to as 

tion circuit. A. . " 
- 11. In an electrical automatic control sys 
tem, the combination, with an internal com 

i5 
bustion engine having electrical igniters, an 
electrical starter for said engine, a generator 
driven by the engine, and a work circuit sup 

20 

plied with electrical current from the gener 
ator, of a battery normally in circuit with the 
main circuit when said system is inopera 
tive, a relay operated by the battery cur lignl : rent for controlling the starter, and 
tion circuits in starting operation of said 
system, a relay in the work circuit acting 
to establish an ignition circuit through the 
starting generator and to control the same 
when the system is in full operation, and 
a circuit breaker controlling said work cir 
cuit relay and acting to close the work cir 
cuit and to cut out the battery from the 

15,258 
work: circuit 
ating. . 

12. In an electrict 
tem, the combination, with an internal com bustion engine having electrical igniters, an 
electrical starter for said engine, a gener 
ator-driven by the engine, and a work cir 
cuit supplied with electrical current from 
the generator, of a battery normally in cir 
cuit with the work circuit when said system is inoperative, a battery charging circuit, 
a relay operated by the battery current for 
controlling the starter and ignition circuits 
in starting operation of said system, a re 
lay in the work circuit acting to establish 
an ignition circuit; through the starting 
generator and to control the same when the 

I automatic control sys 
when said system is so oper- 80 
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system is in full operation, and a circuit 
breaker controlling said work circuit relay 
and acting through a plurality of quick 
acting switches to respectively cut out the 
battery from the work circuit, to establish 

50 

the battery charging circuit, and through a . 
time retarded switch, to assist said work cir cuit relay to establish said main ignition 
circuit. . ... " ' , a In testimony whereof I affix my signature. 

RALPH. D.ERNEST. 
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