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To all whom it ‘mt-zy concern: : :
~Be it known that I, Raren D. Em_vEs'r, a

~‘citizen of the United States of America, re-
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- lived in heavy-duty

| also

“stop the

..-the line circuit is
supplied with current direct from the gen-
“eérator. : '

' maiqtenanoe as
" . pensive in all

.- Other objects and advantages will appear
Other objects a: ge:nd,‘tha_nowli

siding at Detroit, in the county of Wayne
and _§tate of Michigan, have invented new
and useful Improvements in Automatic
Starters and. Controllers, of which the’ fol-
lowing is a’specification. .

Y invention relates to improvements in
electrical automatic -starters and controllers,
and it consists in the combinations, construc-
arrangements herein described and

claimed. : .
An object of my invention is to provide a
device to be uged in connection with gas, gas-
olene or oil driven electric generating sets,
the purpose being to operate the said gener-
ating sets in sucﬁ _
rent. at the proper voltage when there is a
demand  for' the same, and. to immediately
is no demand for power, -

A further object of my invention is to re-.
duce and minimize the yse of a storage bat-
tery in connectjon with the improved appa-
ratus, ag distinguished from the present well-

O0Wn 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
‘established which is then

Thus a, li%htLdﬁ(&v .batte'ryl otllly‘ is required
instead of eavy-duty batteries as used in

.- present. common practice, This is an impor-
_tant and far reac

© i, -imizes the use and
. battery in the
- fore; makes for effectiveness and dependa- .

peh

ing improvement. It min-
relative importance of the
system as a whole and, there.-

bility of operation, as storage batteries are
at more or less inefficient and short

service. i :
e Improvement relative to the: battery
effects material savings in cost of con-

struction, and more ‘especially in the cost of

respects as to

tenance and replacement costs, - -

in the following specification,

a way as to provide cur- ,

generating of current when there .

circuit to the engine.

heavy-duty lg,tterie:t are ex--
rst cost, main: ) ( ] or-
o, Oty e *.der in ‘which they ‘actually occur.  Let ug PR

“or"inoperative,

features of the invention will be pointed out
in the appended clajms, . ' e
My invention is illustrated in the accom-
panyin drawing, which
view of the various
‘connections,

In the practice of my

invention, a gener-

55

is a diagrammatic -
parts and their circuit-

60

ator A is provided which may bé a direct: -

current, shunt, or com
ator of any suitable voltage. The generator
a8 here shown, is copnected directly to and
driven by a. gas. engine B, here shown for
illustrative purposes

gine, _
an engine of any suitable cay acity and type
may be used in the system. Xn automatic or
“self-starter” O ig geared. directly to- the
common shaft 1 of the starter, motor and
generator, and g battery D ig provided to.
furnish eurrent for starting the motor and
the ignition circuit.
battery and starter, as

here shown for illus-

The capacity of the

pound-wound gener- -
‘65

as a single-cylinder en-
It will be understood, of course, that

76

trative purposes, in their assumed relation

with the other devices
12 volts, -

~ The invention is here shown as applied 6
‘ "The eleetrical auto-. .
‘matic controlling devices consist of a single-

a line cireuit I—I.,

should each be about . -

pole, solenoid-operated circuit breaker E,

three relays X—Y and Z and three switches:
8%, 8% and S®, the operation of the switch S*
being retarded by any suitable means such

2s 8 dash-pot S* for reasons which will pres-

ently be described. ) o
“Relay X controls the operation of the cir-
cuit breaker. It is g potential relay and

operates at a few volts under normal work- . -

Ing voltage, which in this case is about 105
volts. Relay Y ig a current Telay in serieg
with the generator. It controls together
with the auxiliary switch 5%, the ignition
i ine This. relay is ar. -
ranged to. open when the
the generator mains [falls below a prede-
termined minimum, thus opéhing the igni-
tion circuit. The relay Z is a current relay
in geries with the swite S’, the battery, and
the mains L and L, and is used to control
the starting circuit.” = = - .

current flowing in: -

100

_The operation ‘of the deyicé'.');vill best be .

understood by takng up the steps in the or-

_assume that the gnemtor is standing at rest

108

relays. X, 'Y and Z are
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20
.. 8%, wire 12, wire 7, contacts of relay Z, wire
-8, back to the battery. - ‘

25

_switch S%.  There is therefore a 12

~ through wire 2, relay Z,

‘and back to the battery

open. The c1rcu1t breaker E, as will be seen

from the drawing, is.in such position as to
close the switches S’ and S°, and to open the
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
wire 3, switch 8’,
the mains L, then
the other main T~
‘ 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-

wire 4, through one of
through the lamp W to

tacts of the relay Z through the wire 8 back.

to the battery. The ignition circnit will
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

The engine is now started. As spéed' 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 fol-
lowing path; from batter§ D, through wire
13, 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 8% The switch 8% is slightly

~ retarded due to its time element, in order to

40
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“battery, allowing the

" Tet us now consider the effect when all the

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
of the auxiliary switch 5. The closing of
the auxiliary switch S? closes the circuit be-

tween the starting motor-generator and the

starting motor, now a
generator, to charge the battery in addition
to furnishing current for ignition and for
operating the circuit breaker solenoid.

lamps are turned off, causing the current in

. .

. the generating circuit to decrease to a mini-

55

" cuit, catsing the engine

um. . Relay Y having no current to ener-
gize it will open and break the ignition cir-
i to stop. As: the

" speed falls off, the generator voltage will

" fall off and at 105

60

- pleting the circuit through. the relay Z as

65

" auxiliary switch S?

volts, the circuit breaker
will open and will restore the  auxiliary
switch S’ to a closed position, thereby com-

far as

the circuit mains, read for starting.
The opening: of

the circuit breaker opens
before the starting mo-

tor-generator volta,

begin to take power

‘wise ignition wou

-only

- bustion engine,

‘the battery current for

- arelay

electric starter for said engine,

, falls low enough to"

159068 SR

from the battery. The
tends to close, but is
so long enough. to. allow
before closing, as other-

d be restored and the en-
gine would start up again. -

guxiliary switch S°
retarded in doing
the engine to sto

It will be seen that the operatioh of the

generating sets is controlled by the condi-
fion of the load on the circuit mains, .and

obeys the call for energy instantly.  Onehas

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,
whiit T 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, 2 generator
driven by the engine, a battery, a work cir-
cuit, said battery having normal
with said work cireuit, a relay
the battery
tion circult and the electric starter,
in the work circuit for opening:
the ignition circuit, a circuit reaker 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

operated by

‘or closing

‘the ignition circuit, all .of said switches be-

ing operated by said circuit breaker.
3. The combination of an internal com-

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
controlling the igni-
tion circult and the electric starter,
in the work circuit for opening and closing
said ignition circuit, a ‘circuit breaker for
opening and ‘closing said  work eéircuit, a
switch for controlling the battery circuit, a
switch for controlling the charging circuit,

to close the switch . to cause the gener-:

current for controlling the igmi-
a relay.

having electric igniters, an’

relay operated by

7
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connections: |

90

10

108
a relay

110

and a time retarded switch for partially .

controlling the ignition, all of said switches
being operated by said circuit breaker, and
across the main circuit and operated

circuit breaker of the generator..

3. The combination of an internal com-
bustion engine, having electric igniters, an
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,
a switch for controlling the batterﬁ circuit,

a quick acting switch for contro

95

11
at predetermined voltage for controlling the

12

12

ing the 12




charging_ circuit and & time retarded switch the generator, of a battery normally in eir. -
for partially _controlling the ignition cir- -cuit with the work cireuit when said system
cuit, all of said switches being operated by is inoperative, a relay operated by the bat-. -
- the said circuit breaker, and a relay across tery circuit for controlling the starter and
5 the mainicircait and operated at a Predeter- ignition cirenits in startin operation of 79
- mined voltage for controlling the circuit ‘sajd system, a controlling " device -operable.
‘breaker of the generator. ) o by a relay across the ‘work circuit to close
. 4 Inan eléctrical automatic control ‘sys- the work cireuit and to cut out the battery -
_ tem, the combination; with an internal com- from the work circuit when the system en.- -
10 bustion engine having electrical igniters, an- ters upon full operation, and & re ay in the 78"
" electrical starter for Said’ engine,.a gener- work circuit responsive to said device and
. ator driven by the engine, and a work circuit acting to control the ignition circuit when
supplied with electrica] current. from the said g stem is so operating, - .
generator, of a_battery- normally ‘in circuit 8, I{ an electrical automatic. control sys-
15 with the work circuit when said system 1is in- tem, the combination, with an internal com- 89
- operative; a relay operated by the battery. bustion engine having electrical igniters, an
current for controlling the starter and ig. electrical starter for said engine, a gener-
nition circuits in starting operation of sajd ator driven by the engine, and a work - cir-

. system, a qontl.'ollmf device acting to close cuit supplied” with electrical current from
20 the work circuit an to cut out the battery 'the generator, of a battery normally in cir- 85
from the work circuit and a relay for con- cuit with the work circuit when: said sys-
trolling the ignition circuit when said Sys- tem is inoperative, & relay operated by the
tem is'in full operation after the controlling battery current for controlling the starter

. device has acted. . - - and ignition circuits in the starting opera- -

25 - 5. In an electrical automatic control sys- tion of said System, a relay in the work cir: 98
. tem, the combination, with an internal com- cuit acting’ to control the ignition " circuit .
bustion engine having electrical igniters, an when said system is in full operation, and-
electrical starter for said engine, a gener- controlling device gcting to close the work
ator driven by the engine, and a work cir- circuit and cooperating with a plurality of
30 cuit supplied " with electrical current from switches, respectively, to cut out the battery 95
the generator; of g battery norms,llgv in cir- from the work circuit, tq close the battery

©. cuit with the work circuit when said system - charging circuit and to assist in the estab-

- I8 inoperative, .4, relay operated by the bat- lishment of the main ignition ecircuit, ’
tery current for controlling the starter and 9, In an electrical automatic control sys-

35 ignition circuits in starting operation of said tem, the combination, with an internal com- 108
Sﬁrstem, & controlling device acting to close  bustion engine having electrical igniters, an_
the work circuit ang to cut out the battery -electrical startar for said engine, ‘& gener- -

- from the work circuit when the system'en- ator driven by the engine, and s work cir-
ters upon full operation, and a re ay in the -cuit supplied with electrical current from

40 work "circuit for controlling the: ignition ' the generator, of a battery normall in cir- 108
circuit while said system is S0 operating. - cuit with the work circuit when sai system
6. In an electrica. automatic control sys- is inoperative, a relay operated by the bat-

* tem, the. combination, with an interna] com- tery current for control ing the starter and
bustion engine having electrical igniters, an ignition ‘eircuits in starting. operation of

45 electrical starter for said engine,. a er- said system, a relay in-the work circuit act- 118
ator driven by the engine, and a work cir- ing to control the ignition circuit when said

~cuit supplied” with electrical -current from gystem is in full operation, and 5 control-

* the generator, of 5 battery normally in cir. ling device operable through a relay across
cuit with the work circuit when said -sys-. the work cireuit to close the work circuit ,

50 tem is inoperative, a relay operated by the and cooperating with g “plurality of 118 -

" battery- current for controlling the starter switches, respectively, to cut out the battery
and ignition- circuits in starting operation . from the work circuit, to close the battery

. of saig system, a controlling device operable charging circuit, and to. assist in the estab-

.- by'a relay across the work circuit to-close lishment of the main ignition cireuit, . - e

55 the work circuit and to cut out the battery’ 10, In an electrical automatic control Sys- 120
from the work circuit when the slys'tem'en- tem, the combination, with an internal com- .
ters upon. full operation, and a re ay in the bustion .engine having electrical igniters, an
work circuit for controlling the ignition cir- electrical starter for said engine, a gener-

- - cuit while said system is so g rating, ator driven by the engine, and a work- cir-
60 7. In an electrical sutomatic control sys-- cuit supplied with electrical ccurrent from 128
. tem, the combination, with an interna] com- the generator, of s, battery normal}g in cir-

- bustion sngine having electrical igniters, an cult with the work circuit when said system

~ electrical-starter for said - engine, a gener. is Inoperative, a relay opersted by the bat-

. ator driven by the engine, and s work cir- tery current. “or.controlling the starter and.

85 cuit supplied " with _electrical” current-;j.frﬁm" Agnition circuits “in -‘etamnx;:pm;stl.on of 138

- )
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said system, 2 rélay in the work circuit act-

- ing to control the 1gnition circuit when said

~a plurality of

10

_system: 1s

‘across the work circuit

‘sist- in the est

is in full operation, and a circuit
breaker operable through a potential relay
to: close the work
circuit and cooperating simultaneously. with

' 1 switches, respectively, to cut
out the battery. i

tion circuit.

O
11, In an electrical automatic control sys-

~ tem, the combination, with an internal com-

15
20

.. 25

- driven by the engine,

- system, a :
~'to’ establish an-ignition circuit through the
starting ‘generator and to control ‘the same.
when the system is in

bustion engine having electrical igniters, an
electrical starter for said engine, a generator
and a work circuit sup-

lied with electrical current from the gener-

“ator, of a battery normally in circuit with thie

main circuit when said system is inopera-
tive, a relay operated by "the battery
rent. for controlling the starter.and
tion circuits in starting operation, of said

relay in the work circuit acting

full operation, and
a circuit breaker controlling said work cir-
cuit relay and
cuit and to cut out the battery from the

. from the work circuit, to -
- “close the batter%‘ charging circuit and to as-
ablishment of the main igni--

lay in the work circuit
an ignition circuit: through. the starting
the same when the.

cur-’

igni- -
Jbattery from the

acting to close the work cir-

15,268

worl -circuit when ‘said system is so oper-
ating. "

.

80

12, In an electrical automatic control sys- :

the combination, with an internal com-
having electrical igniters, an
electrical starter for said engine, a gener-
ator -driven by the éngine, and a work cir-
cuit supplied” with: electrical current from
the generator, of a battery normallg

cuit with the work circuit when sai

tem,
bustion engine

system

‘is inoperative, a_battery charging -circuit,
‘a, relay operated by the battery current for

controlling the. staTter and ignition circuits

in starting operation of said system, & re-

generator and to control

in eir-

‘acting to establish

356

40

48

system is in foll operation, and & circuit

breaker controlling said work circuit relay < .

and acting: through a plurality of quick-
acting switches to respectively cut out the
work circuit, to establish

the battery char,

time retarded switch to assist said work cir-
cuit relay to establish said main ignition.
R 56

circuit. - - i : R
" In testimony whereof I affix my-signature.

- RALPH D, ERNEST.

50

ing circuit, and through a .




