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To all whom &t may concern: :

Be it known that we, Cuaruzs F. Kerrex-
e and Wrmriam A. Curysr, citizens of
the United States of America, residing at
Dayton, county of Montgomery, and State
of "Ohio, have invented certain new and
useful Improvements in Engine- Starting
Systems, of which the following is a full,
clear, and exact descriptiorn.

This invention relates to a system of de-
vices adapted for supplying power to start
an engine, and the engine when thus started,
is arranged to store up power for similar
future starting operations, and this same
power source may then be used to supply
current for the ignition system of the engine
and for any other purposes which may be
desired.

The present application is a division of
application, = Serial® No.
789,641, filed September 13, 1913, for engine
starting system.

Among the objects of the present inven-
tion is to provide an electrical system, in-
cluding ignition systems which may be
brought into operation, either independently
to meet certain engine conditions more ad-
vantageously, or m combination, to meet
other engine conditions.

Tn carrying out the above object, there
may be provided an ignition system of the
vibrating spark type and an ignition system
of the single spark type. This vibrating

~ spark ignition being controlled, in operation,

by the engine timer.

It is generally desirable to employ this
vibrating spark ignition, during the start-
ing operation, while after the engine -is
started the same engine timer which controls
the vibrating spark ignition, may be used
to furnish single spark ignition for the rum-
ning of the engine.

The type of ignition system to be brought
into use, may be controlled by means of a
which may be so
actuated by the operator that the- proper
type of ignition may be selected. '

Further objects and advantages of the
present nvention will appear from the fol-
Towing description,
the accompanying drawing, wherein a pre-
ferred form of the present invention is set
forth. '

The drawing sets forth a diagrammatic

reference being had to

Serial No. 80,877.

view of one embodiment of the present in-
vention.

 The present improvements include igni-
tion systems which are so combined that a
single timing mechanism can be utilized in
combination with other means to furnish
either vibrating spark ignition, or single
spark ignition of the engine timer type.

By single spark ignition of the engine
timer type, we mean ignition produced by
the engine timer breaking the primary cir-
cuit, as distinguished from single spark igni-
tion produced by the holding coil of an in-
gerrupter relay, such as is described in the
co-pending application of Charles F. Ket-
tering, Serial No. 548,921, filed March 12,

"1910.

In accordance with a preferred embodi-
ment of this feature of our invention, we so
arrange that when single spark ignition is
desired, the engine timer, upon closing the
aforesaid contact, causes a flow of ‘current
through the primary winding of the induc-
tion coil, while upon opening the said con-
tact, the break of current causes the genera-

tion of a single sparking impulse by the.

ignition device, .

When the vibrating spark ignition is de-
sired, we so arrange that during the time
the aforesaid .contact is open, an interrupter
relay included in one of the main circuits
will operate to make and break the primary
circuit in rapid sequence, with the result
that vibrating spark impulses will be gener-

ated throughout the time that, the aforesaid '

contact member is open, provided of course
that the main controlling switch has first
been operated to select the cirenit which
includes the interrupter relay.

Referring to the drawing, it will be noted
that the wire 20 is connected to the contact
plate 21, which is brought into engagement
with the contact plate 22, by the operation
of the button or other controlling element
93, T+ will of course be supposed that the

- engine is opérating and that the cam 24 1is

being rotated thereby. :

Now, as soon as one of the lobes 25 of the
said cam 24 engages with the finger 26, the
contact plates 27 and 28, respectively, will
be closed and current will be permitted to
flow from the battery 29, through the wire

20, switch plates 21 and 22, wire 30, through
the primary winding 31 of the induction coil,
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_permit the return of the contact plate 2

2

to the plate 28, via wire 32, and across the
plate 27 to the ground connection 33, back
to the battery via ground 34.

When the Tobe of the cam moves so as to
T to
its normal position, the cireuit will be broken
and a sparking nnpulso will be generated
in the induction coﬂ in the or dm‘uy man-
ner, thus resulting in a spark occurring in
the engine cvhnder which may be kelected
by the dlstrlbutlnu device 35.

Tt will therefore a ppear that a single spark
will be generated for each time that the
above mentioned cireuit is elosed and opened
by the operation of the timner cam 24.

When 1t is desired to secure the vibrating
spark type of ignition, the clement 36 wﬂ]
be operated to close ‘the contact plates 37

and 38, which will have the effect of closing:

the followmo circuit, provided that the
timer cam 24 is in such position as to permit
the contact plate 27 to assume its normal
position: from the battery 29 to the wire
40, thence through the heavy winding 41 of
the ignition why or interrupter device 42
across the contact plates 43 and 44, thence
through the wire 45, the primary Wlndan'
31 of the induction 0011 through the wire
30, switch plates 38 and 37 , back to the bat-
tery, via wire 46.

However, as soon as the core 47 of the
ignition rehy 42 becomes sufficiently ener-
or]/ed it will attract the armature 48 into
such pos1t10n as to break the contact between
the contact plates 43 and 44, thus breaking
the cirenit above described, and giving a
sparking impulse in the secon(hry wmdmo
49 of the induction cqil.

Of course, upon the breaking of the cir-
cuit, the core 47 will become demagnctl/ed
and’ will permit the armature to assume its
normal position, which in turn will have a
similar effect relative to the contact plates
43 and 44, so that the circnit will again be
made and again be subsequently broken in a
manner similar to that just described.

This operation will continue during the

period that the timer cam is in such posnwu ,

as to permit the cortact plate 27 to remain
in its normal position.

When the cam moves so as to close the
contact plates 27 and 28, the armature of
the ignition relay operates to open the plates
43 and 44, and a flow of current will imme-
diately pass through the fine winding 50 of
the rday 12, to the ground connection 51,
and thenee to the timor contact, via ground
33, back through the contact plates 27 and
28, to the primary winding of the induction
coil, via wire 32. I'rom the induction coil,
the current will flow through wire 30, across
the contact plates 38 and 57 to the opposite
side of tha battery 39, via wire 46, As long
as the cam 24 maintains tho plates 27 and
28 closed, this circuit will be maintained and

1,258,785

as to l) eale the main
the contact plates 43 and

the armature held so
circuit by holding
S npdit

The fine winding 50 of the ignition 101‘1y
or Infterrupter —‘° is s¢ proportioned that
only a sufficiont amount of current will be
permitted to flow therethrough, as will con-
tinue to uwrguc the core 47 of the relay
42, sufliciently to maintain the armature 48
i position to hold the contact plate 44 away
from the plate 48. This amount of current
is not, suflicient to cause an additional spark
to he generated when the lobe of the timer
cam is so moved as to permit the circuit to
again be broken.

Instantly upon the brenk of the last men-
tioned circuit, at the contact pointq 27. and

28, the \10)(111110“ spark uuPu will ngain
bo commenced.

While the form of the immi‘ion huoin
shown and u(‘%f?ib\ de "xsx"imns a preferred

embodiment of the i be
understood that other
all coming within the s
which follow,

What we claim is ag follows:

1. A ignition system comprising in com-
bination, a source of current; p]inmz\ and
sccondary cireuits connected therewith: a
vibrating spark generating means mmmcw(l
with the said mml ary cireuit; B and a timing
device operating to close said primary cir-
enit intermitiently to Interrupt the genera-
tion of vibrating sparks by said spark gen-
crating means al determined intervals.

9. In an ignition system, the combination
With « current source., Lving a main circuit
connected therewith., muudmo an induction
coll and timing deviee for intermibtently
opening and closing said cireuit; another
cireuit to which the above mentioned indue-
tion ¢oil 1s alse connect >d, and means for
Lﬂud,mg a vibrating spark by the use of
guid other civenit, only at su(h times as the
timing device is in position to epen the frst
named cireuit.

3. In an ignition system, the combination
with a source of cuvrent, & main circult con-
nected  therewith, ineluding induction
coil and tuning devie g5 a \upwimnem ] cir-
cuit having a vibrator connected therewith,
and controlied i by {me tim lﬂ“ dev ce, where-
Ly a vibrating spark eflect will be produced
1 the Q(\Ctmrhi" cirenit of the nduction
coil only at such times as the main civeuit
Is opwnd by the timing deviee and the sup-
plemental ¢iveuit elosed by the eifect of the
hmmo device on the vibrator.

. Inan ignition gystem, the combination
Vi Jh} a sourcé of current, o main cirenit con-
nected therewith including an induction coil
and timing device; a supplemental cireuit
having a  vibrator connected therewith;
whereby a vibrating spark effect will be
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induction coil -only at such times as the
supplemental circuit is closed and the main

‘cireuit is opened by the timing device; and

1ceans. brought into operation concurrently
with the closing of the main circuit by the
timing device to prevent the operation of
said vibrator. , S

5. An ignition system comprising in com-
bination a source of current; a contact mak-
ing means; 2 vibrating spark generating
a magnetically operated means for
cutting out said vibrating spark generating
means; and a cireuit connected with said
magnetically, operated means, adapted to be
closed intermittently by said contact making
means to interrupt the generation of vibrat-
ing sparks at determined time itnervals.

6. In an ignition system, the combination
with a source of current having a main elr-
cuit connected therewith, including an in-
duction coil and timing device for intermit-
tently opening and closing said circuit to
generate sparking impulses; another source
of current having cireuit connection with
caid induction coil; a current interrupter in-
cluded in said cireuit connections for effect-
ing ~vibrating sparks’ in said coil at such
1imes as the timing device is in position to
open said first mentioned main circuit, said

Copies of

‘to be closed inteérmittently

_that the actuation of said contact by

- witnesses.

this patent may be obtained for five cents each,

a

interrupter including a co.i1>'§nergized at

such times as the timing device 18 in position
to close the main cireuit, whereby the cur-
rent interrupter will be rendered inoperative
tc generate vibrating sparking impulses at

intermittent intervals.

7. In an ignition system, the .c'mnbinatio'n

with a plurality of circuit connections, of a

spark generating means; an interrupter of

. the vibrator type for said spark generating

means; a timing device; a contact adapted

by said timing
device to interrupt the generation of vibra-
tory sparks at determined time intervals;
meeans for. completely cutting the aforesaid
interrupter out of action; and means for
closing one of said circuit connections so
timer will effect the generation of single
gparking impulses by said spark generating
device. S

In testimony whereof we affix our signa-
{ures in the presence of two subseribing

" CHARLES F. KETTERING.

WILLIAM A. CHRYST.
Witnesses: ' o
J. W. McDownarp,
0. D. Mowry.

by addressing the Commissioner of Patents,

’ Washingtoh, D.C.”
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