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~of this specification.

UNITED STATES PATENT OFFICE.

VINCENT G. APPLE, OF DAYTON, OHIO.
ELECTRICAL SPARKING IGNITION SYSTEM FOR GAS-ENGINES AND STARTING-SWITCHES THEREFOR.

No. 799,368,

Speciﬁca.tion of Letters Patent.

Patented Sept. 12, 1905.

Appﬁnatinn filed November 9, 1903, Serial No, 130,464,

To all whony it maiy concern:

Be 1t known that I, VINcENT G. APPLE, of
Dayton, in the countv of Montgomery and
State of Ohio, have invented certain new and
useful Improvements in Klectrical Sparking
lgnition Systems for (Gas-KEngines and Start-
IHO‘-bWItChBS Therefor; and T hereby declare
that the following is a full, clear, and exact
description thereof, reference being had to
the accompanying dra,wmfrs Wthh form part

My 1nvention relates to electrical sparking

ignition systems for o'as-enmnes and smrtm o-

sw1tches therefor.
In gas-engine ignition systems 1t 18" com-

mon to promde as a source of electrical sup-

- ply for the ignition devices a dynamo driven

20

from or a,rranwed to run. with the engine and

a battery, either primary or secondary, ar-

ranged to constitute an alternative source of |
In |

electrical supply for the ignition devices.
starting the engine, for instance, the dynamo
being initially at a standstill, the battery is
cut 1nto the proper circuit to supply electrical
power to the ignition devices until the engine
has attained such a speed that the dynamo
operating therewith is actuated to produce

sufficient current to operatively supply the

30

engine-igniter.

niter-circuit to conserve the battery power.
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It 1s with a view to providing a system
wherein are provided means for automatically
controlling the inclusion of the alternative
sources of electrical power-—to wit, the dy-
namo and the battery in the igniter-circuit—
that my invention is designed; and to such end

1t consists in the combinations of parts and

40
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features of construction and arrangement
heremafter more fully descrlbed a8 Speclﬁed
in the claims.

In the drawings, Figure 1 is a diagram-
matic illustration of the circuit connections
and relative arrangement of devices embody-
1ng my lnvention 1n operative association with
coacting parts of anignition system. Fig. 2
is an end elevation of a dynamo provided with
a switch constructed in accordance with my
invention. FKig.3i1saplanview of the switch,

indicating in dotted lines its collocation with -
| 1mity to two contact—pleces 25 and 26, mounted
Hig. 2. FKig. 4 is a detached view of the

the adjacent parts of the dynamo shown in

switch-arm. Fig. 5 is an end view of one of
the contact-pieces shown in Fig. 3, and Fig. 6
1s a side view of the other contact-piece.

At such time the battery may "
‘be cut out and the dynamo cut into the ig-

nuts 23.

the

Throughout the drawings like numerals of
reference refer to like parts.

Referring now to the drawings, 10 indi-
catesan exploswe or rapid-combustion engine.

11 indicates an ignition device or igniter

designed when supphed with smtable elec-

tric current and actuated at suitable intervals

to emit sparks to fire the combustible charge

within the engine-cylinder. Any desir ed
torm of igniter may obviously be employed,
tha,t conventlonally llustrated being of the

““touch-spark ” type. |

12 1indicates a dynamo-electric machine ar-
ranged to run with the engine—that is to say,
arranﬂred to be operated oan when the engine
18 In operation. The dynamo 12is illustrated

-as directly driven from the engine 10; but it
may be driven in any su1table way to insure
1its running with the engine.

19 and 12" Iindicate the dynamo- brushes.

13 1ndicates a battery, either primary or
secondary, of sufficient strength for ignition
purposes.

Ho
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75

14 indicates an electromagnet whose coil -

15 1s arranged 1n a constantly-closed circuit

16 from the dynamo. As herein indicated,

the electromagnet 14 may be and preterably
-1s one of the field-magnets of the dynamo

itself, said dynamo bemo‘ shunt—wound Co-

'~act1nﬂ' with the electromagnet 14 is arranged

a mao*nemca,llsr-responswe switch-arm 17, ar-
ranged to be actuated by the magnet. To this

| end the faces of the magnet po]e-pleces 14 are

extended laterally, a8 1ndleated at 14", while
theswitch-arm 17 carriesan armature- la,te 18,
of magnetic material, insulated therefrom s
1llustrated at 19. Prefemblv in the form of
dynamo shown the arm 17 is a spring-leaf

‘mounted at one end in a terminal stud 20.
‘having a screw-threaded end 21 arranged to

exnend through an insulated bushing. 22 and
carrying on its outer end terminal clampmo'—
From 1ts point of support in the
dynamo-casing the switch-arm 17 extends
longitudinally of the casing in parallelism to
field-magnet pole-pieces 14 beyond the
point of attachment of the plate 18 whence
it 1s bent vertically downward and then out-

‘ward, as at 24, so that its free end passes be-

neath the. brush 12" of the dynamo into prox-

in the dynamo-casing. KEach of the contact

members 25 and 26 :i.s provided with a con-
tact spring-clip 27, designed when the free
end of the arm 17 is brought in contact there-
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with to exert a pressure upon the same tend- |

~ ing to hold it against movement from such

10

20

25

position.

The arrangement of the contact members;

1s such that when the armature- plate 18 1s In
contact with the magnet ends 14’ the free end
of the arm 17 contacts with the contact-piece

925, while when the armature is removed from
the magnet ends it contacts with the mem-

ber 26.
08 indicates a manually-operable actuating-

rod secured to the armature member 18 and
projecting through an msulatmw-bushmcr 29

to the exterior of the dynamo-casing.
30 indicates a spring secured to- the actu-

;.fttmo" -rod 28 and arranged within. the bush-

ing 29 to exert a pressure thereon tendmcr to
TPIGBIOD&HY hold the arm 17 against move-

,-.ment in either direction.

The spring-clips 27 and spring 30 or- sueh
equwalent devices as may be. employed to re-

sist the movement of the lever-arm from one
‘position to another is of such strength as to

hold the arm 17 in either of its contact posi-
tions Wlth a force greater than that exerted

by the spring-arm 1tself so that an applica-

_tion of extraneous force is necessary to effect

30

o movement of the free end of the arm from
one of its coacting contact. members to the
other. -

31 indicates a spark-coil for use if the wmter

11 is of the touch-spark type and whlch may:

~be permanently associated with. the dynamo
- as. 1llustrated in Fig. 2.

35

The circuit connections of. the devices: here-—

‘tofore described are herein indicated as fol-

- lows: The posmwe pole of the dynamo is con-

40

nected by wire 32 with the switeh contact

member 95. The negative pole of the dyna-

mo is connected by -a wire 33 with the spark-
coil 31, if employed. . From the opposﬂse ter-

" minal of the spark-coil 31 extends a wire 34;

“operatively including the igniter devices 11,
and thence extends to the ﬁxed end of: the
- switch-arm 17. From the .contact-piece 26

 of the switch mechanism a wire 35 extends

.50
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6o

into connection' with the battery 13,. from

whose other terminal extends a wire 36 elec-

trically -connected with the wire. 33, for in-

stance, at the bmdmg-post of dynamo brush

| 12”'

The use and operation of my-device will be

as follows: Assuming that the. engine,. and
_consequentlv the dvnamo, are at rest.and
that it is desired to start said machines in .op-
eration, the lever 17 is manua]ly pulled over |-
into the position illustrated in.dotted lines in

Fig. 1, making contact with the contact-piece
26 of the SWltch In such position a. circult

18 estabhshed as 1nd10ated by the.dotted ar-

- rows 1n the drawmtrs IHCIUdlnﬁ‘ in series the |

55

battery ‘and the ignition. demces Such cir-

“cuit may be traced from the battery 13 through |
wire 35, contact-piece 26, switch-arm 17, wire

34, (1nclud1n0' the 10'111ter 11 ) Spark-coﬂ 31,

]
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(if employed,) wire 33, and wire 36 back to
the battery 13. The battery current being
sufficient -for ignition purposes the engine
may NOw be started the dvnamo 12 also start—
ing therewith. It will be noted that under
the circult conditions above descrlbed the dy-
namo-circuit exterior to theshunt 16 is broken
at the contact-piece 25, so that the entire cur-

rent developed by the dynamo in the starting

of the engine is passed through the winding

15 of . the electl omagnet 14, Whlch is prefer-

ably the field-magnet of the dynamo. When

.now the engine has reached such a speed, the

dynamo running therewith is caused to ener-

_gize the magnet 14 to such a degree as to in-

sure that the dynamo is pr oducmw sufficient

current to supply the necessary power to the
1gniter11.
-_.Slstance opposing the movement of the switch-

The magnet 14 overcomes the re-

arm 17 and attracts the armature 18, carried
by the switch-arm, to its ends 14'. The move-

ence of the magnet 14 brings the ends of the

‘arm into contact with the contact-piece 25,

_breakmg the battery-circuit as the arm leaves

‘the piece 26 and establishing a circuit includ-
;_mﬂ' in. series the dynamo and the ignition de-
vices..
the dvnamo-wme 32, contact-piece 25, switch-
arm 17, wire 34, 1nclud1ncr the Nmter ~wire

The said circuit may be traced from

11, and back by the wire 33 to the brush 12"
of thedynamo. .If now theengine bestopped,

‘the holding eﬁort of the clip 27 or the tension

of the.spring-arm 17 itself, or the pressure of

the arm 30 against its bushmﬁ' 29, or such
‘other means as is employed to resist the move-

ment of.the arm 17 prevents the return of

sw1tch affords means for unfailingly preserv-

| Ing the life of the batteries, for while it is
absolutely necessary to throw the lever 17 to

70
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‘ment of the switch-arm 17 under the influ-

QO

95

100

‘the arm 17 to contact with the contact-piece
96 until positively moved, as by a pull upon
‘the rod 28. Thus it. w1ll be seen that the

105

contact with. the contact-piece 26 to start the

engine (the dynamo being-always in the same

Tcondltwn of rest or. motion as the engine)
.the arm 17 remains in contact with the con-
_tact-piece 25 until manually moved therefrom.

Thus.the possibility of the operator negli-

‘oently leaving his battery in closed circuit

with.his ignition device 1s obviated, and such

| fruitful source of loss of battery power is

~a,V01ded

‘While I have described in some detail the
embodlment of my invention which 1 have
found. best.adapted for the accomplishment of

my invention, I do not desire to be understood

| as limifing myself thereto in all details, as it

[

| will be apparent that many slight departures
| might be made therefrom without departing

from the spirit and scope of my invention.

. Having described .my invention, what I
clalm and desire to secure by Letters Patent
of the United States, is—

1. In comblnatlon Wlth an engine-lgniter, a
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dynamo arranged to operate consisdtent'ly with

‘the engine, a battery, a magnetically-respon-

sive switch member adapted to complete a cir-
cuit connecting the igniter with either the
dvna,mo or the batterv, an electromagnet in-
cluded in a constantly-closed circuit with the
dynamo arranged when energized to attract
the switch member to close the . circuit con-
necting the dynamo and igniter, and suitable
circuit connections for the parts specified.

9. In combination with an engine, anignifer
therefor, a dynamo arranged to operate with

 the engine, a battery, a mwnetmally-respon-

20

sive switch member adapted to complete a cir-
cult connecting the igniter with either the
dynamo or the battery, an electromagnet, in-
cluded in a constantly-closed circuit including
the dynamo, and in shunt with the igniter-cir-

cuit, arranged when energized to attract the

switch member to close the circuit connecting

the dynamo and igniter, and suitable circuit

‘connections for the parts as specified.

8. Incombination with an engine, an igniter
therefor, a shunt-wound dynamo driven by the
engine, a battery, a movable switch,-, and cir-
cult connections whereby the switch isadapted

to complete a circuit_including either the dy-

8_

namo or the battery in operative electrical --

association with the ignition devices, said

| switeh being m&gnetically responsive, and ar-
ranged to be actuated by the field-magnet of

the dynamo to close the dynamo-circuit.

In testimony that I claim the foregoing as
my own I affix my signature in presence of
two withesses.

VINCENT G. APPLE.

In presence oi— -
- N. H. KrLLEHER,
L. .M. ARNOLD.
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