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UNITED STATES

PATENT OFFICE.

WALTER H. COTTON, OF CHICAGO, ILLINOIS:

ELECTRIC IGNITER FOR GAS-ENGINES.

SPECIFICATION forming part of Letters Patént No., 647,946, dated April 24, 1900,

Application filed Tune 26, 1899,

To all whom & may concern:

Be it known that I, WALTER H. COTTON, a
citizen of the United States, and a resident of
Chicago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Electric Igniters for Gas-En-
gines, of which the following is a specifica-
tion, and which are illustrated in the acecom-
panying drawings, forming a part thereof.

This invention relates to that class of ig-
niters for gas-engines in which there is em-
ployed a pair of electrodes located within the
explosion-chamber of the engine, and between
which an eleectrie spark is caused to pass for
the purpose of igniting the explosive charge.

The objectsof the invention are to provide
for the automatic magneto-electric control
of tlie circuit so as to produce the spark or
sparks at the desired intervals, to provide
means whereby the current employed for con-
trolling the electrodes isalsoemployed in pro-
ducing the sparks, to provide means for pro-
ducing within the cylinder of an engine at
regular intervals a spark or succession of
sparks from a secondary ceil, to provide
means for developing sparks between the ter-
minals of both the primary and secondary
circuits and a single coacting electrode, to
provide manually-controlled means for elec-
trically igniting the starting charge of an en-
gine by means of an electric spark, and gen-
erally to provide improved means for accom-
plishing electrie ignition. These several ob-
jects are accomplished by means of the mech-
anism hereinafter fully deseribed, and which
is illustrated in the accompanying drawings,
in which—

Figure 1is a longitudinal central section
of the igniter, the electric circuit and parts
of the engine being conventionally shown.
Tig. 2 is a view of the outerend of the spark-
ing device. Fig. 3 is a view of the inner end
of the same, and Fig. 4 is alongitudinal sec-
tion of the plug through which the several
members of the electric circuits enter the en-
gine.

I represent in the drawings, in the usual
conventional manner, a source of electric en-
ergy at & and the two branches 6 and 7 of
the circuit leading therefrom, one of them be-
ing connected with the igniting device and

‘gine.
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the other leading to the ground, as indicated
at 8. In the branch 7 of the electric circuit
there is interposed a circuit-breaker compris-
ing the brush 9, which may be fixed, a con-
tact-cam 10, which is shown as a spring for
wiping the brush, and a shaft 11, which in
practice will be a shaft of the engine for car-
rying the cam 10. The circuit 6 leads to a
binding-post 12, mounted upon the end cap
13 of an electromagnet 14, and this circuit
forms the primary coil 15 of the electromag-
net, being wound upon the core 16 of the
magnet, which is secured by means of a screw
16" to a plug 17 of non-magnetie material,
which is adapted to be fixed into a suitable
aperture in the walls of the gas-engine ¢yl-
inder. : '

The vibrating armature 18 is provided for
the electromagnet, being carried by an oscil-
lating shaft 19, journaled within the plug 17
and extending entirely through the same.
The vibrating electrode 20 projects laterally
from the inner end of the shaft 19 and codp-
erates with the posts 21 22, extending en-
tirely through and fixed in but insulated
from the plug 17, one of these posts, 21,
forming a part of the primary circuit, the
terminal 23 of the primary coil 15 being con-
nected with the end thereof, the other post,
22, forming a part of the secondary eircuit 30
of the electromagnet, one terminal of which
is connected with this post, as shown at 22%,
its other terminal 31 being in contact with
the cap 13, the ends being grounded through
this cap, the core 16, the plug 17,and theen-
The engine not being shown in the
drawings, I represent, conventionally, the
grounding of this as well as the primary cir-
cuit at 8. _ ,

The armature 18 is held normally out- of
contact with the pole of the electromagnet by
means of a spring 24 of this armature and
the electrode 20, both of which are carried by
the shaft 19, as already stated, and are so dis-
posed that by the action of the spring 24 the
electrode 20 is thrown against the contact-
points of the posts 21 22. : '

The shaft 19 is provided with enlarged
ends, as shown, so as to prevent its longitu-
dinal movement, and as a detail of construc-
tion I prefer to counterbore the inner end of
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the aperture through which this shaft passes
and fill in this counterbored portion with
graphite, as shown at 19%, thereby better pro-
viding fora perpetuallubrication of theshaft,
the graphite alsoserving as an effectual pack-
ing to prevent the escape of any part of the
explosive charge.

I also provide a circuit-breaking mechan-
ism, such as an ordinary push-button 25, in
a shunt-circunit forming a branch of the mem-
ber 7, this shunt switeching around the cir-
cuit - breaking mechanism heretofore de-
seribed. By this means the primary circuit
can be manuallyclosed for the purpose of ig-
niting the initial charge in starting the en-
gine.

The operation of the device is as follows:

The engine having been started by an explo--

sion caused by the use of the push-button 25,
the circuit will be closéd at regular intervals
by the contact of the cam 10 with the brush
9, and of course this contact will bé so timed
as to insure the explosion at the desired point
in the cyele of the engine. The duration of
contact between the brush and the cam may
be determined by the form of parts, and, as
will be presently seen, a suceession of sparks
is developed between the electrodes so long
as the circuit remains closed by the contact
of the cam and brush. The energizing of
the electromagnet by the closing of the cir-
cuit results in the attraction of thearmatare
18 and consequent rupture of the ecircuit by
the separation of the electrode 20 from the
electrode 21, a spark being of course devel-
oped between these two electrodes. At the
same instant a spark is also developed be-
tween the electrode 20 and the electrode 21
of the secondary ecircuit, and. by properly
winding the secondary coil of the electro-
magnet a spark of high electromotive force
may be secured therefrom. TUpon the break-
ing of the circuit by the separation of the
electrodes the spring 24 immediately closes
it again and the sparking operation is re-
peated.

By the employment of a secondary circuit
with its high electromotive foree, and espe-
cially by the employment therewith also of
the primary circuit for the purpose of pro-
dueing the sparks necessary in ignition, Iam
able to develop a much higher temperature
than when the primary circuit is relied upon,
and hence ignition-of the charge is much
more certain even though an inferior quality
of gas be employed. By throwing a succes-

sion of sparks I also provide another safe-

647,046

guard against the missing of explosives
should the charge not be of uniform richness.

I claim as my invention—

1. In a gas-engine igniter, in combination,
an electric circuit, an electromagnet in such
circuit and having a secondary coil, a pair of
relatively-movable electrodes in the circuit
of the secondary coil, such electrodes being
controlled by the electloma"net

2. In a gas-engine igniter, in combmamon,
an electmc cucmt an elect_lomagnet in such
circnit and having a secondary coil, a pair of
relatively-movable electrodes in the cireuit
of the secondary coil, such electrodes being
controlled by the electromagnet, and a ecir-
cuit-breaker in such electric circunit, and be-
ing adapted to be mechanically actuated by
the engine to which the device is applied.

3. In a gas-engine igniter, in combination,
an electric circuit, an electromagnet in such
circuit and having a secondary coil, a pair of
relatively-movable electrodes in the electric
circuit and controlled by the electromagnet,
an electrode in series with the secondary coil
and codperating with one of said first-named
electrodes, and a circuit-breaker in the said
electric circuit and adapted to be controlled
by the engine to which the device is applied.

4, In a gas-engine igniter, in eombination,
an electric eircuit, a cireuit-breaker therein
and adapted to be actuated by the engine, a
non-magnetic plug adapted to be placed in
the wall of a gas-engine, an electromagnet
mounted on the plug, and having a second-
ary coil, two fixed rods extending through
the plug and being insulated therefrom, each
of said rods being electrically connected with
one of the coils of the electromagnet, an os-
cillating shaft extending thromrh the plu,,, £
spring-r retracted armature ﬁ‘(ed on such shaft
for codperating with the electrode, and a con-
tact-piece fixed at the opposite end of the
shaft and contacting with the two rods when
the armature is retracted.

5. In an electric igniter, in combination, a

-primary circuit, an electromagnet in the pri-

mary circuit and having a secondary coil, a
vibrating armature forming a part of the pri-
mary circuit, a pair of relatively-movable
electrodesin the secondary circuit,and means
whereby the armature controls the move-
ments of the electrodes of the secondary cir-

cuit.
WALTER II. COTTON.
Witnesses:
Louis K. GILLSON,
PAavurn CARPENTER.
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