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To all whom it may concern:

Be 1t known that I, ALEXANDER K. RIDER,
of Walden, in the county of Orange and State
of New York, have invented certain new and
usefunl Improvements in Klectrical Igniting
Devices for Gas-Engines; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as will

enable others skilled in the art to which it per-

talns to make and use the same.

My invention relates to an improvement in
the 1gniting devices of explosive gas-engines,
the object being to insure the prompt ignition
of the charge of gas or mixed air and gas be-
hind the piston in the motive cylinder.

To this end 1t consists generally in the com-
bination, with a gas-engine, of a mechanical
electrical generator arranged for operation hy
power- transmitted from the engine, and hav-
g suitable conductors terminating inside the
mofive cylinder of the engine, and suitable
devices for causing a spark to be produced be-
tween the terminals of said conductors by the
current from said generator at the proper time
for 1gniting the charge of gas, or mixed gas
and air, as hereinafter fully deseribed.

I am aware that ealvanic batteries have
been used 1n connection with current-intensi-

fying devices for igniting the explosive or ex- !

pansivecharge of a snitable medinm in the ey!l-
1nders of explosive engines; but galvanic bat-
teries are, as 18 well known, unreliable and ex-

- peunsive,and require a great dealof caretokeep

40

45

GO

them in working order, and it is to overcome
the many objections to their use, while still
retaining the advantages of the electric spark
as an igniter, that my present improvement 1s
made,

In the accompanying drawing is shown a
gas-engine partly in side elevation and partly
in vertical section,and adynamo-electric gener-
ator in side elevation connected with the en-
gine according to my invention, as usually ar-
ranged.

I do not confine myself to any particular
form of either gas engine or mechanical elec-
triec generator; but, for the purpose of illustra-
tion, I bave shown in the drawing a view of the
main parts of a gas-engine which 1s shown
and deseribed 1n Lettels Patent No. 245,218,
granted tome August2, 18381,the igniter shown
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electrical devices. The dynamo-electric ma-
chine shown is of an ordinary type, and re-

quires no particular description, except as to

the devices adapting 1t for use in connectmn
with the engine.
In the dmwmg the letter I mdicates the

motive cylinder of the engine, the same as in

my Letters Patent referred to; and L is the
motive piston, which is connected to the crank-
arm ! on the main shaft C by the connecting-
rod I/, Thelower end of the motive eylinder
1s construeted with an inverted cup, M, bav-

ing its wall comparatively thin and fur mshed
with an opening, M/, which is arranged to reg-

‘1ster with an ex]nust opening 1in the motive
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cylinder when the piston has reached the limit

of its upstroke.
The wall of the cup M is provided with an
open slot, M?, through which the igniting-elec-

trodes O and O’ project into the motive eylin-

der below the piston. The electrodes O and
()’ are small copper wires passed through aper-
tures in the wall of the motive cylinder and
each surrounded closely by an insulating por-
celain tube, as shown at o o/, which snugly
fills the aperture in which it is placed. The
tips of the electrodes within the cylinder are
bent toward each other, pointed and perfectly
plated with platinum, or the electrodes inay ba
made entirely of platinum. Thetipsof theelee-
trodesapproach quite closely to each other, but
do not touch. Their outer ends are formed
into rings for convenience 1n attaching the

conducting-wires p p’ of the dynamo-machine:

P. The conducting-wires p p’ lead from the
binding-posts ¢ ¢/, the former of which is ¢on-
nected by a wire, ¢, with one terminal of a

spark-coil, ), arranged on the base X of the

machine, the other terminal of said coil being
connected by a wire, ¢°, with a metal plate, R,
secared to the edge of the base of the machine
and connected by a wire, ¢%, with one of the
commutator-brushes, P/, The other commu-
tator-brush (not visible in the drawing) is con-
nected by wire ¢° with a metallic lever, S,
which is pivoted to the edge of the base X and
has one end arranged to be._u against and play
upon the metal plate R and a qemnental eX-
tension, I/, thereof, formed of hard rubber,
while the other end of said lever extends be-
yond the edge of the machine-base and fermis-

in the patent being Omitted and replaceq by ! nates over and in the path of an arm, TV, which
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of which is provided with a cmnk T3, to which
is attached the lower end of an eccentr:&rod

T4, which is operated by aneccentric, ¢°, on the
main shaft C of the engine. |

The lever S is connected by a wire, ¢°, with
the binding-post ¢’, and the end of the shaft-
arm .of Sald lever, or that which extends in-
wardly along the edﬂ*e of the base X, 1s kept
normally in contact with the met&lllc [)111:6 Ik
by means ot & spring, .

In a suitable bearing on the top piece, P2, of
the dynamo-electric machine is mounted a ro-
tary shaft, P3, carrying at one end a belt-wheel,
I+, which is provided with a crank-handle and
connected by a belt with a pulley, P?, fixed
upon the armature-shaft., Atitsotherend the
shaft P2 carries a fixed pulley, »°, and a loose

pulley, pi, either of which may be connected

by a belt, p° with a broad-faced belt-wheel, C?,
fixed apon an extension of the main shaft D
of the gas-engine.

A Dbelt- shlitmﬂ device, IP%, of ordmary Con-
struction, may be operated to place the Dbelt
upon either the fixed or loose pulley, as de-
sired. |

When during the operation of the dynamo-
electric machine the lever S is 1n its normal
position—that is, with its end 1n contact with
the metal plate R-—the current generated by
the machine is short-circuited, say, as follows:
Passing from the commutator-brush P/, the
current flows over wire ¢*, metal plate R, lever
S, and wire ¢° to the opposite commutator-
brush. When, however, the end of the lever
S is moved off the metal plate R the short eir-
cuit 1s broken and the current tlows over the
full exterior circuit of the machine, which 1n
the present instance includes a spavk-coil, as
shown at Q, for the purpose of adding resist-
ance to the circuit and tension to the current.
Whentheshortcirenitisbrokenthe routeoftbe
current is, say, as follows: I'rom commutator-
brush P/over wire ¢*, wire ¢°, spark-coil Q, wire
¢%, binding-post¢,and wirep toelectrode O, from
the pointed tipotwhichitleapsinthe form of an
electric spark to the opposite pointed tip of the
electrode O/, flowing from said electrode over
wire p/, binding-post ¢/, wire ¢°% and wire ¢’ to
the commutator - brush opposite that from
whence 1t started.
nately in opposite directions over the circuit
indicated, 1f the machine 1s not specially con-
structed for producing a continuouns current in
one direction. It is of no importance, how-
ever, whether a continuous or reversed current
machine is used.

The spark-coil may be dispensed with, and
a condenser or any other tension-accumulator
may be used 1n the customary manner ; or ad-
ditional tension-producers may be omitted al-
together from the cirenit, a machine, in such
case, being used which will generate directly a
carrent of sufiicient tension to produce the
spark between the tips of the electrodes O O
when the short circuit is broken. As betore
stated, the tips of the electrodes are pointed,

The current flows alter--

projects from a rock-shaft, T2, the opposite end | this being for the purpose of preventing the

collectlou of soot upon them as a resualt of the
combustion of the gas.

I will now explain the operation of the dy-
namo-electric machine in connection with the

oas-engine. -

In preparing to start the engine, the belt p°
is shifted to the loose belt-pulley p*, and the
fly-wheel of the shaft C is turned by hand to
place the engine in proper condition to begin
work. As the air-supply piston B moves
through its upstroke it draws a charge of air
through the air-inlet pipe d and- check-valve
¢ and into the supply-cylinder A below the
piston, and as the piston H of the gas-supply
cylinder (¢ is worked from the air-supply pis-
ton a charge of gas will a'so be drawn into
the gas- Sﬂpply 05111.1(:191‘ as the piston moves
through its upstroke. On a still further op-
eration of the engine by hand the air-supply
piston descends fmd the char oe of air beneath
it lows downwardly through the opening ¢ and
past the check-valve d’ 1n the partition D, and
into the air-reservoir I£, and from thence it flows
into the lower end of the motive cylinder I,
through the pipe f, and past the check-valve f”.
The gas-supply piston H now descending, the

charge of gasis forced through pipe I, and will

einter thelower partof cylinderIfontheopening
of the spring check - valve J°, the opening of
which is controlled by an eccentrie, K/, fixed on
the mainshaftandoperating throughrod Kand
lever I°,as shown. An w:plo&we mixed charge
of gas ¢ md air being now in the lower end of
the motive c_;lu:uder I, the motive piston 1L,

which has already beguu its descent, still fur-
ther descends and compresses the charge until
the said piston has reached its limit of its up-
stroke. While the motive pistonis descending
the eccentric #° on the main shaft, operating
through the rod T%, canses a partial rotation of
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the rock - shaft T?, which swings upward the .

arm T/, and this arm raises the long arm S of
the lever S, causing the end of the short arm
to pass off the metal plate R and onto the non-
conducting extension R/, (which is simply for
the purpose of giving the end of the lever an
easy movement to and from the metal plate,)
thus breaking the short circuit, as heretofore
explained,

The parts being in their several positions as
now described,and the motive eylindercharged,
the ignition of the charge is the final step nec-
essary to start the engine into full operation,
and this is performed by turning the wheel P*
a few turns rapidly by hand by means of 1ts
crank, until a carrentis generated ot sufficient
tension to cause a spark to pass between the
electrodes O O/, When this occurs the charge
of mixed airand gas will beignited by thespark,
and its explosion will start the engine,at which
time the belt p® must be shifted to the fixed pul-
ley p3, so that the further operation of the ma-
chine will be derived from the shaft C. .The
engine now being started will continue to work
in the usnal manner, theeccentric?’ being tuned

i to break the short circuit always at the proper
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time to ignite the charge, which is sapplied to
the motive cylinder at proper intervals, as fully
explained in my Letters Patent heretofore re-
ferred to, and to which reference is made for a
more detailed description than here given of
the construction of the gas-engine.

I have preferred to use a spark-coil in con-
nection with a dynamo - electric machine, as
shown in the drawing, for the reason that it
enables me to use a very small and inexpensive
mechanical generator by its furnishing a cur-
rent of sufficient energy to pass a spark be-
tween the terminals of the electrodes when
these are a considerable distance apart, there-

by insuring a perfect working of the short-cir-

cuit device. The mechanical arrangement and
detatls for carrying out the principle of my in-
vention may obviously be greatly varied with-
out matertally atfecting the efficiency or spirit
of the invention. I‘orlustdnce any mechanical
generator may be nsed, whether maguetie, fric-
tional,orinduetive, and the short-circuit device
dLSCI’llJBd together with the coil, may, when a
dynamo 1 is used, be entirely dlspeused with by
‘“ breaking cirenit” within the cylinder and
causing the residual charge in the wires of the
dynamo-machine to ¢ pass the gap?” of the bro-
ken circuit in a strong spark, in accordance
with the well - known ]dWS of electro - motive
force.

Having fully described Iy mventlon what I
claim as new, and desire to secure by Letters
Patent, is—

)

1. The combination, with a gas-engine, of a
mechanical electrical generator arranged for

35
operation through suitable intermediate con- |

‘nections by power transmitted from the en-
‘gine, and having suitable conduetors termi-
nating inside the motive cylinder of the engine,

and suitable devices for causing the current
from said generator to produce a spark between
the terminals of said conductors , sabstantially
as and for the purpose set forth |

2. In a gas-engine, the combination, with the
motive (,ylinder and piston, of the insulated .
electrodes projecting into saad cylinder, and
slightly separated from each other at their tips,

4.0

‘a mechanieal electrical generator operated by

connection with the engine and having oppo-
site conductors connected with said electrodes, 5o
respectively, a short or shunt eircuit arranged
to connect said conductors outside of said mo- -
tive cylinder, a circuit-breaker and shunting:
device arranged to break said short circuit,and
mechanism deriving motion from the engine for
operating said circuit-breakerand shunting de-
vice at predetermined intervals, substantially
as and for the purpose set forth.

In testimony whereof I have signed.this
specification in the presence of two subserib- 6o
ing witnesses.

ALEXANDER KIRK RIDER.

Witnesses:
W. G. RUTHERFORD,
W, C, STEVENS,
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