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(No model.)

To all whom it ma 1/ CORLCETTL: -

" Be it known that I, WILLIAM A GRAFAM
a cltlzen of the Umted States, residing at
Carlisle, in the county of Cumberland and
State of Pennsylvania, have invented certain

new and useful Improvements in Gas-Engines,

of which the following is a specification, ref-
erence being had therem to the accomp%nymg
drawings.

This invention relates to certain 1mpr0ve '_

ments in gas or explosive engines; and it has
for its objects to provide for aceurately com-
bining with the gas entering the cylinder be-
hind the piston a proper quantity of air to pro-
duce the explosion, and to ignite the mixed
gas and air by an electrie spark at the proper
time, as more fully hereinafter described.
These objects 1 attain by the means 1llustrated
in the accompanying drawings, in which—

Figure 1 represents a view partly in pian
and partly in horizontal section;
transverse sectional view taken on the line x
z of Fig. 1; Fig. 3, a similar view taken on
the line 9 fy of Fig. 1; Fig. 4, a detailed view
of the induction-valve-opérating mechanism,
and Fig. b detailed views of the 1nduct10n
valve and valve-seat.

The letter A indicates the bed of the engine,
B the cylinder thereof, and C the driving-shaft,
which is provided with a fly-wheel, D, at one

~end. These parts are of the ordinary or any
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-the ¢ylinder in the usual manner.,

approved construction.
provided with a crank, K, to which is con-
nected the forward end of the piston-rod F,
which is pivoted at 1ts rear end in a recess in
the piston or plunger H, which reciprocates in
- The driv-
ing-shatt has mounted on 1t a beveled cog gear-
wheel, I, which Intermeshes with a similar bev-
eled cog gear-wheel, K, mounted on the forward
end of a shaft, L e‘{tendmg longitudinally along
one side of the engine and Journaled 1n suit-
able bearing-blocks, M, attached thereto. At
the rear of the cylinder i1s a tubular exten-
sion, N, in which are located the induction
and exhaustvalves and the device for igniting

~ the mixed gas and air at the proper time.
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The letter I’ indicates the induction-valve,
wiich 1s eylindrical in form, and is arranged
to rotate in a cylindrical recess, R, in the rear
of the tubular extension N. |

The driving-shaft is

Fig. 2, a |

-ment.

Sindicates the valve-seat, which is provided
with a series of apertures, T, passing through
it. The valve is provided with a series of
similar apertures, T, which are open to the
external air at the I‘G&I ‘and are adapted to

communicate with the apetbures 1n the valve-
seab at proper mtervals, as more fully
‘after described. The valve is mounted on a
valve-rod, U, and is held normally closed by

herein-

means of a splral spring, V. Tothe rear end
of said valve-rod is secured an adjustable arm,
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W, which issplit at its lower end and clamped |

to the rod by means of a set-screw, X, so that
the throw of the valve may be readily regu-

lated. The upper end of the said arm has

pivoted to it one end of a pitman, Y, the other"

end of which 1s bifurcated and rldes upon the
shaft L, by which it is guided in its move-
"The sald pitmfm is provided with a
frietion-roller, Z, which bears against a rotat-
ing cam, A/, mounted on the shaft T , by which
the smd pn: man is operated at the proper time
to open the valve. The valve is provided
with a gas-induction pipe, B, leading from a
sultable source of supply, 1n order to admis
0as 10 the engine. |
The letter ' indicates a transvelse tube ex-

tending laterally from the tubular extension
N. In the said tube islocated a re¢iprocating
plunger, D’, which has behind it a spiral
spring, E', which keeps it pressed normally
outward., The said plunger is bifurcated at
its outer end, and 1s provided with a friction-
wheel, F, which bears against a rotating cam,

G, mounted upon the “shaft L, by means of

which the plunger is forced inward at proper
intervals to close the exhaust. The tube C'18

‘provided with an opening, H', through which

the exhaust takes place when the nlunger 1s

forced outward. |
The letter I’ indicates a short lateral tube
extending from the tubular extension, and K’

‘a c¢ylindrical shaft located and adapted to par-

tially rotate in said tube. The shaft is pro-
vided with a spiral spring, I/, which holds it
in a normal position.
shaft - is provided with a right-angled con-
ductor, M’, which is connected to a suitable
battery or other source of electrical supply by
means of a suitable conducting-wire.

On 1ts 1nner end the

The
| shaft at its outer end has a lateral arm, N/,
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which is tripped ab proper intervals by a trip-
pin, P’, on the cam &, so as to move the con-
ductor or oscillate it back and forth.

The letter R" indicates an insulated plug,
which is inserted in a lateral aperture in the
tubular extension directly opposite the shaft
carrying the conductor, before mentioned.
This plug has at its inner end a short recessed
extenslion, »', in which is pivoted a tumbler,

T', which is preferably made of platinum or |

other refractory metal which is not readily

oxidized. The lower side of said tumbler, at

its forward end, is beveled, as indicated, so
that the conductor in passing will lift it and

‘allow 1t to drop after passing, thus making

two contacts at each movement of the con-
ductor and inducing two sparks. The tum-

bler is connected to the opposite pole of the.

battery or generator to that with which the
conductor is connected by means of suitable

- conducting-wires.
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The operation of my invention isas follows:
- When the piston is at the end of the cylinder

nearest the valves, the admission-valve opens
and admits a charge of air and gas during a
part of the forward stroke. The electric con-
tact 1s then established, causing a spark and
an explosion, which drives the piston forward.
The exhaust opens when the piston reaches
the forward or open end of the cylinder, and
remains open during the return of the piston,
thus expelling the exhaust. A new charge is
then admitted as before, and so on. |

Having thus described my invention, what I ']

330,317

claim, and desire to secure by Letters Patent,
18— |

1. The combination, in a gas-engine, of the
partially-rotating valve having a series of ap-
ertures extending through it, the valve-seat
having a series of similar apertures, the spiral
spring mounted on the valve-rod and the arm
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and pitman, and operating-cam mounted on

the longitudinal shaft deriving its motion from
the driving-shaft, substantially as and for the
purpose specified. |

2. The combination, with the cylinder of the
engine, of the partially-rotating rod and spring

by which it is held normally, the conductor

secured to said rod, the tumbler adapted to

operate 1n connection with said conductor and
the transverse arm, and trip-pin mounted on
the cam-wheel ofthe exhaust-valve, whereby an.

electric spark is produced fo ignite the charge
in the eylinder, substantially as specified.

J. The ecombination, with the cylinder, of
the lateral tube having an exhaust-opening,

‘the plunger and spring by which it is pressed

normally outward, and the cam mounted on
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the longitudinal shaft deriving its motion from

‘the driving-shaft, whereby the exhaust from

the cylinder is effected, substantially as speci-
fied. | |
In testimony whereof I affix my signature in

presence of two witnesses.

WILLIAM A. GRAHAM, |

Witnesses:
CHAS. D. DAVIS,
H. J : ENNIS,
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