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Ao all whom it may concern:

Beitknownthat we, HALCYON SKINNER and
(CHARLES K. SKINNER, of the city of Yonkers,
in the county of Westchester and State of New
York, have invented certain new and useful
Improvementsin Gas-Engines; and we declare
the following to be a full, clear, and exact de-
scription of the invention, reference being
had to the accompanying drawings, which
form part of this specification.

Our invention relates to an improvement

in that class of gas-engines in which the ex-

- plosive charge is drawn into the cylinder by
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one outstroke of the piston and compressed
into explosion-chambers by its return. The
second outstroke of the piston is produced by

the explosion of the charge, and the second

- return cléars the cylinder of the products of
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the explosion. |
is applied to the piston during a quarter of

the time only, the remainder of the time the

engine being moved by the momentum of the
fly-wheel. This leads to cousiderable varia-
tion in speed; and the object of this inven-
tion 18 to supply means whereby an impulse

18 given to the piston at each revolution, also

a 8lmple and compact arrangement of the

valves and the mechanism for operating them.

To this end the engine is furnished with
two cylinders lying side by side, and prefer-
ably cast together. These have pistons joined
together at the cross-head, and by mcans of a
single connecting-rod transmit power to the
crank., | |

In the accompanying drawings, Figure 1 is
an elevation, Fig. 2 a plan, and Fig. 3 an end
view, of an engine embodying our invention.
Fig. 4 is a sectional view through slides; Fig.
5, a section of cross-head at wrist-pin; Figs. 6
and 7,enlarged views of valves; Figs. 8and 9,
enlarged views of levers, &c., for operating
valves. ' | |

A A’ are the cylinders, cast together, at-
tached to bed-plate B. The pistons of these
cylinders are joined together by piston-rods
C (' to cross-head D. The cross-head is formed
of two parts, one of which is attached to each
piston-rod, and is cast in one piece with the
piston,for convenience of manufacture. The
two halves of cross-head are secured together
by bolts b & . The connecting-rod E is
formed with a . half-Dbearing on each end,

by bolts ¢’ ¢ ¢

As will be seen, the pressure |

joined togethier by bars ¢ ¢ e, for lightness; or
an open web may be substituted for the mid-

dle bar.” The cross-head D has projections d

dd dcast on it, forming bearings for wrist-pin
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D’. Between these projections are the capse
¢ ¢, which are bolted to the conmecting-rod
The half-bearing at erank
has also a cap, ¢’, bolted on by bolts ¢ ¢* ¢,

(x is the crank-shaft with fly-wheel H.

The cylinders are each provided at the back

end with anexplosion-chamber, I I'. Tothese
are bolted the valve-chambers K K, each con-
taining two valves, &' &% &’ k', which are actu-
ated by eccentrics L I by means of rods {7,
levers I* !, and levers I' . |

I" 1s a stand attached to explosion-chambers
I'T, bolding stud 7, on which levers %, 7, %,
and P are rocked. . |

The eccentrics L. I are on the longitudinal
shaft M, driven from crank-shaft G by gears
N N, which are so proportioned that the shaft
M malkes one-half a revolution for each turn
of the crank-shaft. - | I

“Having deseribed the construction and rela-
tive arrangement of the several parts of o
improved gas-engine, we will now describe its
operation. ' . o

The pistons, being joined together at the
cross-head, move in unison. Whenan explo-
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sion takes place in cylinder A, the pistons ad-

vance, and the inlet-valve k* being opened by
eccentric I/, rod 7, and levers I* I,the piston in
cylinder A’ draws in a charge of gas and air
through opening A°. On the backward move-
ment the piston in A clears the cylinder of
the products of the explosionthrough exhaust-
valve &', and that in A’ compresses the charge

of gasand airin explosion-chamber I’ Onthe:

second outstroke an explosion takes place in
A"and a charge is drawn through valveX*into
A, and on the second return the charge is
compressed into the explosion-chamber 1 and
the products cleared out of A’ through exhaust-
valve k. Thus an explosion takes place at
every forward movement of the pistons. The

valves for admitting the charges of gas and

alr and thevalves forexhausting are arranged
in pairs opposite each other, so that the same
lever may operate each alternately. Theshaft
M revolving once to two revolutions of the

crank-shaft, the action of the eccentries would
- be to hold each of their respective valves open
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for one-half the time, whereas they are each
required to be held open.only during one-
quarter of therevolution of the shaft M,or dur-
Ing the time their respective ecylinders are
drawing in their charges or exhausting the
products of their explosions. To remedy this
difficulty, the arrangement shown in Figs. 8

and 9 is used, whereby the motion from the

eceentricis communicated to each of the valves
during a quarter-revolution only.
I', operated by eccentric L by means of rod ,
has on one side a V-shaped lug. The lever 7,

rocking on same stud, %, has the upper part
extended and divided into a V-shaped open-

ing, as shown, Fig. 9. Into this opening the
lug on lever I* extends. The relation be-
tween the lug and opening is such that the
lever I* is permitted to rock a certain distance
without moving the lever . When the lug
strikes one side of the opening, the lever is

moved the remainder of the distance of the

throw of the eccentric. A like operation
takes place at the other end of the stroke.

“Thus the lever I’ operates the inlet-valves % &

alternately during outstrokes of the pistons,

~and lever I’ operates valves k' %* during alter-
‘nateinstrokes of the piston. -

We prefer to have the motive cylinders
placed horizontally; but they may be placed
vertically with equal effect. We also prefer

- to use single-acting cylinders, but can readily
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make the arrangement double - acting with
ordinary pistons, as usunally made in a steam-
engine. By thelatter method the engine would
receive an impulse twice in each revolution.

We have described our improvements as

- most conveniently applied; but they may be
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somewhat modified in form or construection

without materially lessening their efficiency.

We do not therefore strietly confine ourselves
to the exact construction above mentioned, as
it is evident that this may to some extent be

~altered without -departing from the spirit of

our.invention.
45

There is no governor shown,as any style of

The lever

235,971

regulating apparatus ordinarily used on gas-

engines may be used in connection with our
Iinvention. We prefer to use electrical igniters

of the form described in Patent No. 287,855;

but any
for use. _ _

‘Having thus fully deseribed our invention,
what we claim as new, and desire to secure by
Letters Patent, is— o

1. In a gas-engine, the combination,with the
two cylinders having their pistons connected
at.a common cross-head, the connecting-bars

form of igniter may easily be adapted
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¢, and the crank-shaft, of the levers and their

rods,the eccentries, and the shaft M, construct-
ed and arranged substantially as shown and
described. |

2. Ina double gas-engine,the cylinders A A/,
provided with explosion-chambers I I',in com-

bination withvalve-chambers KXK', placed with
the valve-stems facing each other in pairs, sub-
stantially as described.

3. In a double gas-engine, the valve.cham-
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bers K K, placed with valve-stems facing each

other in pairs, in combination with levers 2,5,
i*, and P, rods I7, and eccentries L I/, substan-
tially as described. |

4. In a double gas-engine, the combination,
with valve-chambers having the valve-stems

placed facing each other in pairs, of levers

adapted to move each valve-stem during only
a quarter of the revolation of the eccentrics,
substantially as described. |

5. In a double gas-engine, the levers PP P,
having V-shaped openingsintheir upper mem-
bers, in combination with levers I’ {*, having

projections working in the V-shaped openings,

whereby the levers I’ P’ remain stationary dur-
ing a portion of the throw of the levers I* [,
substantially as shown and described.

HALCYON SKINNER.
CHARLES E. SKINNER.

Witnesses:
GEORGE A. MITCHELL,
R. W. VAN PELT.
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