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To. all whom it ma,y concermw:
-Be it known. that I, JOHN WASHINGTON

EISENHUTH, a citizen of the United States,

residing in the city and county of San Fran-
C1SCO, btate of . Oahfomm, have invented an
Improvement in Double - Acting Kxplosive
Engines; and I hereby declare the following
to be a full, clear, and exact description ot
the same. .

My invention relates to that el.;tss of ex-

plosive engines in which the gas admitted to

~ the eyhndel is exploded by means of an elec-
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tric spark.

My invention consists in the constructions
and combinations of devices,all of which will
be hereinafter fully descr ibed, and specific-

“ally pointed out in the claims.

The object of my invention 1s to prowde a
simple and effective double-acting engine
which can be used as both an etplosive en-

oine and a steam-engine, as may be desired,

it being so constr acted that it can be 1ead11y
ehann‘ed from an explosive engine to a steams-
engine by taking out the electr odeq and plug-
cging up the holes with suitable. plugs, then
taklnn* off the ceylinder-head and bolting on
2 false piece or a boss to same, which enters
the recess of the cylinder, and which flls up
the space above the piston, so that there will
be no loss of Steam, as when working steam
it requires very little space between eylmdel-
head and piston. Not so when working en-

oine explosively, as there must be sufﬁclent |

space to hold and compress the chargeof gas
and air before exploding same; heneeImust

“have at least twenty-five times more space

40

45

‘between the piston and cylinder-head when

working gases and air than when working

steam, thus making it necessary to have a

deep 1eeebsed chambel at each end ot‘ the
cylinder.
Referring to the accompanying drawings

for a more complete explanation of my in-

vention, Figure 1 is a vertical section of my
engine, taken in the longitudinal plane of
the crank-shaft. Fig. 2 is a plan of the
valve-seat. Tig. 3 is a plan of the valve.

A 1eplese11ts, cenerally, the shell or frame
ot the engine, in the upper portion of which

| is formed the cylinder B, having

a cap or
head b, and having within it the piston C,
the rod ¢ of which extends down to and.is
connected with the crank d of the crank-
shaft D. -Projecting through the side of the

cylinder at its upper portion is a stationary
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electrode XK, and a similar stationary elec- .

trode E’ projects through the side of the cyl-
inder at its lower portion and below the pis-
ton.
of the side of the eylinder, at right angles to

- Projecting through the upper portion

the stationary electrode K, i1s a rotary elec-
trode I, consisting of a Shaft having on its
inner end a conta,et -point 7, adapted to be
brought into electrical connection with the
statwnmy electrode K. A similar rotary
electrode F’ is mounted in the lower portion
of the cylinder, and has on its inner end a
contact-point 7/, adapted to be brought into
electrical connection with the stationary elee-
trode E’ below. All of these electrodes are
suitably insulated from the engine by means
of proper non-conducting sleeves or washers
separating them {rom the metal thmuﬂ'h
which they pass.

Z represents the electric WII'GS leading to
the several electrodes, whereby they are in-
cluded in the electric eircuit, adapting them
when brought into contact to create an elec-
tric spark.

shaft G, mounted in suitable guides on the
frame of the engine. This shaft has at its

The means for operating the ro-
tary electrodes consists of a vertical rotary
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upper end a beveled pinion g, which meshes

with a beveled pinion ¢’ on the outer end of

the rotary electrode above, and suitably in-
sulated therefrom by pressed paper or vul-
canized rubber or asbestus sleeves, which
pass through the pinion. The shaft also car-

ries the beveled pmlon g%, which meshes with
a beveled pinion ¢° on the outer end of the
lower rotary electrode and smtabI} 1nsulated
therefrom, as above stated. The lower end
of the the shaft carries a ‘beveled pinion ¢4,

QO

which meshes with a beveled pinion d’ onthe

crank-shaft of the engine. It will be seen

| from this construction that a rotary motion
will be transmitted from the crank-shaft to
the rotary electrodes in each end of the cyl-
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inder, and their points are relatively so ar-

ranged with respect to each other that the

spark in the upper end will be created to ex-
plode the gas at the proper time and the
spark in the lower end will be created to ex-
plode the gases in the lower end of the cylin-
der at the proper time. On one side of the
cylinder is formed what may be termed, gen-
erally, the “engine-chest” H. "This consists
of three passages, the innermost passage
(designated by k) communicating with the cyl-
inder at each end andthe outermost passage
(designated by A’} communicating with the
cylinder at each end, the former passage be-
Ing the exhaust-passage and the latter being
the inlet-passage.
issues the pipe I and into the inlet-passage
enters the pipe J, the former being the ex-
haust-pipe and the latter being the inlet-pipe
for the combined air and gas. Between
these two passages in the chestis a third
passage /°, through which passes the valve-
stem I, whereby said stem is completely
housed and is not interfered with or exposed

to the inlet and exhaust passages. The up-

per end of this stem carries the valve L for
the upper end of the cylinder, and it carries
below the valve M for the lower end of the
cylinder. These valves are similar, but are
oppositely arranged, so as to control properly
each its own end of the cylinder. |

_The wvalve-seat O is shown in Fig. 2.
Through its center the valve-stem passes, and

on one side is the inlet-port o and on the
The valve

other side the exhaust-port o’.
1tself 18 shown in TFig. 3, and consists of g,
disk of metal centrally secured upon the
valve-stem, and having throughout one-half
of its circumference (more or less) the port /.
As the valve is rotated this port comes sue-
cessively into communication with the ex-
haust-port of the valve-seat and with the in-

let-port of said seat. As is shown in Fig. 1,

a rotary motion is imparted to the valve-stem
to operate the valves by means of a bevel-
gear I on the lower end of the stem, which
meshes with the bevel-gear d? on the crank-
shaft. - | B |

It will be seen that the cylinder is pro-
vided with a water space or jacket Q, which
can be used for steam when working engine
by steam. As this is a double-acting engine,
the piston-rod must extend downwardly

through a stuffing-box, which is shown at R,

and this stuffing-box is also provided with 2
water-jacket r for the purpose of keeping it
cool and preventing the packing from being
burned out. The cap or head b of the cylin-
der is also water-jacketed, as shown at o/,
and  the valve casings or housings are also
water-jacketed, as shown at s. The stuffing-
box 7, through which the valve-stem passes,
has a water-jacket ¢’. All of these water-

Jjackets communicate with each other, so there
65 18 a complete circulation of water through- i

From the exhaust-passage

w—

0’ in the valve-seat.

430,310

out all the parts which are liable to become
heated. The water-jacketing of the valve-
casings avoids the danger of back-firing into
the inlet of the gas. As before stated, the

Jacket of the cylinder may be used for steam

when the engine is being operated by steam,
thus keeping the cylinder hot and saving con-
siderable condensation.

Though this engine may be operated by
gases forced in from a separate compressor,
I prefer it to operate compressively—that is
to say, to compress its-own gases within the
cylinder and to explode them on alternate
strokes. o effect this, the power-transmit-
ting gears will be suitably combined and ar-
ranged to provide for the proper motion of
the electrodes, and the controlling-valves and
their operating-gears will be properly con-
structed. FKor example, the gear d?® on the
crank-shaft would be but one-half the diam-
eter of the gear P on the valve-stem, and the
port [ in the valve would be about equal to
or a little larger than either of the ports o or

Having thus deseribed myinvention, what I
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claim as new, and desire to secure by Letters

Patent, is—

1. In an explosive engine, and in combina-

tion - with its cylinder and piston, the valve-
chest on its side, havingseparate exhaust and
inlet passages communicating with the eyl-
inder, and the rotary valve controlling said
passages, sald valve having the curved port
in one side,substantially as herein described.

2. In an explosive engine, and in combina-
tion with its ceylinder and

piston, the valve-
chest on one side of the cylinder, having the
separate exhaust and inlet passages commu-
nicating with the ends of the cylinder and the
intervening passage, the rotary valve-stem
passing upwardly through said intervening
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passage, and the ported valves on gaid stem, -

controlling the exhaust and inlet passages to

the ends of the cylinder, substantially as
herein described. | _ |

3. In an explosive engine, the e¢ylinder, the
piston thereof, and the crank-shaft operated
by the piston, in combination with the valve-
chest on one side of the cylinder having the
separate exhaust and inlet passages commu-
nicating with each end of the cylinder, and

the intervening passage, the rotary valve-

stem passing up through said intervening
passage, the ported valves upon said stem for

controlling the exhaust and inlet passages, .

and the means for rotating said stemn, consist-

ing of the pinion on its lower end and the

pinion on the crank-shaft, substantially as
herein described. S
In witness whereof I have hereunto set my
hand. h m
JOHN W. EISENHUTH.
Witnesses: | o
S. H. NOURSE,
H. C. LEE.
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