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(No model.)

To all whom it may concern.: .
se itknown that we, JOSEPH W. DENNIS and

IFRANK A. SHOEMAKER, citizens of the United

States, residing in the city of Buffalo, in the
A eounty of Erie and ~State of New Ymk have
imvented new and useful Ilnl)l‘O‘ETBl]lOlltS n
Steam Engines, of which the following 1is a
specification.

Thisinvention relates to that elass of steam-
engines which contain two or more cylinders
and connecied pistons moving therein, and in
which the steam is admltted to a chamber
- formed at the junction of the cylinders and
admitted from said intermediate chamber to
the outer ends of the evlinders and exhausted
therefrom by a rotary valve.

The object of ourinvention is to produce a
simple engine of this kind which is composed
of eomp&mtwely few parts, which can be con-
structed at small expense, and which is eﬂsﬂy
kept in order.

In the accompanying drawings, Figure 1 is
a sectional elevation of our lmproved steam-
engine. Fig. 2 is a ver tl(,ELl section at right
::mﬂles to Flo 1. Kig. 3 1s a cross- sectmn of
the central portlon of the engine,showing the

valve-seat. Fig. 4 is a rear elevation of the
valve.

- Like letters of reference refer to like parts
1n the several figures. |

A A 1‘ep1'esent two single-acting pistons ar-
ranged in two cylinders B B, which commu-
1110&‘5@ at their inner ends Wlth an intermedi-
ate steam-chamber C.

¢ represents the engine-shaft Journaled in
an elongated bearing b which is formed on
the rear blde of the ehmnber C. The shaft
projects into the chamber Cand carries within
the latter a counterbalanced crank D, having
a wrist-pin d, which is connected with both
pistons A A’ by rods E K’

J 1s the steam-supply pipe opening 111{0 the
intermediate chamber C and attached to a re-
movable head or cover F, which closes an
opening in the front wall of said chamber.

G represents a circular valve-seat formed
in the rear portion of the chamber C behind
the crank-wheel D and concentric with the en-
ﬂlne-%haft

g g’ represents the steam-ports extenduw
from the valve-seat G to the outer or upper
and lower ends of the cylinders I B'.
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ply-pipe f, and,

-exhausted.

H is a circular or disk valve mounted on
the engine-shaft behind the crank-wheel and
1*01:&1;111@ on the valve-seat G. This valve is
pr ovided with an arc-shaped steam-port 1,

which is adapted to open a wnnnunwatmn |
‘between the intermediate steam-chamber C

and either of the steam-ports g ¢’.

Irepresents theannular exhaust-port which
surrounds the inner portion of the bearing of
the engine-shaft and communicates with an
exhaus‘c -pipe 2. |

J represents an exhaust-cavity formed in
the rear side of the valve-disk II nearly oppo-
site the steam-port & thereof. Thevalve and
the crank-wheel may be secured to the engine-
shaft by the same key /, as shown in Fig. 1;
but the valve is preiembly loosely fitted on
the key, so that the steam-pressure againstits
front side will hold it tightly ag mnst 1t8 seat
and prevent leakage, while 1n Small engines
1t will render the employment of a stuffing-
box around the shaft unnecessary. The up-
per end of the upper cylinder is closed by a
cover m, and the lower end of the lower eyl-
inder by the base-plate N. The steam enters
the intermediate chamber C through the sup-
illing the Chambel' presses
against the inner faces of both p1st011fs alike,
Wh'e1 eby the outward pressure upon the pis-
tons is balanced.

In the position of the parts represented in
Figs. 1 and 2, the upper steam-port g has just
begun to be uncovered by the port i of the
valve, so that steam 1s admitted through the
port g above the tipper piston A. The ex-
haust-cavity J of the valve has just begun to
uncover the lower port ¢’, so that the steam
contained below the lower piston A’ is heing
T'he pressure against the inner
faces of the pistons being balanced, both pis-
tons are forced downwardly by the pressure
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applied above the upper piston, and this con-

tinues until the pistons reach the end of the
downward stroke,when the valve causes steam
to be admitied below the lower piston and the
steam to be exhausted from above the nupper
piston.

Our improved engine 1s easily constructed
at small expense, as cross-heads, guides, and
piston-rods are dispensed with.
dlers being in line with each other, they are
readily bored out at one operation, while the
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journal for the shaft and the valve-secat and
other surfaces concentric therewith areread-

1ly bored out by another operation, so that

the entire inner finishing® of the engine 1is
readily effected by two simple operations upon
thelathe. Themovingparts all work in stean,
so that they are easily lubricated, while they
are protected against external influences.

We have deseribed ourengine as being achu-
ated by steam; but it 1s obvious that 1t may
be actuated by compressed air, water, or any
other suitable vapor,gas,or liguid under press-
ure.

We claim as our invention—

The combination, with the cylinders, of an
intermediate chamber which communicates
with the innerends of the cylinders, and which

18 at one side provided with anopening closed

by aremovable cover, and at the opposite side
closed and provided with a central shaft-bear-
ing, and an annular valve-seat containing an
annular exhaust-port surrounding said bear-
ing, and ports leading to the ends of the eyl-
inders, a shaft arranged in sald bearing, a
crank secured to said shaft,a valve mounted
on said shaftbetween the crank and the valve-
seat, and pistons connected with said crank,

substantially as set forth.

Witness our hands this 25th day of Apri,

1389,

JOSEPH W. DENNIS.
FRANK A. SHOEMAKER.

Witnesses:
JNO. J. BONNER,
THEO. L. POPP.
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