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To alt whom it may concern:

Be it known that I, CaarLEs H. MONROE,
a citizen of the United States, residing at
Searsport, in the county of Waldo and State
of Maine, have invented a new and useful
Improvement in Steam-Engines, of which
the following is a specification. :

My invention is intended especially for use
where compactness is necessary; and to that
end the embodiment of my invention shown
in the drawings comprises two parallel cylin-
ders each containing two pistons separating
from each other upon the introduction of
steam, the whole being connected . by suit-

able means so that the operation of each pis-

ton in each pair assists the other, all codper-
ating to convey power to a single shaft or to
two parallel shafts, as may seem best.

My invention also relates to a valve mech-
anism; and it consists in other details of
mechanism below described.

My invention will be understood by refer-
ence to the drawings, in which—

Figure 1 is a horizontal section of an en-
gine embodying my invention, the shaft-
bearings being omitted. Fig. 2 is a longi-
tudinal vertical section thereof. Fig. 3 is a
cross-section on line 3 3 of Fig. 2. Kig. 4 is
a plan of a portion of the main casting on
which the steam-chest sets, showing the in-
let and exhaust ports. Fig. 5 isa side eleva-
tion of the valve enlarged. Fig. 6 is a cross-
section on line 6 6 of Fig. 5, in which a por-
tion of the valve-casing is added to show the

relation between the valve and the valve--

casing ports. Fig. 7 is a similar view taken
on line 7 7 of Fig. 5. Fig. 8 and Fig. 9 are
diagrams showing the relation of the inlet
and exhaust ports to each other and to the
periphery of the valve.

A is a casting forming the bed of the en-
gine and provided with means, such as lugs a,
whereby it may be bolted to any suitable
support. This casting A is provided with a
central longitudinal partition A’, and be-
tween this central partition and the outer

" walls of the casting are formed the cylinders
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B B’.  Within each cylinder are two pistons
C " C* C3, each piston being of any ordinary
construction and packed in any ordinary way
and provided with a crank-rod ¢ ¢’ ¢ ¢,
hinged thereto, the outer end of each crank-

rod being connected with a crank d d’ d? d3 on
a crank-shaft D D’. Each crank-shaft is
supported in suitable bearings (not shown)
and has upon it a gear E K, both gears
meshing with a central gear B2, running upon
a stud e, mounted on one side of the casting,
as seen in Fig. 6. This central gear has a
hub ¢/, upon which is fixed a pinion ¢?, mesh-
ing with a pinion f, mounted on the end of the
valve-shaft 17, attached to the rotary valve F.

The valve I is conical in shape and is
chambered, its interior forming part of the

steam-passage from the boiler to the cylin-

ders. Itiscentered at one end by the valve-
shaft /7, which passes out through the head
G’ of the steam-chest G. The further end of
the valve-shaft f/ passes through the bottom
of the valve-chamber and, being made, pref-
erably, of hard steel, serves as a bearing for
the end of the screw G?, which passes through
one wall of the steam-chest G and centers the.
other end of the valve and being adjustable
serves also to limit its end movement. The
screw G* is provided with set-nuts to hold it
in place. ,

The steam-chest G consists of a casting hav-
ing within it a conical chamber shaped to re-
ceive the valve I’ and also provided with a
steam-inlet ¢ and an exhaust ¢’. It is also
provided with ports ¢* ¢° to register with
corresponding ports b b’ in the casting form-
ing the cylinders B B’. The valve F is pro-
vided with two ports f*f*, adapted to register
with the ports ¢* ¢° in the steam-chest and
connecting each cylinder at the proper time
with the steam-supply. The exhaust-ports
are provided by cutting away a portion of
the periphery of the valve F, as at f*, so that
a passage will at the proper time connect the
cylinder-ports b b’ with the exhaust ¢’.

The end of the steam-chest G is elosed by

the head G’, provided with a suitablestuffing-

box G2, through which the valve-shaft f’
passes. ‘

An advantage of this construction and of
using a conical valve in the manner described

‘lies in the fact that it can at all times be ad-

justed to take up for wear, that the steam
tends to keep it seated, and that by means of
the set-screw G?it can be so adjusted that it
will not develop too much friction with the
walls of the interior of the valve-chamber.
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The valve-inlet ports f* f* are located to
register with. the ports ¢* ¢® in the steam-
chest as the valve turns. The ports f* f*
are located a quarter of a circumference
apart around the periphery of the valve, each
port being of such size that each piston will
be driven one-quarter of its stroke by live
steam and the rest of its stroke by expan-
sion. I prefer also to set the cranks a
quarter of a revolution apart.

In the operation of this engine I have
found that the best results are attained
where the following cycle of operations takes
place: Two pistons in the same cylinder be-
ing in position closest to each other, steam is
introduced through the proper inlet-port b
or b’ until the pistons have moved a quarter
of their stroke. By this time the inlet-port
has been closed by the rotation of the valve
and the piston is moved the remainder of its
stroke by expansion. At the end of the
stroke the exhaust-passage f* registers with
the port b or &’ and the steam exhausts dur-
ing the return of the pistons, the two pistons
approaching until they reach within a short
distance of each other—say one thirty-second
part of their stroke—when the exhaust is cut
off and a slight amount of steam is left in the
cylinder, which cushions the pistons. This
cycle of operations is quite important and is
indicated in diagrams Figs. 8 and 9. In Fig.
8 the ports areindicated at f* f* respectively,
and the exhaust-surface corresponding with
the port f? is lettered f*,and the part corre-
sponding to port 12 is lettered /3.  Fig. 9isa
projection of the diagram shown in Fig. 8,
the parts thereof being similarly lettered and
the portions not shaded indicating the por-
tions of the valve’s movement during which
the ports are closed. So much of this dia-
gram as relates to that part of the valve
which co6perates with the port b lies between
the lines 1 1 2 2, and the part codperating
with the port &’ lies between the lines 2 2 3 3.
The part between 3 3 and 4 4 indicates the
part of the valve which serves mainly as a
bearing.

My engine above referred to is extremely
simaple and it will be seen that, while it is use-
ful for many purposes, it is especially useful
in’ such places—for example, automobiles,
or motor-boats—where power must be se-
cured within a small compass.

It will be noted that steam-pressure tends
to pack the valve at all times and that the
inlet-ports act to give the steam ample access
to the cylinders, and the exhaust-port is so
large that there can be no crowding of the
steam as it leaves the cylinder. These are
important features of my engine.

What I claim as my invention is—

1. The engine above described comprising
two parallel cylinders, each containing two
pistons adapted to reciprocate toward and
from each other, a valve-chest, a rotary valve,
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two crank-shafts, each connected to two of
said pistons, and each carrying a gear, an in-
termediate gear, and means for rotating said
rotary valve connected to sald intermediate
gear, as described.

2. The engine above described comprising
two parallel adjacent cylinders, each con-
taining two pistons, a valve-chest provided
with a rotary conical valve having a steam-
chamber located therein, and a shaft extend-
ing from the inner end of its interior outward
through said chamber to afford means of sup-
porting and operating said valve, the valve-
chamber in said valve-chest being longer
than said valve, and provided with a bearing
at one end thereof, the other end of said valve
being open to the free inlet of steam, where-
by said valve is held in place against said
bearing, as described.

3. The engine above described having two
parallel cylinders, a pair of separating-pis-
tons in each cylinder and means whereby
said pistons are moved for substantially a
quarter of their stroke under direct steam-
pressure and the remainder of their stroke
under expansion, said means comprising a
rotary valve having an inlet-port for each
cylinder, each port extending for substan-
tially an eighth of the circumference of said
valve and having an exterior exhaust-cham-
ber of substantially the operating length of
the valve and of less than one-half the cir-
cumference thereof.

4. The engine above described having two
parallel cylinders, a pair of separating-pis-
tons in each cylinder and means whereby
said pistons are moved for substantially :
quarter of their stroke under direct steam-
pressure and the remainder of their stroke
under expansion, said means comprising a
rotary valve having an inlet-port for each
cylinder, each port extending for substan-
tially an eighth of the circumference of said
valve, said ports being located one-quarter of
a circumference apart, and having an ex-
terior exhaust-chamber of substantially the
operating length of the valve and of less than
one-half the circumference thereof, the ex-
haust-ports being connected to furnish a free
exhaust common to both cylinders, as de-
seribed.

5. The engine above described comprising
two parallel cylinders, each contalning two
pistons adapted to reciprocate toward and
from each other, two crank-shafts, each con-
nected to two of said pistons, said crank-
shafts being geared to an intermediate gear,
a valve - chest, a valve therefor, means for
driving said valve, said driving means being
connected to said mtermediate gear between
said crank-shafts.

6. The engine above described, comprising
two parallel cylinders, each containing two
pistons adapted to reciprocate toward and
from each other, two crank-shafts, each con-
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nected to two of said pistons, said crank-
shaftsbeing geared torotate together, a valve-
chest superimposed on said cylinders, a ro-
tary valve therein at right angles to the axes
-of the cylinders, a shaft for said valve, a pin-
ion on said shaft, said pinion being directly
in gear with the crank-connecting gears afore-

8

said the axis of said valve being in a plane
substantially parallel with the axes of said
cylinders and lying at right angles thereto.
CHARLES H. MONROE.
In presence of—
DanteL S. GOODELL,
Ina A. Apaus.




