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To all whom it may concern:

Beitknown that we, WiLLIAM FITCH CLEVE-
WyYMAN CLEVELAND, sub-
jects of the Queen of Great Britain, residing
at Rounthwaite, in the Province of Manitoba,
Dominion of Canada, have invented a new
and Improved Steam-Engine, of which the
following 1s a full, clear, md exaet descrip-
tion.

The object of the invention is to provide a
new and improved steam-engine which is sim-
ple and durable in construction, very effect-
1ve 1n operation, and arranged to utilize the
motive agent to the fullest advantage by pro-
viding a full and Complete exhaust to prevent
bae]x.-pressm*e

The Invention consists principally of a hol-

low piston connected at all times with the
exhaust, and valves on the heads or faces of
the said piston to alternately connect the in-
terior of the piston with the ends of the cyl-
inder. -
The invention also consists of certain parts
and details, and combinations of the same, as
will be fully described hereinafter and then
pointed out in the claims.

Reference is to be had to the accompanying

drawings, forminga part of this specification,
1in which similar letters of reference indicate
corresponding parts in all the views.

Figure 11is a sectional side elevation of the
mmprovement. Iig. 2 is a transverse section
of the same on the line 2 2 in Fig. 1. Fig. 3
is an end view of the 1111p10“i*61116nt with one
of the cylinder-heads removed, and Fig. 4 is
a plan view of the piston-valves.

The 1mproved steam -engine is pr ovided
with a cylinder A, in W]llCh reciprocates the
hollow piston B, secured on a piston-rod C,
connected in the usualmanner with the main
driving-shaft of the engine. The cylinder'A
18 provided at or near its ends with the inlet-
ports a and 0, conneccted with a common
steam-inlet pipe D, connected with the boiler,
so that the motive agent can passthroughthe
said pipe D 1nto the ports ¢ and 0, and alter-
nately into the ends of the cylinder A, toexert
1ts force against the heads or ends of the pis-
ton B. |

In the ports ¢ and b are arranged the valves
E and E', respectively, connected with each

other by a stem E® and arranged in such a
manner that when one valve opens its port the
other closes the other port, and vice versa.
The valve KE'is connected by a valve-stem E3
with suitable mechanism driven from the
main driving-shaft to impart motion to the
sald valves to alternately connect the respect-
ive ports with the endsof the eylinder A. The
cylinder A is also provided near its middle
with exhaust-ports c and d leading to branch
pipes F' and F? of the exhaust-pipe F. ~

The piston B is made hollow and preferably

in the shape shown in Fig. 1, by provldmﬁ
the said piston with two heads B’ and B2 se-
cured on the piston-rod C and connected with
each other by suitable stay-rods, as is plainly
shown in Figs. 1 and 2. In the outer faces
of the heads B’ and DB? are formed circular
seats for ring-shaped valves G and G’, re-
spectively, connected with each other by lon-
citudinally-extending bars G* and G2, united

| at or near their middle by a suita,ble CTOSS-

head G* asis plainly shown in Figs. 2 and 4.

On the end of the bar G near the Valve Gx
and at the inner edge Lheleof is formed an
incline G°, and a similar incline G* is formed
on the said bar near the valve G’ and on the
outer edge thereof, as is plainly shown in
Fig. 4. Similarinclines. G"and G®are formed
on the other bar G°, and the said inclines G°
and G* are adapted to be alternately engaged
by friction-rollers I and TI*, and the othel
inclines G® and G® are adapted to be alter-
nately engaged by friction-rollers H' and H>.

The friction-rollers I and TI* are supported

on & vertically-extending rod H% and the
other friction-rollers II' and H® are held on a
rod II°, both rods H* and H® being secured
in segmental arms I and I', set in blocks J
and J', respectively, fastened to the inside of
the wall of the cylinder A, asis plainly shown
in Fig. 2. The segmental arms I and I' are
eng a,ﬂ‘ed at their ends by set-serews K, screw-
ing in the cylinder A, to securely hold the
sald segmental arms in position to prevent
lateral motion of the same.

In the valves G and G’ are arranged ports
e and f, adapted to alternately connect the
similar ports g and h, respectively, formed in
the heads B’ and BI? of the piston B. The

relation of the valves G and G’ to the valves.
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I and E’ is such that when the valve K opens
its port ¢, as shown in Fig. 1, the ports e in
the valve G do not register with their ports
g, while at the same time the valve E’ closes
the port b and the valve G’ hasits port freg-
istering with the port i. Now, the steam 1n
front of the piston-head B® can pass through
the registering ports / and /i, between the pis-
ton-heads B’ and B? and through the port ¢
into the branch pipe F' to the exhaust-pipe I.

Now, when the several parts are in the po-
sition shown 1n Kig. 1, the live steam enter-
ing the port a passes through the valve K
into the left or outer end of the cylinder A
to press against the piston-head B’ to force
the plston to the right in the direction of the
arrow «'. Steam in front of the head B?
now exhausts through the registering ports f
fv and port ¢, as above described, and when
the piston D nears the end of its 1nward
stroke the friction-rollers H' and IH* act on
the inclines G° and G° so as to cause the
valves G and G’ to turn, whereby the ports
lv are closed, and the ports g are opened by
the ports e registering with the said ports g.
At the time this takes place the valves K
and E' shift, so that the port « is closed, and

- the port b opens and live motive agent now

30

passes into the right-hand end of the ¢ylin-
der A to press on the piston-head B~ to force

. the piston in the inverse direction of the ar-
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row «’'. When the piston travels in this direc-
tion, the steam in front of the head B’ passes
through the registering ports g and e between
the heads B’ and B* to exhaust through the
ports ¢ d to the branch pipe F' of the exhaust-
pipe I leading to the outside. When the pis-
ton travels in this direction and nears the end
of its stroke, the friction-rollers II and H?
come in contact with the inclines G® and G8,

s0 as to turn the valves G and G’ to close the

ports ¢ in the head B’ and to open the ports /i
in the head B* The above-described opera-
tion isthenrepeated—thatistosay, the valves
E and E' again shift to the position shown in
Fig. 1 and steam now passes to the outer end
of the cylinder A to force the piston B in the
direction of the arrow «'. It will be seen by
this arrangement a complete and free exhaust
is obtained as soon as the piston nears the end
of the cylinder, so that no back-pressure then
will be exerted on the piston and the motive
agent forcing the piston forward 1s utilized to
the fullest advantage.

Having thus fully desceribed our invention,
we 01&1111 as new and desire to secure by Let—
ters Patent—

553,747

1. A steam-engine, comprising a hollow pis-
ton connected at all times with the exhaust,
and valves mounted to turn on the heads or
faces of the said piston, to alternately con-
nect the interior of the piston with the ends
of the ecylinder, substantially as shown and
described.

2. A steam-engine, comprising & cylinder
having inlet-ports at the ends of the cylinder
and exhaust-ports near the middle thereof, a
hollow piston reciprocating in the said cylin-
der and connected at all times with the said
exhaust-ports, and valves mounted to turn
on the heads or faces of the said piston, to
alternately connect the interior of the piston
with the ends of the cylinder, substantially
as shown and described.

3. A steam-engine, comprising
having inlet-ports at the ends of the cylinder
and exhaust-ports near the middle thereot, a
hollow piston reciprocating in the said cylin-
der and connected at all times with the said
exhaust-ports, valves mounted to turn on the
heads or faces of the said piston,toalternately
connect the interior of the piston with the
ends of the cylinder, and means, substantially
as described, for automatically turning the
said valves on the forward and backward mo-
tion of the said piston as set forth.

4. A steam-engine, comprising a cylinder

having inlet-ports at the ends of the cylinder

and exhaust-ports near the middle thereot, a
hollow piston reciprocating in the said cy lin-
der and connected at all times with the said
exhaust-ports, valves mounted to turn on the
heads or tfaces of the said piston,to alternately
connect the interior of the piston with the
ends of the cylinder, and valves arranged in
the said inlet-ports and adapted to alternately
open and close the same, substantially as

-shown and deseribed.

5. A steam-engine, comprising acylinder, a
piston reciprocating in the said cylinder and
having two connected piston-heads having
ports, valves mounted to turn over the said
piston-head ports, bars connecting the valves
with each other and provided with inclines,
and friction-rollers held in the said cylinder
and adapted to engage the inclines of the
said bars to turn the said valves, substantially
as shown and described.

WILLIAM F. CLEVELAND.
EUGENE W. CLEVELAND.

Witnesses:
LEVI STOCKTON,
WILLIAM COWAN.
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