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To all whom it may concern:

Be it known that we, WILLIAM IFITCH
CLEVELAND and EUGENE WYMAN CLEVE-
LAND, subjectsof the Queen of Great Britain,
residing at Rounthwaite, in the Province of
Aanitoba and Dominion of Canada, have 1n-
vented anew and Improved Steam-Engine, of
which the following is a full, clear, and exact
cdleseription. | -

The object of the invention is to provide &
new and improved steam-engine which 18 sim-
ple and durable in construection, very effect-
ive in operation, arranged to utilize the mo-
tive agent to the fullest advantage, and to
reduce back pressure in the cylinder to a
minimum.

The invention consists of certain parts and
details and combinations of the same, as wiil
be fully described hereinafter, and then
pointed out in the claims. - |

Reference is to be had to the accompanying

drawings, forming a part of this specification,

in which similar characters of reference In-

dicate corresponding parts in both the fig-

ures. |
Figure 1 is a sectional side elevation of the
improvement, and Kig. 2 1s a transverse sec-
tion of the same on the line 2 2 of Fig. 1.
The improved steam -engine i8 provided
with a eylinder A, having at its ends the in-
let-ports ¢ and b opening into a steam-chest
B, preferably made eylindrical, and provided
at or near its middle with a steam -supply
pipe C, connected with a boiler or other source
of steam-supply. At or near the middle of
the cylinder A arearranged the main exhaust-

ports ¢, opening into an annular chamber A,

formed in the cylinder A, the said chamber
being connected with an exhaust-pipe D.

In the eylinder A are arranged to slide the
two pistons E and E', placed a suitable dis-
tance apart, and secured on a piston-rod K,
connected in the nusual manner with the main
driving-shaft of the engine. In the steam-
chest B is arranged a piston-valve, formed
with two pistons G and G', placed a suitable

 distance apart, and secured on a valve-stem
G2, connected at its outer end by a suitable
mechanism with the main driving-shatt of
the engine, so as to impart an intermittent
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reciprocating motion to the said piston-valve,

to cause the pistons G and G’ to properly open

and close the ports a and b.

In the ends of the steam-chest B are ar-
ranged auxiliary ports d d', adapied to ex-
haust part of the steam from the ends of the
cylinder A, as hereinafter more fully de-
seribed.

When the several parts are in the position
shown in Fig. 1, the motive agent passes
through the supply-pipe C into the steam-
chest B, between the pistons G and G’ of the

piston-valve, and passes through the open

port @ into the left-hand end of the cylinder
A to exert its pressure against the outer face
of the piston E to force the latter to the right
in the direction of the arrowa’. .Asboth pis-
tons B and E are on the same piston-rod F,
they move simultaneously.

When the piston E leaves the left-hand
end of the cvlinder A, then the piston-valve
in the steam-chest B shifts to the left, so that
the piston G’ uncovers the port b and the ex-
haust-steam in the right-hand end of the cyi-
inder A can pass through the port b into the
right-hand end of the steam-chest I3 and out
through the port d' into the exhaust-pipe H,
also connected with the other exhaust-port
d. When the piston E moves upon the ex-
haust-ports ¢ at the time the other piston K
is near the end of its stroke, then the piston-
valve in the steain-chest B shifts to the right,
50 that the piston G’ uncovers the port b and

‘the other piston G closes or moves over the

port @. By a further movement to the right
the piston E will pass onto the ports ¢—that
is, into a position similar to the piston E' pre-
vious to the movement and as shown in Fig.
1, so that the steam in the left-hand end of
the eylinder A can pass through the ports
¢, the annular chamber A’ and exhaust-pipe
D to the outside. The exhaust-steam also
passes into the space between the two pistons
E and E’, so that the pressure on the oppo-
site faces of the said pistons is equal.

When the pistons ¥ and E’ are on the re-
turn stroke—that is, travel in the imverse di-
rection of the arrow ¢'—then the piston dur-
ing the first part of its movement passes
from the ports ¢ and at that time the piston-
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 valve in the steam-chest B again shifts to the
- right, so that the piston G opens the port a |
to connect the left-hand end of the cylinder:|
~Awith the left-hand end of the steam-chest
B and with the exhaust-port d.
-~ be seen that by the arrangement described a |
- main exhaust takes place through the ports
¢ and exhaust-pipe D, and an auulml yV eX-
~haust takes place through the pm‘ts ct, (l 111(1
.10 |

O and ', respectively.

The ethlstqjlpes D and I extend into the

~chimney or stack I of a locomotive, as indi-

oecated an IFig. 2, with the upper.end of the ex-.
- haust-pipe D a short distance above the up-
per end of the pipe I, so that the exhaust-
- steam passing first-through the pipe D into:

~the chimney or stack I causes a suetion over
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- the pipe H to remove atmospheric pressure

- therefrom and insurc a ready exhaust of the
20

steam through the pipe H and the respective

- end of the steam-chest I3, as previously ex-

. plained. -
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against the. piston K and I by the exhaust

-; in_ either end of the cylinder is greatly re--
~duced, and consequently very little, if any,
“back pressure exists in the engine. 1t willfur-
- ther be seen that by the main exhaust through
- the ports ¢ the pressure in the eylinder by the
‘exhaust is reduced to atmospheric pressure,
and consequently the exhaust-steam passing
“through the ports « d"into the pipe I can
._10{1(11137 pass immto a condenser and be con-

. densed therein without danger of back press-
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Jtarthermore, the arrangement permits

of utilizing the exhaust-steam through the
- ports ¢ for use in a- second ecylinder, to pro--
~duece a compound engine,

stood that this exhaust will not affect the
~workings of the pistons E E' by the expan- |
sion of steam in the second cylinder, as the
pressure on both adjacent faces of the pistons
E E' is equalized, as previously explained.

It will further be seen that the piston-valve
1 the steam-chest B3 is perfectly balanced as

Thus it will

provided atits ends yith inlet

By this arrangement the pressure

other,

it being: under-
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the live steam passes on the adjacent faeebé |

of the pistons & and G’ at all times.
- Having thus deseribed our invention, we

claun as new and deswe to sectre by Letters -

1 A Steam enmne compns'

ing supplementary exhaust ports, the s

1 g ga! "C}Th]ldel“ 1‘-
ports alsotorm- -
aid -
cylinder being provided at-ornearits middle

| with & series of circumferentially -arranged -
Jlongitudinal slots or openings consmtutmﬂ 3
'the main exhaust, a double piston fitted tO' 8
‘move in the said cylinder,
when moving into an innermost position pass-
1ng partly over the said main exhaust estab-
lishing communication between the end of
the cylinder and the middle of  the cylinder
i between the pistons, a steam chest into which -
open the said inlet ports, and provided atits.
ends with supplementary exhaust ports, and
a. piston valve fitted to slide in the steam
chest and adapted to eonnect the said inlet
" ports ‘of the ‘eylinder alternately with the -

each of the pistons
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steam inlet and with the said supplementary

‘exhaust ports in the ends of the steam chest
substantially as shown and described. =

2. A steam engine provided with a main. .

plemental - exhaust pipe,
%hown and described. =

WILLIAM FITCH CLEVELAND.
EUGENE WYMAN CLEVELAND,.

Witnesses:
THRO. (. IIOSTER
C. SEDGWICK.
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g-arran ged alongside each

‘exhaust pipe and a supplementary exhaust
| pipe for successively carrying the exhaustof
| the cylinder of the emngine, the ends of the -
exhaust pipes bein
the upper end of the main exhaust
pipe extending above the upper end of the
|- supplementary exhaust pipe, whereby the ex-
“haust steam passing through the main ex-
+haust pipe will create a suction over the sup- 3
;'Sﬂbﬁtﬁllti'ﬁll}". as
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