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- Unrrep States PATENT OFFICE.

WILLIAM FITCH CLEVELAND AND EUGENE WYMAN CLEVELAND, OF
ROUNTHWAITE, CANADA. .

STEAM=-ENGINE.

SPECIFICATION forming part of Letter's Patent No. 602,392, dated April 12, 1898,

Application filed July 22,-1897. Seﬁal No. 645,668, (No model.)

To all whom it may corcern: -

e 1t known that we, WILLIAM FircH
CLEVELAND and EUGENE WyYMAN CLEVE-
LAND, subjects of the Queen of Great Britain,
residing at Rounthwaite, in the Province of
Manitoba, Dominion of Canada, have invent-
ed new and useful Improvements in Steam-
KEngines, of which the following is a full, elear,
and exact desceription. | o

The invention relates to steam -engines,
such as shown and described in Letters Pat-
ent of the United States No. 551,263, granted
to us on December 10, 1895, | _

The object of the present invention is to
provide certain new and useful improvements
in steam-engines, more particularly a loco-
motive or tandem engine, -and whereby a
greater or a lesser vacaum is produced in the
exhaust ends of the ¢ylinder byan induection
or suction action of the main or piston ex-

haust of one engine upon the valve or aux-

1liary exhaust of the other engine.

The invention consists principally of two
cylinders provided with main or piston ex-
hausts and auxiliary or valve exhausts ar-
ranged in such a manner that the main ex-
haust of one engine-cylinder produces a suec-
tion on the auxiliary exhaust of the other
cylinder. " |

Theinvention also consists of certain parts
and details and combinations of the same, as
will be fully described hereinafter and the
pointed out in the claims. |

Reference is to behad to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

IFigure 1 is a cross-section of the improve-

ment on the line 11 of Fig. 2. TFig. 2isa

plan view of the same with parts in section
on the line 2 2 in Kig. 1. FKig. 8is a sectional
side elevation of one of the cylinders on the
line 3 3 of Fig. 1. Fig. 41s a like view of the
same on the line 4 4 of Kig. 1. Fig. 5is a
cross-section of one of the cylinders on the
line 5 5 of Fig. 2. Fig. 6is a like view of the
same on theline 6 6 of Fig. 2. Fig. 7is a sec-
tlonal side elevation of the blast-pipe on the
line 7 7 of Fig. 8, and Fig. 8 is a sectional plan
view of the same on the line 8 8 of Fig. 7.

1

The locomotive-engines are provided with
the cylinders A and A’, each having the cyl-
inder-ports a b and o’ b’, respectively, for the
admission of the live steam and the discharge
of part of the exhaust-steam, the said ports

' leading to the steam-chests B and B’, formed

or attached to the cylinders A and A/, re-
spectively. |
Into the ends of the steam-chests B and B’

open the live-steam portsc d and ¢’ d', re-

spectively, of which the ports ¢ d are con-
nected with the steam-supply pipe C and the
other ports ¢’ d’ are connected with a steam-
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supply pipe C', the said pipes being arranged

on opposite sides of the blast-pipe D, lo-
cated i;il the smoke-box E of the boiler. (See
Fig. 1. -

_ f‘rom the middle of the steam-chests B and

B’ lead the piston or exhaust ports e and €',

respectively, leading to nozzles G and &, re-
spectively, formed within the blast-pipe D.
At or near the middle of thecylinders A and

A’ are arranged the annular main or piston

exhaust ports £ f
which the ports /' /' of the cylinder A open
into an annular chamber g and the ports 72 f3
of the other cylinder A’ open into an annular
chamber ¢', arranged on the said eylinder A’.
The chambers g ¢’ connect with channels /2 A/,
respectively,opening into the nozzles F E', re-

spectively, formed in the blast-pipe D, but

arranged in such a manner relative to the
nozzles G G’ that the nozzle F' is surrounded
by the nozzle G and the nozzle Fissurrounded
by the nozzle G, a partition II extending be-
tween the two sefs of nozzles F G’ and I G,
S0 as tg completely separate the same. (See
Fig. 7. |

- Now it will be seen that the main or piston

exhaust from the cylinder A in passing

through the nozzle I creates a suction in the
nozzle @', through which passes the auxiliary
or valve exhaust from the valve-exhaust chest
B’ of the cylinder A’, and the main or piston
exhaust from the cylinder A’ passes through
the nozzle B’ to create a suction in the nozzle
G, through which passes the auxiliary or
valve exhaust from the exhaust-chest B of
the cylinder A, it being understood that the

"and f? f3 respectively, of
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| piston-exhaust of one cylinder takes place roc
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simultaneously with the valve-exhaust of the

other cylinder.

By reference to Figs. 1 and 71t will be seen
that the main-exhaust nozzles F F' have their
upper ends somewhat below the upper ends
of the surrounding auxiliary-exhaust nozzles
&' G, so that the main-exhaust steam from
the eylinders creates considerable suction in
the valve-exhaust chests B’ B to relieve the
engine of all back pressure.

The annular ports f f', as distinguished
from the cylinder-ports a b, have a greater
area opening into the exhaust in the same
piston travel, so as to provide for a more in-
stantaneous and complete release of the

‘steam, and therefore the interval of time be-

tween the opening of the main exhaust and
the opening of the valve-exhaust may be re-
daced, and a consequent reduction of the
compression follows. Thisarrangement also
results that by the more instantaneous ex-
haust the steam is converted into dry steam
as distinguished from saturated steam, and
thus the cooling effect of the water on the
cylinder-walls, as well ‘as all other forms of
condensation, are avoided. The larger ex-

" haust area, with prompter action and without
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dividing the steam, increases the velocity of
the latter, or it is less retarded and heavier
draft is produced.

The cylinders A A’ are provided with two
pistons, and a double valve is arranged In
each of the steam-chests B and B’, and the
said pistons and valves operate in substan-
tially the same manner as described in detail
in the patent above referred to, so that fur-
ther description of this part of the engine is
not deemed necessary. -

Having thus fully deseribed our invention,

we claim as new and desire to secure by Let-

ters Patent—

1. Anenginehavingtwocylinders provided
with main or piston exhausts, and auxiliary
or valve exhausts, arranged in such a manner
that the main exhaust of one c¢ylinder pro-
duces a suction on the auxiliary exhaust of

| the other e¢ylinder, substantially as shownand

desecribed.

2. A steam-engine, comprising two cylin-
ders provided with main or piston exhausts,
a valve-chest for the said cylinders and hav-
ing auxiliary or valve exhausts arranged rela-
tive to the said main or piston exhausts, 80
that the main exhaust of one cylinder pro-
duces a suction on the auxiliary exhaust of
the exhaust-chest of the other cylinder, sub-
stantially as shown and described. |

3. A steam-engine provided with two cylin-
ders having main or piston exhausts, steam-
chests for the said cylinders, and provided
with auxiliary or valve exhausts, and a blast-
pipe having a set of nozzles for the said main
or piston exhausts, and a set of nozzles for the
said auxiliary or valve exhausts, the nozzles
being arranged in such a manner that the
nozzle for the main exhaust of one cylinder
is within the nozzle for the auxiliary exhaunst
of the other cylinder, substantially as shown
and described. |

4. A steam-engine provided with two cylin-
ders having main or piston exhausts, steam-
chests for the said eylinders, and provided
with auxiliary or valve exhausts, a blast-pipe
having a set of nozzles for the said main or
piston exhausts, and a set of nozzles for the
said auxiliary or valve exhausts, the nozzles
being arranged in such a manner that the
nozzle for the main exhaust of one cylinder
is within the nozzle for the auxiliary exhaust
of the other cylinder, and a partition for di-
viding the nozzle for the main exhaust of one
eylinder and the nozzle for the auxiliary ex-
haust of the other cylinder from the corre-
sponding set of nozzles on the opposite side
of the partition, substantially as shown and

deseribed._

WILLIAM FITCI CLEVELAND.
EUGENE WYMAN CLEVELAND.

Witnesses:
E. ALBERT REILLY,
Mrs. FRANK SUTTON.
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