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UNITED STATES

PaTeENnT OFFICE,

EMIL SCH\VOERER, OF COLMAR, GERMANY.

COMPOUND ENGINE.

SPECIFICATION forming part of Letters Patent No. 515,975, dated March 6, 1894.
Appication filed October 12,1891, Serial No. 408,480, (Nomodel)

To all whom it may coOneeri:

Be it known that I, EMIL SCHWOERER, a
subject of the Emperor of Germany, residing
at Colmar, Alsace, German Empire, have in-
vented new and useful Improvements in the
Distribution of Steam in Double or More
Cylinder Engines, of which the following is a
specification.

In the Woolf system of compound engines
as heretofore designed, the exhaust steam
from the high pressure cylinder is conducted

‘to the low pressure cylinder through large

steam pipes or tubes and the exhaust valves
of the high pressure cylinder are located at
the said high pressure eylinder, consequently
congiderable expansion and condensation
take place within the said pipes ortubes, with
a corresponding loss of power.

My invention has for its object to prevent
this expansion and condensation, and to so
construet and arrange the parts as to cause
the steam to enter the low pressure cylinder
at the final pressure in the high pressure eyl-
inder,—and to this end it consists essentially
in a compound engine having its admission
valves arranged to admit live steam alter-
nately into the respective gonnections be-
tween the high and low pressure cylinders
combined with valves located at the low press-
ure cylinder for preventing the live steam
when admitted to the said connections from
entering into the low pressure eylinder and
for controlling the admission of the exhaust
steam thereto, all of which is more fuily
pointed out in the following specification and
claims and illustrated in the accompanying
drawings, in which—

Figure 1 represents a sectional side eleva-
tion of an engine constructed according to my
invention. Fig. 2 is a sectional plan of the
same, TFig. 8 is a vertical section taken
through the two cylinders. Fig. 4 is a verti-
cnl section taken through the low pressure
cylinder., Fig. 51is a vertical section taken
through the high pressure cylinder.

Similarlettersindicate corresponding parts.

Tn the drawings theletter A designates the
low pressure ¢ylinder and B the high pressure
cylinder,—cq and b being the respective pis-
tons and o and b’ the piston rods. Steam is

conducted to the opposite ends of the cylin-
der B by the branched steam pipe E, its en-

trance being controlled by admission valves
K and K.

C and D are the connecting pipes or tubes,
the one C leading from the upper end of the
cylinder B to the lower end of cylinder A,
while the other D is led from the lower end
of eylinder B to the upper end of eylinder A.
To prevent expansion of the exhaust in these
pipes C and D, they are caused to open into
the steam ports of theeylinder B between the
eylinder and the steam pipe E Fig. 5, sothat
live steam can enter the same alternately
when the valves K K’ are shifted. The low
pressure eylinder A (Fig. 4) is provided with
similar vaives G G’ which control the inlet of
the exhaust steam to the low pressure cylin-
der through the connecting pipes Cand D,
said valves being so arranged and operated
that when live steam is admitted to either of
the connecting pipes, the entrance of said
live steam into the low pressure eylinder is
prevented by the corresponding valve con-
trolling the inlet to the low pressure cylinder
at the discharge end of the pipe. When the
high pressure piston has completed its stroke,
the valve opens and admits the exhaust steam
to the low pressure eylinder.

The live steam which enters the low press-
ure cylinder and the respective connecting
pipe expands as a whole when the high press-
ave valve cuts off, the whole volume being at
the same pressure at the end of the stroke,
which pressure will of course vary with the
point of cut off. The exhaust steam from the
high pressure cylinder enters the low press-
ure eylinder at the said terminal pressure in
the high pressure eylinder, for the reason
that when the exhaust takes place the re-
spective connecting pipe is filled with steam
ab the same pressure as that in the cylinder
and no expansion takes place in the same.
OF course if steam is nob cut off at the high
pressure cylinder the {erminal pressure in
the said eylinder will be substantially that of
the live steam.

The exhaust from the low pressure eylinder
through pipe I is controlled by valves H H’.
The several valves may be actuated in any
usual manner, such for instance as here illus-
trated, from a shaft M (Fig. 1) by the respect-
ive eccentrics K* G2 and H? said shaft being
rotated by a connection with the governor L.
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The cylinders A and B are preferably pro-
vided with steam jackets N and Q respect-
ively, while the connecting..pipes or tubes
should likewise be provided with a suitable
jacket, or if desired suitable means may be
provided for causing the steam to be heated
or superheated in the said connecting pipes
or tubes.

It is evident that the invention can equally
well be applied to types of compound engines
other than the one here shown and also that
various modifications in the manner of ad-
mitting steam to the connecting pipes or tubes
may be devised without departing from the
spirit of my invention:

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a compound engine, admission valves
for the high pressure cylinder arranged to ad-
mit live steam into the connections between
said cylinder and the low pressure cylinder,
simultaneously with the admission of live
steam to the high pressure cylinder, valves for
the low pressure cylinder for preventing the
entrance of the live steam admitted to said
connections into the said eylinder and for
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controlling the high pressure exhaust through
said connections, and exhaust valves for the
low pressure eylinder substantially as de-
seribed.

2. In a compound engine, admission valves
for the high pressure cylinder arranged to ad-
mit live steam alternately into the connec-
tions between said cylinder and the low press-
ure cylinder simultaneously with the admis-
sion of live steam to the high pressure cylin-
der, valves for the low pressure cylinder lo-
cated at the low pressure end of said connec-
tions for preventing the entrance of the live
steam admitted to the connections into the
low pressure cylinder and for controlling the
high pressure exhaust through said conneec-
tions, and exhaust valves for the low pressure
cylinder substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

EMIL SCHWOERER.

Witnesses:
LUuDwIG GLASER,
G, HULSMANN.
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