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To all whom it may concern:

Be it known that I, HEzexiAg E. DEprp, a
citizen of the United States, residing at Se-
dalia, in the county of Pettis and State of
Missouri, have invented a new and useful Im-
provementin Combined Steamand Compressed-
Air Engines, of which the following is a speci-
fication.

My invention relates to improvements 1n
steam-engines driven by means of steam and
compressed air combined; and to devices for
compressing air and conducting 1t to a steam-
boiler; and to devices for utilizing the exhaus
steam of the air-compressor engine; and also
to devices for regulating theflow ofcompressed
air to thesteam-boilerand to the steam-engine ;
and also to devices for regulating the flow of
compressed air and steam combined toa reser-
voir interposed between the boiier and steam-
engine.

The object of my invention is to economize
fuel and steam and fo secure an 1ncrease of
I attain these objects by the devices
illustrated in the accompanying drawings, in
which— ~

Figure 1 is a view, partly in elevation and
partly in section, of my apparatus for carrying
out my invention, the cylinders of the steam-
engine and air-compressor being in section
and the other parts being in elevation. Ifig.
2 is an end view of the boiler and compressed-
alr feed-pipe.

Similar letters refer to similar parts in the
figures.

A represents a steam-boiler suitably walled
up ; B, an air-compressor; C, a reservoir, and
D a steam-engine. |

A steam-pipe, a, conducts the steam from
the boiler A to the steam-cylinder & of the air-
compressor B, which operates the air com-
pressing-cylinder 5/, from which the compressed
air is conducted to the boiler A above the
water-line x# # by means of a pipe, 6. This
pipe §* may either extend from the point
marked with a star or be provided with an ex-

tension-pipe, 0% (see Ifig. 2,) for conducting

the compressed air to the boiler on the oppo-
site side; and both the pipe 4? and extension-
pipe ® may be provided with a cock or valve,
b, in order to regulate the flow of air. By in-

| opposite sides a

a very perfect admmtule or
union of steam and compressed air may be ef-
fected and the effective action of the steam-
engine enhanced.

A cut-off valve, @/, is provided on the pipe
a near the cylinder b, for the purpose of start-

1mg, stopping, or regulating the flow of steam

from the boiler for working the compressed.-air
eylinder O/, and by this means a greafer or less
quauntity of compressed air may be introduced
into the boiler A, as may be desired. The ex-

“haust-steam of the cylinder b is conducted by
‘a pipe, 0° to a reservoir, C, of suitable shape

and construction, and into this reservoir live
steam from the boiler A is also conducted by
means of a pipe, ¢, provided with a regulating
cock or valve, ¢/. The mixed steam and com-
pressed air from the boiler are conduected by
means of a pipe, ¢ provided with regulating
cock or valve, ¢?, tothecylinder d of the steam-

engine D, the exhaust of which is, as usual,

conducted away by a pipe, d’.
A pipe, ¢, may conduct compressed air to the

‘main sapply-pipe ¢ of the main steam-engine

D, which supply of eompressed air will beregu-
lated or cut off by means of a cock or valve,
¢/, provided on said pipe ¢ between the coms-
p1essor and the main cock or valve ¢ of the
engine D.

Operatlon When steam is raised to aproper

pressure in the steam-boiler A (all the cocks

being closed at this time) the air-compressor
B is started by opening the valve «/, and there-
by admitfing live steam from the boiler, and

‘shortly after this the steam-engine D is set to

work by opening the exbaust-cock ¢®of cylinder
0. I1fthemotive power(whichnow mainly con-
sists of the exhaust of eylinder 4)for the steam-
engine D is not quite sufficient, the cock ¢’ 1s
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opened and a supply of live steam from the

boiler A is admitted through the reservoir G
and pipe ¢® into the steam-engine D. In prac-
tice the cock ¢’ will be connected with and op-
erated by the governor of the steam-engine D).

If it should be found that too much steam

leaves the exhaust-pipe d’ of engine D, an extra
supply of compressed air will be furnished to
the pipe ¢* by opening thecock ¢/, and thereby

| checking or diminishing the flow of exhaust-

steam from cylinder & to cylinder d. DBy this

troducing the compressed air into the boiler at | construction, as described, 1 may have abouta
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steam-pressure of one hundred pounds to the |

square inch inthe boiler A, which would be re-
duced by the consumptwn 1n operating the
air-compressor to seventy pounds; but at the

same time this consumption would be compen-
sated for in volume by means of the comi-

pressed air introduced intothe boiler—that is,
an amount equal to about sixty-six per cent. in

volume would be added; anditis evident that

this percenfage can be vastly increased by

careful arrangement and construction of the
various parts of the apparatus in accordance
with the special service required of the same.

Thus it will beseen thatIeconomize fuel and
steam whilereducing a higher power to a lower
power by use and consumption in the manner
herein set forth.

Having thus described my invention, what I

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

1. In combination with a steam-boiler, A,

and steam-engine D, an air-compressor, B, and
reservolir C, said palts being provided Wltll
pipes a 0° ¢ 02 and sald pipes having suitable
1“egu1&ting-cock, substantially as and for the
purpose described.

2. In combination with a steam-boiler, A,

and steam-engine D, an air-compressor, B,

reservoir C, pipes «, b2 b, b°, e, ¢% and e, and
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with cocks or valves a’ b* c’ 03 e, substantml]y 30

as and for the purpose descr 1bed

HEZEKIAH L. DEPP.

Wltnesses
JAMES L. MORTON,
-DANIEL D. ARMES.
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