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To all whom it may concern:

Be it known that I, JAMES M. WHITING, of
Providence, in the State of Rhode Isla,ud
have invented a new and Improved (Jombmed
Air and Steam Engine; and 1 do hereby de-
clare that the following specification, taken in
connection with the drawings making a part
of the same, 1s a full, cleer, and exact deeerlp
tion thereof.

Figure 1 1s a view of my invention.

1s a section of same,

- My mnvention relates to improvements in
engines deriving their propelling power from

Ifig. 2

a combination or mixture of steam and heated

air, and to the means and manner of combin-
ing and mixing the same, and has for 1ts ob-
ject economy 1n fuel.

A, Figs. 1 and 2, is a tubular steem-bmler
of erdiuary constmction having underneath
a fire-pot, B, and ebove a cylinder, C, sur-

rounded by e jacket, D. The eyhnder C is-

connected with the boiler A by the pipes G
and G/, and with the air-pump I by the pipe
H, and with the cylinder I by the pipe I.

The cylinder, as described, 1s constructed,
located, and connected with the boiler in such
a manner, and so incased in the jacket D, as
that the escaping heat may be utilized in keep-
ing the cylinder C hot. The steam and air
arenot superheated afterbeing mixed; but the
air 1s heated, expanded, and mixed with the
steam at one and the same time within the
heated cylinder C, and acts directly upon the
piston of the engine. By heating and ex-
panding the air and mixing it with the steam
all at the same time within the heated cylin-
der, I am not only enabled to use a large
amount of air without condensing the steam,
but also to get the benefit upon the piston of
the engine of the entire power resulting from |
the sudden expaunsion of the air, and at the
same time save the fuel required to superheat
in case the mixture and expansion should oc-
cur elsewhere.

The boiler A 1s supplied with water forced
through the pipe J by the pump K in the usual
way.

The engine proper is the same in its con-
struction and operation as the steam-engines
now in use, and it is therefore unnecessary to
specify ifs parts or describe its operation.
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Hevmg designated the sevelal parts of my
invention, I will proceed to describe its opera-
tion. A fire having been kindled under the
boiler A, steam is generated therein, and the
heat pmsem g throu gh the tubesisecarried around
the cylinder O, and finally escapes into the
smoke-pipe L. The ceylinder C may also be
provided with one or more tubes, M, if de-
sired, for the Ppassage of the heat in 113e way 1o
the smoke pipe. As soon as sufficient steam
1s generated the engine is started for the pur-
pose of operating the air-pump E and foreing
alr into the cylinder C.

In generating the steam for the purpose of
starting the engine and operating the air-
pump, as before mentioned, the steam is al-
lowed to pass through the pipes G and I on

1ts way to the cylinder ¥'; but when it is de-

sired to introduce the air end drive the en-

gine by a mixtare of steam and air, the cock

g 1s closed. The cylinder C, upon starting
the air-pump, receives both steam and air, the
former passing through the pipe G/, w hlle the
alr is forced throufr-h the pipe H, both com-
bining within the cylinder C, and peeemﬂ out,
through the pipe I to the cylinder T? of the
engine,

The relative propomonx of steam 'Llld alr
may be accurately regulated by means of suita-
ble cocks upon the respective pipes.

1t will now bereadily seen that an amount of
fuel 1s thus saved equal to the difference be-
tween the amount of heat required to expand
six parts of air or generate six parts of steam.

What I claim as my invention, and desire
to secure by Letters Petent 18—

The cylinder C, directly eonneeted with the
steam-boiler A by means of the steam-pipe
G/, entering the cylinder at the top, with the
air-pump E by the air-pipe H, entering below
the middle of the cylinder, and with the cyl-
inder I by the pipe I, in combination with
the boiler A, air-pump LK, and cylinder ¥, the
parts all arranged as shown, and for the pur-
pose set forth.

JAMES M. WHITING.

Witnesses:
- WALTER B. VINCENT,
G. M. CARPENTER, JT.
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