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To all whom it may concern :
Be it known that I, Jort . H. Erwis, of Sprivg-

field, in the county of Windsor and State of Ver- '
mont, hiave invented a.new and improved Combined ;

Steam and Gas-Engine; and I do hereby declare
that the following is a full, clear, and exact deserip-
tion thereof, which will enable others skilled in the
art to make and use the same, reference being had
to ihe accompanying drawing forming part of this
specification, in which the drawing represcnts a per-
speetive view of my improved compound engine.

My invention relates to steam and vapor-engines,

and my object is to introduce certain improvements
upon the means heretofore employed to economize
the heat. )
_ Iwill first deseribe my improvemenits in connee-
tion with all that is necessary to a full understand-
ing thereof, and then clearly point them out in my
claim, . _

A in the drawing represents a steam-ciigine, of
suitable construction, connected by the steam-pipe
a, with a boiler, B, of suitable kind. :

The exbaust-pipe b of the engiue is earvied- into
the upper part of a tank, ¢ containing volatile liquid,
such as gasoline, or other hydroearbon, and is carried
in spiral windings to the lower part of said tank, and
finally opened to the atmosphere or suitable recep-
tacle. :

The Teat of the exhaust steam passing through
the tank will convert the liquid contained in the
same into vapor.

This vapor is, through a pipe, ¢, curied to an en-

gine, D, of suitable construction, operating the same

through g pipe, d, into o condenser, 13,
This condenser Is filled with water above its fulse
bottom ¢, and reccives the coiled pipe d, as shown.
The vapors in ihe pipe d will give off their heat
to the water and hecome condensed,-the condensed

by its expawsive force. The engine D exhausts

* liquid passing into the lower compartment f of the
i condenser, whence it is returned to the tank C.

The water in the condenser may be used for the
feed-water of the boiler, and is, therefore, advantage-
ously heated by the exhaust vapors from the en-
gine D. :

The water-chamber of the condenser is, therefore,
by a pipe, g, connected with the feed-pnmp F, whicl:
forces the water into the hoiler, through a pipe, k.

The same, or anotlier pump, is, by a pipe, 4, con-
nected with the lower compartment f of the con-
denser, and by a pipe, j, with the taunk C, for forcing.
the condensed liquid from the condenser into the
Tank.

The smoke-stack G of the boiler B, may also be
couverted info & tank for vaporizing the volatile liquid.
For this purpose the smoke-flues & & pass through a
vessely 4, whicl is, by pipes m m, connected with the
tank G, so that the heat of the produects of combus- -
tion, passing through the flues &, may be utilized for
vaporizing the liguid in the vessel 7 and tank,

The counection or combination of the tank and
smoke-stack is not necessary but desirable. Rither
may be used independent of or without the other.

Having thus deseribed my inventiot,

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

1. A coudenser, B, for steam aud vapor-sngines,
divided by o false-bottom, ¢, into a water-ehamber
above, and a hydrocarbon-chamber below, combined
with vapor-pipe coils &, as and for the purpose de-
seribed. : :

2. The. boiler B, Laving a swmoke-stack, &, pro-.
vided with hydrocarbon-chamber I and flues k,as and
for the purpose deseribed. :

"JOEL A. H. ELLIS.
. Witnesses : .
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