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To all thom it may C09}?C6}}''' j : 

Be it known that I, JOEL A. HI. ELLIIs, of Spring 
field, in the county of Windsor and State of Wer 
mont, have invented a new and improved Combined 
Steann and Gas - Engine; and I. do hereby declare 
tl?at the following is a full, clear, and exact descrip 
tion thereof, whicli will enable others skilled in the 
art to nake and use the samc, reference being luad 
to tlc accompanying drawing forming part of this 
specification, in whicla the drawing represents a per 
spective view of my improved compound engine. 
My it) ventio relates to stean alud vapor-engines, 

auid my object is to introduce certain improvements 
iyon tlhe means heretofore employed to economize 
ile let. 
I will first describe my improvements in connec 

tion witlu all that is necessary to a full understand 
ing thereof, and then clearly point them out in my 
claim. N 

A in the drawilig represents a steau-eligite, of 
suitable construction, connected by tlhe steam-pipe 
a, witlu a boiler, B, of suitable kind. V 
The exbaust-pipe b of tl:e engine is carried into 

tlhe upper part of a tank, C, containing volatile liquid, 
suiclu as gasoline, or other hydrocarbon, and is carriel 
in spiral windings to tle lower part of said tank, and 
finally opened to the atmosphere or suitable recep 
tacle. 
The heat of the exhaust stean passing througl? 

tle tank will converti tle Jiquid contained in the 
sanne into vapor. 

"lliis vapor is, tillrough a pipe, c, carried to an en 
gie, D, of suitable construction, operating the same 
by its expansive force. Tle engine D exhausts 
through a pipe, d, ito a condemser, E. 
This condenser is filled with water above its fulse 

bottom e, and reccives the coiled pipe d, as shown. 
The vapor's in tle pipe d will give off tilheir leat 

to the water and become condensed, - the condensed 

liquid passing into tlue lower compartment Jf of the 
condcnser, whence it is returned to the tak C. 
The water in the condenser may be used for tlue 

feed-water of the boiler, and is, tilherefore, 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-pump F, which 
forces tilbe water into tlue boiler, through a pipe, l. 
The same, or anotlier pump, is, by a pipe, i, Coll 

nected with the lower compartment f of the con 
denser, and by a pipe, j, with tle tank C, for forcing. 
tlhe condensed liquid from the condenser into the 
îak. 
The smoke-stack G of the boiler B, may also be 

couverted into a tank for vaporizing the volatile liquid. 
For tluis purpose the smoke-fues k k pass through a 
vessel, l, which is, by pipes n m, connected with the 
tank C, so that the heat of tlue products of combus 
tion, passing through the flues li, may be utilized for 
vaporizing the liquid in tlhe vessel l and tank. 
The connection or combination of the tank and 

smoke-stack is not necessary but desirable. Either 
may be used independent of or without the other. 

Having thus described my invention, 
I claim as - new and desire to secure by Letters 

Patelut 
| 1. A coudenser, E, for steanu aud vapor-eigines, 
divided by at false bottom, e, into a water-claraber 
above, and a hydrocarbou-chamber below, combined 
with vapor-pipe coils d, as and for the purpose de 
scribed. 

2. The boiler B, having a smoke-stack, G, pro 
vided witlu hydrocarbon-chamber l and flues k., as and 
for the purpose described. V 

JOEL A. H. ELLIS. 
Witnesses : . 

A. V. BRIESEN, 
| T. B. MOSEHER. 

  


