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UNITED STATES

PATENT OFFICE.
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To all whom it may concern :

Be it known that- we, HARVEY T. LiTcH-
FIELD, of Hull, in the county of Plymouth, and
DaAviD RENSHAW, of Cohasset, in the county

¢ of Norfolk, and State of Massachusetts, have
invented a new and useful Improvement.in the
Process ot Utilizing Waste Steam, &e., of which
- the following is a specification. ,
Our invention has for its object the utiliza-
10 tion of the. exhaust-steam of steam-engines,
whereby the economy of water and fuel is pro-
duced. :

The invention consists in the combination,

with a steam-generator, superheater, and a

15 reservoir, of certain other devices interme-
diate befween the said vessels and the work-
ing engine, in such manner as to give a greater
area to the exhaust as it leaves the end of the
cylinder, by which the whole of the exhaust-

20 blast is taken off from and relieves the ¢ylin-
der at once of any back-pressure. To do this
we locate on the exhaust-pipe a chamber of
sufficient capacity and area to relieve the ex-
haust-blast of the eylinder, from which it is

25 constantly carried off before the succeeding
blast enters. . '

It further consists in the combination and
arrangement of the boiler, superheater, and
reservoir of the chamber T, horizontal pipe E,

30 provided with air-valve ¢, the air and mixed-
steam pipe I, and the jet-pipe €/, having jet
D, with the eylinder of the engine, whereby
the livesteam, exhanst-steam, and air form one
mixture, and are conveyed to the engine in

35 an aeriform state to be worked continnously,
as will hereinafter more fully appear.

‘We are aware that attempts have made in
the direction of our invention—that is, before
the exhaust-steam is forced into the revivify-

40 ing chamber or reservoir, it has been partially
condensed. Our method is diametrically in
opposition to this practice, because we propose
not only to save all the heat that is in the ex-
haunst-steam, bub add to it before it enters the

43 mixing-chamber.

In the accompanying drawing, A denotfes
the boiler; B, the furnace; C, the steam-convey-
ing pipe to the superheater; D, the superheat-
ed-steam-jet nozzle; (¥, the superheated-steam

5o pipe, provided with valve N; E, the exhaust-

steam and air pipe, and F the exhaust-cham-
ber on the branch exhaust-steam pipe E E’.
G is the reservoir in which the mixture is
formed. Suarrounding this reservoir G is a flue _
leading from the furnace. Projectingfrom the 5s
sides of the flue are learers abutting against
the outer shell of the reservoir. The heat that
would be otherwise wasted is utilized in keep-
ing up and retaining the heat in the reservoir,
and in this way radiation is wholly prevented. 6o
H is the cylinder of the engine, and I the
steam-supply pipe. Should a portion of the
exhaust-steam be required for heating build-

-ings or for other purposes, it may be conveyed

through pipe K. M isthe throttle-valve to the 65
engine; e, the air-inlet valvelocated on the ex-
haust-pipe E, behind the superheated-steam
nozzle D; and @ @ a a, the superheater.
Operation: Steam is generated in the boiler
A, then conveyed to the superheater a a, and 7o
thence to the pipe E through the pipe C/. The
air-valve ¢, which is located behind the june-
tion of pipe E and D, is then opened, and also
steam-valve N, The steam from nozzle D
draws air from the air-valve ¢, and the mixture 735

'of steam and air is then forced into the reser-

voir G- until the working-pressure is reached.
The air-valve is then closed, and the throttle-
valve M opened, and the engine started. At
the end of the first stroke the mixture of air 8o
and steam is exhausted into chamber F and
instantly forced to the reservoir, the mixture
now being combined air, exhaust and saper-
heated steam, the temperature and pressure
of the mixture being maintained Ly the sn- 85
perheated-steam jet and the waste prodnets
of combustion from the boiler-farnace under
the reservoir. This operation is constintly
going on while the engine is in motion. It
must not be understood that to produce this go
result we must have a large steam-generator .
or furnace. On the contrary, utilizing the
same steam and heat repeatedly, little addi-
tional heat is required other than to provide
for the radiation and to revivify the mixture. g5 .

Itisevident that many devices may be made
for earrying this invention into effect. Wedo
not therefore desire to be confined to the ex-
act arrangement shown. -

Having described our invention and the roo
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method of carrying the:same into effect, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. The process herein described of utilizing
exhaust-steam by means of a boiler, super-
heater, and a receiver or reservoir and suita-
ble eonnections, which consists in first gener-
ating steam, then superheating it and using
it to draw in.air, then heating the mixtare to
working - pressure and utilizing it as motive
power, then forcing the exhaust of said mix-
ture into the receiver andrevivifying it, where-
by it.can bLe repeatedly used, in .the manner
set forth. -

2. The combination,in an apparatus for util-
izing the exhaunst of an engine, of the genera-
tor, superheater, and reservoir, the exhaust-
chamber I’ and its branch pipes, air-valve e,
and the superheated-steam nozzle: D, all ar-
ranged to.operate together, for the purpose de-
scribed. ’

3. The combination, in an apparatus for gen-

erating motive power and the utilization of
the same,:of the generator, superheater, and
reservoir, pipe I, exhaust-chamber F and its
branches B, air-valvee,and superheated-steam
pipe €’ D, constructed and arranged in the
manner shown and described.

4. In: an apparatus for generating motive
power, the boiler A, superheater @ a, and the
reservoir G, arranged concentrically within a
flue, by which the waste products of eombus.-
tion from.the furnace are utilized in maintain-
ing the temperature of its contents, and also
the means for connecting one with the other,
in the manner shown and described.

In testimony whereof we have signed our
names to this specification -in the presence of
two subscribing witnesses.

HARVEY T. LITCHFIELD.
DAVID RENSHAW.
Witnesses:
Jos. H. Apaws,
B. O’HARA.
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