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Application filed May 17, 1832.

To all whom it may concern :

Be it known that I, EDWARD J, MALLEIT,
Jr., of the city, connty, and State of New York,
have inventedcertain newand useful Improve-
ments in Apparatus for Condensing Exhaust-
Steam and Heating Water and Air, of which
the following is a specification.

These improvements, while adapted to be

-used with some other kinds of boiler-furnaces

and engines, have been designed by me with
particular reference to their use with locomo-
tives, and it is in this connection that I shall
deseribe them. They are the ontgrowth of the
systemof promoting combustion of fuel in boiler
and other furnaces for which Letters Patent
of the United States were issued to me on the
23d day of May, 1882. In an application for
Letters Patent of even date herewith, I have
shown and described a method of applying
this system to locomotives in such manner as
to enable me to dispense entirely with the use
of exhaust-steam for producing draft, thus per-
mitting the exhaust-steam to be utilized for
other purposes. )

In this specification I shall describe the way
in which I utilize the exhast-steam for heating
purposes, and at the same time recondense it,
8o that it may return to the boiler as feed-wa-
ter. I can best do this by reference to the ac-
companying drawings, in which I have repre-
sented my improvements as applied to a loco-
motive and its tender. .

Tigure 1 is a side elevation of the locomo-
tive, its tender, and pact of a railway-carriage
coupled together. T'ig. 2is a sectional plan of
the tender. Fig. 3 is asection online 3 3, Fig.
2. Tig. 4 is a section on line 4 4, Fig. 2. TFig.
S is a section on line 5 5, Fig. 2.

The locomotive represented in Fig. 1 issup-
posed to be one to which my system of promot-
ing the combustion of fuel is applied. . The
casing or bonnet A, at the front of the boiler,
contains the suction-fan for inducing draft in
the furnace. Xxhaust-steam from the engine-
cylinder passes through a pipe, @, to the feed-
water tank, which in this instance is in thelo-
comotive-tender. The pipe ¢ discharges into
a chamber, , in which are a number of tubes,
¢, extending from front to rear of the tender
and open at each end. The rear ends of the

tubes are covered by a hood, d, communicat-
ing with a suction-fan, H, on the rear of the

(No model.)

tender, driven by a small engine, I, or by any
other suitable means, and acting to draw air
through the tubes.
tha tubes ¢ to a temperature proportionate to
the steam-pressure, and therush of airthrough"
the tubes has the effeet of condensing in part
the steam. Theair of course becomes heated,

usually to a high degree, and may, it desired, 6o

be conducted to the several railway-carriages
composing the train through a pipe, ¢, leading
from the tan H along beneath the floors of the
carriages, the pipe-sections having flexible

couplings at the points where the carriages 65

joinone another, and said pipe ¢ discharges the
air into the carriages through registers in the
floorsor walls of the same. I hereremarkthat
this system of heating and ventilating is also

available in steam-ships, where the exhaust- 4o

steam of the engine is usually condensed by a
salt-water condenser. In such a case I wounld
substitute in part for the latter condenser a
pneumatic condenser similar in principle to
the one just described.

The condensing-chamber b is intermediate
between a water-compartment, f, above and a
water-compartment, g, below. Theupperone,
J5 contains cold water. Thelower one, g, con-

tains water which hasbeen heatedbyexhaust- 8o

steam, togetherwith the waterof condensation.

A convenient arrangement for bringing the
exhaust-steam into'contact with the feed-water
is represented in the drawings, particularlyin

Tigs. 4 and 5. At the rear of chamber b is a 85

box, %, whose sides have perforations ¢ for ad-
mission of the exhaust-steam. In the floor of
chamber b are openings j, placed so as to open
into both the box and the chamber, and lead-
ing intothe chamber g below.
chamber, /, leads a pipe terminating in a rose,
k, from which water is sprayed or showered in
determinate quantity into the box. The pipe
can have a valve or cock for controlling the
water-flow, : )
The operation is as follows: The uncon-
densed portion of exhaust-steam enters the
box through the holes ¢, and is condensed by
contact with the water-spray. The heated wa-

ter resulting from this operation, together with roo

the steam condensed in chamber b by contact
with the pneumatic condensing-tubes ¢, passes
down through pipes j into the lower chamber,
¢, and from this chamber the water is pumped

The exhaust-steam heats gg

From the upper go
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back to the locomotive-boilerin the usual way.
I thus atilize the exhaust-steam for both the
feed-water and air. I recondense it and re-
turn it as feed-water to the boiler; aund I ob-
tain a continuous carrent of pure heated air,
which can be readily availed of for heating
and ventilating purposes.

I have deseribed what I believe to be the
best way, on the whole, of carrying my im-
provements into effect. I do not, however, re-
strict myself to the special construction and
arrangement of parts hereinbefore described,
for these may be varied to a considerable ex-
tent without departure from my invention.

What I ¢claim, and desire tosecure by Letters
Patent, is—

1. A pneamatichydraulic steam-condensing
appliance counsisting of air-tabesaround which
steam circulates and in part condenses, and
water-jets which further condense the steam
by direct contact of the water therewith.

2. The combination, with the chamber or re-
ceptacle into which the exhaust-steam of a
steam -engine is discharged, of air-tubes or
pneumatic steam-condensing appliances, and a
water - sprayer which discharges water into
said receptacle or chamber, substantially as
and for the purposes hereinbefore set forth.

3. The combination of a feed-water recepta-
cle, an exhaust-steamn chamberinto which the
exhaust-steam of the engine is discharged, air-
tubes passing through said ehamber, means

Afor maintaining draft through said tubes, a

water-spraying appliance by which water is
brought into direct contact with that portion
of the exhaust-steam not condensed by theair-
tubes, and pipes or ducts leading from said
chamber to the feed-water receptacle, sub-
stantially as hereinbefore set forth.

4. Thecombination, with thefeed-water tank
of a locomotive-tender, of an exhaust-steam re-
ceptacle or chamber, means for spraying or dis-
charging water from the tank into the cham-
ber, and air-tubes passing through said cham-
ber, substantially as hereinbefore set forth.

5. The combination of the upper or cold-wa-
ter chamber, the lower or hot-water chamber,
the intermediate exhaust-steam receptacle,
pneamatic condensing-tubes passing through
said receptacle, and a water-sprayer which de-
livers water from the upper chamber to the
exhaunst -steam receptacle, substantially as
hereinbefore set forth.

6. The combination, with the water-tank, of
theexhaunst-steam-receiving chamber,air-tubes
passing therethrough, the suction -fan, and
means for condensing that portion of the ex-
haust-steam not condensed by the air-tubes,
substantially as hereinbefore set forth.

In testimony whereof I havehereunto set iny
hand this 16th day of May, 18382,

EDWARD J. MALLETT, Jr.

Witnesses:
- P. O’CONNER,
JAS. H. Cox.
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