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UNITED STATES PATENT OFFICE.

ZENAS C. ROBBINS, OF ST. LOUIS, MISSOURI.

HEATER OF STEAM-BOILERS FOR HEATING THE AIR FOR FURNAéES AND THE
SUPPLY-WATER FOR BOILERS BY ESCAPE-STEAM.

Specification of Letters Patent No. 8,796, dated October 16, 1844.

To all whom it may concern : :

Be it known that I, Zexas C. Roeaixs, of
St. Louis and State of Missouri, have in-
vented an improved combined air and water
heater to be connected to the water-supply
pipe of stearh-boilers and a pipe for con-
veying air to the furnace of the same for
the purpose of heating the said air and
water by the waste steam from the engine
which said boilers supply with steam.

My improved combined heater is com-
posed of ‘two annular formed cylinders
designated by the letters A and B in the ac-
companying - drawings—the one is placed
within and concentric with the other, so as
to leave an- anhular space between them.
Each cylinder is formed of two casings with
a space between-them, through which space

in one of the cylinders, the water for the

supply of steam boilers is to pass, and the
air for supplying the furnaces of the same,
through the space between the casings of
the other. The water and air are heated in
their passage through my improved com-
bined heater by the waste steam escaping
from the steam engine through the pipe «
into the space within the inner: casing of
the cylinder B, passing through the same,
and returning through the annular space /
between the cylinders A and B, and escap-
ing into the atmosphere through the pipe ¢
when my improved combined heater is used
in connection with a high pressure or non-
condensing engine, and into the condenser,
when it is in connection with a condensing
engine.

In the accompanying drawings Figure 1
is a vertical section. through the center of
my improved combined heater from front
to rear.” Fig. 2-is a vertical cross section
through my improved combined heater.
Fig. 8 is a perspective elevation of improved
combined heater. 5

The same letters of reference are tused in
all the figures. ‘

A is the outer annular cylinder, B is the
inner annular cylinder of my improved

combined  heater; ¢ is the pipe through
which the steam escapes from the steam en-
gine, into the improved combined heater.
b.is a double valve placed in the steam pipe
¢ through which the steam escapes from the
improved - combined heater. The valve in
the escape steam pipe ¢, may be used to ad-
vantage when my improved combined heater
Is in connection with a high pressure engine,
producing as it will a partial vacuum in
the heater from the quantity of steam that
will be condensed by the air and water sur-
faces of the heater. d d are flanges by
which the air pipe leading to the furnace of
steam . boilers is connected with the space
between the casings of the cylinder A. ¢ is
the water supply pipe connecting with the
cylinder B. % 1s the pipe through which
the water of condensation is removed from
the improved combined heater. % is a valve
in the pipe % opening outward; 7 ¢ are the
heads closing up the space within the inner
casing of the cylinder A at both ends; 7 is
the annular space between the two cylinders
A and B; v v » v are brackets placed be-
tween - the annular cylinders A and B to
keep them in their positions. ‘

Having thus fully described my invention
and explained the operations of the various
parts thereof, what I claim as new therein
and desire to secure by Letters Patent, is—

The combination and arrangement of the
air water and steam chambers of my im-
proved combined heater, in such a manner
that the waste steam from a steam engine
shall heat the supply of water while pass-
ing through the heater on its way to the
boiler, furnishing said engine with steam,
and the air required for combustion in the
furnace of said boiler, in its passage through
another portion of my improved combined
heater, as herein described.

ZENAS C. ROBBINS,

‘Witnesses:
JNo. AppIson,
Ricaarp Kuy Watrs,
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