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Specification forming part of Letters Patent No. 196,013, dated October 9, 1877; application filed
August 25, 1877.

To all whom it may concern :

Be it known that we, EDWARD E. HER-
MANS, of Reed’s Landing, Minnesota, and
Wiriam D. SmitH, of Keithsburg, in the
county of Mercer and State of Illinois, have
invented a new and valuable Improvement
in Feed - Water Heaters and Purifiers; and
we do hereby declare that the following is a
full, clear, and exact description of the con-
struction and operation of the same, reference
being had to the annexed drawings, making
a part of this specification, and to the letters
and figures of reference marked thereon.

Figure 1 of the drawings is a representation
of an end view of the boiler, showing the
heater and purifier applied, and Fig. 2is a side
elevation of the same, with the heater in see-
tion.

This invention has relation to improve-
ments in feed-water heaters and purifiers for
steam-boilers; and the nature of the inven-
tion consists in the construction and novel ar-
rangement of the various devices used, as
will be hereinafter more fully set forth.

In the annexed drawings, the letter A indi-
cates an ordinary steam-boiler, having the fur-
nace B, ash-pit C, the fire-bed flue D, extend-
ing from the furnace to the back of the boiler,
where it connects with a vertical flue or flues;
E, opening into the return-flues .

The boiler has the usual steam-dome G, or
its equivalent, and is provided with a mud-
drum, A, communicating with the watet-space
of the boiler by a pipe, ¢, in which the jm-
purities in the boiler will naturally settle.

I represents the water-heating chamber, of
which the rear wall of the return-flue E is
wholly, or in part, the divisional wall between
the furnace and the said chamber. This lat-

terisformed of boiler-plateof suitable strength, -

and is adequately stay-bolted. It is con-
nected with the steam.-dome, or, in the ab-
sence thereof, with the steam-space of the
boiler by means of a pipe, b.

The heating-chamber extends below the fire-
bed ¢ a certain distance, preferably, and water
is forced into it through a tube, d, near its
lower end, into a horizontal perforated dis-
charge-pipe, by a suitable pump.

J represents a metallic pipe opening at one
end into the mud-drum of the boiler, extend-
ing thence through the heater-wall, and car-
ried up within the same to a point near the
top of the heater I. The water, as it enters
the said heater through pipe d and the dis-
charge-tube x, comes in contact with the rear
wall of the furnace or return-flue E, and is
greatly heated before it reaches the open up-
per end of the pipe f. This heating causes
the mud to be deposited or precipitated to the
bottom of the heater, while the lighter impuri-
ties rise to the surface.

During the pumping, and the intervals be-
tween successive operations, an equilibrinm
is established between the steam-pressure in
the heater and boiler, and the safety-valve
upon the one is made to relieve both from un-
due strain.

At the bottom of the heating-chamber is ar-
ranged a pipe, I, closed at both ends and pro-
vided with a number of spaced perforations.
This pipe is connected to a pipe, k, extending
through the heater-wall, and provided with a
steam-cock, I.  When this latter is open, the
accumulation of mud and other foreign impuyi-
ties will be forced through pipes b and %k out
of the heating-chamber. At the upper end of
the latter is arranged a similar pipe, g, that is
also perforated and provided with a blow-off
pipe, n, closed or opened by a suitable cock,
Jo This cock being open, scum and other
floating impurities will be blown out of the
heating-chamber I before the feed-water
reaches the upper end of the direct feed-pipe
J, leading into the water-space or mud-drum
of the boiler. The water is thus freed of all
foreign matter, and admitted to the boiler ina
pure state.

By this means caking of the boiler is, to a
great extent, prevented, and the necessity of
frequent stoppages, for the purpose of clean-
ing the boiler, obviated.

‘What we claim as new, and desire to secure
by Letters Patent, is—

‘1. Thecombination, with afeed-water heater-
chamber, having a suitable induct, d x, and a
Dboiler, of a pipe leading from the steam-space
of the boiler to the heater, and a pipe extend-
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ing from the water-space of the boiler through
the heater-wall upward to the upper part of
the said heater, substantially as specified.

2. The combination, with the boiler A and
heating-chamber I, separated by a diaphragm,
m, forming a furnace-wall of the pipe b leading
from the steam-space of the boiler tothe heater,
the pipe f leading from the water-space of the
former into the latter, and extending upward
to its upper part, and the blow-off pipes h g
perforated, as described, and provided with

cocks I k and j n, extending through the heat-
ing-chamber wall, substantially as specified.

In testimony that we claim the above we
have hereunto subseribed our names in the
presence of two witnesses.

EDWARD E. HERMANS.
WILLIAM D. SMITH.

Witnesses:
OLVER DUSSCHE,
Luke C. MALIN.




