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Be it known that I, WiLLram J. BMITH of
the city and county of San Fr ANCIsSCo, State of
California, have invented-an Impmvemenb in
Feed-VW atel Heater and Purifier; and I here-
by declare the following to be fnl] clear, and
exact description of the same,

My invention relates to an apparatus for
heating and purifying the feed-water before
16 1s introduced into the boiler.

It consists of a tubular chamber extending
through one end of the boiler to nearly or quite
its whole length, said chamber having within
it & 11011?01]tal dlaphmﬂ*m which dwldes it
Water is first introduced
through the proper pipes into the lower part, |
passing along the tube and through vertical
holes or per forations made at the innerend of
the diaphragm into the upper part of the
chamber, where it returns above the dia-
phragm, and is finally discharged into the
boiler through openings made in the upper
part of the tubulfu clm,mbel near the receiv-
ing end.

It also consists in ameans for closing theend
of the chamber, so as to make a tight “and GAS-

be easily 1nspe(,ted

Referring to the accompanying drawings for
a more eomplete expianation of my in Venbmn
Figure 118 a view of my apparabus. TFig. 21i is
a longitudinal vertical section. Fig. 3isaview
of the head,showingthe manner of making the

A 1epresents the tube-sheet or end of the
boiler, through which a tubular chamber, B,
18 111131"0dueed extending nearly or quite ‘rhe
length. of the boiler in a horizontal position
and having 1ts center at or about the water-
level. The end within the boiler 1s closed by
a plug welded or otherwise secured, so as to
permanently close thisend. Within thls tubu-
lar chamber 18 fitted a horizontal diaphragm,
C. This diaphragm is preferably introduced
by heating the tube so as to expand it,-when
the dif’bphlagm may be easily slipped into
place, expending the whole length of the tube,
and when the tabe has cooled it will be held
rigidly. by the contlactwn of the tube without

D 1s a head whlch ﬁt& into the front end of

position.

er-head, and it has a transverse slot made in
it, which fits over the edge of the horizontal
dlaphlanm at this end, thus making a tight 55
joint and holding the diaphragm in proper
The head D ‘has a flange, I, with
bolt-holes, which fit over the bolts I, proj(—:*cb-
ing-from the head, through which the chamber

A passes, and by means of nuts upon the outer 6o

end of these bolts the flange is drawn -down
and secured. . Around this flange and inside $
of the circle of the bolt-holes and outside of

the head D 1s a V-shaped projecting ridge,

(r, made of copper or other soft metal, and
when the flange is drawn down by screwing
up the nuts this metallic ring will be com-
pressed against the end of the plate through .
which the tube A passes, thus making a per-
fectly steam and water tight joint, so that it
18 not necessary to pack the tube or make a
specially tight joint where it passes through
the head, the joint being formed by this ring,
as before stated. Through the lower part of
the head I) a hole is bored and the tube H 4¢
screwed 1nto 16. This tube connects by a T-
connection, I, with the feed-water pipe J and
the blow-oft 1)1pe K, these pipes having the
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proper check- valve% or cocks, as shown.

The upper part of the tube or chamber A.is So
perforated with.-holes at a point nearthe head,
through which it enters the boiler, as shown
at L., and the horizontal plate or diaphragm is
also perforated with holes at or near the oppo-
site end of the chamber A, asshown at M. A
small space may also be left at the extreme end
of the diaphragm, or a slot cut at that point,
as shown. .
The cperation of the device will then be as
follows: Water being admitted through the go
feed-pipe J will pass throuah the hole in the
lower part of the head D, ﬂowm along the

bottom of the tube, whew 16 becomes heated

by the action of the steam or water around the-

exterior of the tube, and when it reaches the
end of the tube 1t will rise through the holes
M in the horizontal diaphragm mto the up-

per chamber, whence 1t lows back to the front -
end and passes out into the boiler through the
holes in the top of the chamber, a3 shown at L.
By this action the water is heated, so that it
18 infroduced into the boiler at a, hlgh temper-

ature, and in the action of heating it is cansed
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the tube, or that one passing through the boil- | to depomt 1mpurities which are contained in
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it by
heating of water, these impurities being re-
tained in the tubular chamber. When 1t 1s
desired to clean this chamber out, at intervals,
the check valves or cocks in the water-supply
pipes are closed, and the cock of the blow-off
pipe K is opened. Steam thus entering the
top of the chamber A through the holes L.
and passing alongabove the diaphragm passes
downward into the lower part through the
holes M and theslot at the end, thence return-
ing passes out through the opening and pipe
through the head D, and thence through the
blow-off pipe. This action completely carries
off all sediment or deposit which has collected
upon the surface of the diaphragm and in the
lower part of the tube, thus leaving 1t perfect-
ly clean. I am aware that feed-water heaters
have been made with tubes arranged one with-
in another; but I am not aware that such a
construction as I have here shown has been
emploved.

Having thus deseribed my invention, what
T claim as new, and desire to securc by Letters
Patent, 18—

1. In a feed-water heater, the horizontal tu-
bular chamber extending into the boiler hav-
ing its inner end hermetically closed and hav-
ing perforations in the top near the entering
end, in combination with a horizontal dia-
phragm fixed within the tubular chamberand
having perforations through the inner end,
together with a closed head fitting the outer

end of the tubular chamber, a passagethrongh |

lower compartment, substantially as heremn
described.

2. A horizontal tubular chamber extending
into the boiler having the inner end closed,
the outer end fixed in the boiler head or sheet,
a horizontal diaphragm extending through the
tubular chamber, perforations being made at
the inner end of the diaphragm and near the
entering end of the upper part of the tube, in
combination with a head fitting the entering
end of the tube and having a slot into which
the edge of the diaphragm fits, substantially
as herein described.

3. 'A horizontal tubular chamber extending
into the boiler having its upper part perfo-
rated near the entering end, the horizontal
diaphragm fitting in said tube and having
perforations through its inner end, in combi-

nation with a head fitting the entering end of

the tube and slotted to receive the edge of the
diaphragm, a flange and bolts by which said
head issecured in place, and a soft-metal pack-
ing-ring secured to the flange, so as to becom-
pressed by the plate through which the tube
passes to make a joint, substantially as hereln
described. |

In witness whereof I have hereunto set my
hand.

WILLTAM J. SMI'TH.

Witnesses:
S. H. NOURSE,
H. C. LEE.
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