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To all whom it may col;we?%
Beit known that I, HENRY WARDEN, of the
city and county of Phlladelphm State of Penn-

1

clem space around ir, is another
vessel K, opening into casing D by perfma-—
tions ff, &e., at its top, and into the. bottom

useful Implm ed Feed-Water Purifier and IG is led.

Heater, of which the following is a true and
exact deseuptlon reference bemrr had to the
accompanying drawings, which fm m a part of
this specification.

My invention relates to the construetion of

an improved device for heating and purify-

ing the feed-water of a boiler, :-md has for its
ob,]e(,t to provide a purifier independent of
and external to the boiler, but so connected
with 1t as to draw ifs 1_1eat from a column of
water constantly passing from and to the
boiler, and preferably from the top of the
boiler around the purifier and back to the
bottom of the boiler,the puriiier being so ar-

ranged that the w atel in it is not disturbed
by the moving column, but is after purifica-
tion fed gradua]]y into it, and thus to the
boiler. |

T'he nature of myinvention will be best un-
derstood as described in connection with the
drawings, in which it is 1lluqtmted, and in
which— -

Figurel is a view of a boiler provided with
my improved purifier, the purifier being
shown in longitudinal section. Tig. 2 is a
cross-sectional view taken through the boiler
and purifier shown in Fig. 1 and upon the
line 1 2 of said figure. Fig. 3 shows my im-

proved purifier connected with a horizontal

boiler. Fig.41s a vertical eross-section taken
through the boiler and purifier,showing also,

partly in section, a spray-water heater con-

nected with the purifier. Fig. 5 is a cross-

sectional view of the spray heater and puri--

fier, taken on the line 3 4 of Fig. 4; and Fig.
6 1llastrates in vertical section another modi-
fication of the combined spray hea,tel and
purifier.

A 1s the Dboiler,
therein.

I3 1indicating the water

C 18 a pipe leading from the lower part of

the boiler to the bottom of a casing or vessel
D, from the top of which a pipe E leads back
to the upper part of the boiler, but below the
water-line.

The above-deseribed device constitutes my
main invention in,I believe,its best form. It
will be seen at once that the pipes C and K
and the vessel or casing D will be always full
of a solid column of water, which is heavier
than the corresponding column.of water and
steam in the boiler, and will therefore de-

scend, drawing fresh water from the boiler

and keeping up a constant circulation, fresh

and highly-heated water being drawn from-

the boiler as the heavy column descends by
1ts greater weight.

as by gravity, and it will be understood that

casing or

It is obviously possible/
to move the column of water by force as well.

sylvania, have invented a certain new and l of the ca%mw or vessel Fa, water-supply plpe 55
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I do not limit myself exclusively to a descend-

ing water-column. A constantcurrentof wa-
ter is forced by means of an injector or pump
(not shown) through the supply-pipe G to the
bottom of the casing or vessel ¥, which 1s
thus filled with water whicn 18 eonstantly
drawing heat from the column descending in
the casing D, and the upper and hottest por-
tion of which is constantly passing out
through the perforations fand mingling with
the aescendmﬂ column passing throun'h the
casing D and the pipe C. The heating of the
water in the casing I has the usual effect of
causing it to precipitate the mud with which
it is contaminated or the salts held In sus-
pension in it, and these impurities accumu-
late at the bottom of the casing I, from which
they are blown out at conv ement intervals, a
blow-off pipe being provided for this pur-
pose—as, for ms‘rance, pipe J.

I prefer in many instances to use in com-
bination with my purifier a spray-heater—
for instance, as 1s indicated in Figs. 4, 5,
and 6. In the construction shown in Figs.
4 and 5 a casing II connects with the supply-
pipe G, and by means of a pipe I with the
steam space of the boiler, the casing I Dbe-
ing in part at least above the water-level,
and into the top of the casing a pipe G’, hav-
ing a rose g at its end, is introduced. Theln-
Jector or pump forces the water through pipe

Supported in the casing D,so as to leave ﬂl G’ and sprays it into the chamber II the
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spraying falling through the steam with | an opening or openings, as f f, and a supply-

which the said chamber is {illed and taking

up heat therefrom, and the heated water ac- |

camulating in the bottom of the casing II
flows through pipe G into the purifier-casing
F, depositing its impurities therein and es-
capingtherefrom into the casing B, as already
described. |

In Fig. 6 of the drawings a slight modifica-
tion of the foregoing device is shown, the
spray-chamber II being formed of an up-
wardly-extending portion of the casing D,
which casing, in addition to the pipes C and
E, connecting it with the water-space of the
boiler, has also a pipe I, connecting it with
the steam-space. The purifier-casing F ex-
tends up into the steam-space I, its upper
portion being open, a diaphragm [? extend-
ing across the casing IF, as shown. The sup-
ply-pipe G leads through its diaphragm to
the bottom of the casing, and openings 7 f,
&e., are formed through the casing I below
the diaphragm. The operation of the device
constructed in this way is obviously identical
with that illustrated in Figs. 4 and 5.

Having now described my invention, what I

claim as new, and desire to secure by Letters

Patent, is— | -
1. The described device for heating a feed-

water purifier and supplying the boiler with .
purified and heated water,consisting of a con- -

duit,as C D E, through which water is caused
to pass from and to the boiler, in combina-

tion with a casing, as If, situated in said con- |

— —x = = -'am I 1

}

pipe, as (x, leading into the casing T7. |
2. Afeed-water purifier consisting of a cas-

| ing D, having connections, as C E, adapted to

connect it with a boiler below its water-line,
in combination with an interior casing T,
having an opening or openings, as f 1, &e., at
1ts top, and a supply-pipe, as G, leading into
1t, all substantially as and for the purpose

I specified.

3. The combination, with a boiler, of an ex-
lerior casing,as D, a pipe C,leading from the
bottom of said casing to the lower part of the
boiler, a pipe E, leading from the top of said
casing to the upper part of the boiler, but be-
low its water-line, 4 casing F,situated in cas-
ing D and having an opening or openings, as
I 1, &e., at its top, and a water-supply pipe
leading into casing I¥, all substantially as and
for the purpose specified.

4. Afeed-water purifier consisting of a cas-
ing, as D, having openings at bottom and top

adapted to connect it with a boiler, as speci-

fied, in combination with an interior casing,
as If, having openings at its top leading into
the casing D, a casing or chamber I, adapted
to connect with the steam-space of the boiler,
a spray-supply pipe G/, leading into casing
I, and a pipe G, leading from casing II to the
bottom of casing I, all substantially as and
for the purpose specified.
- HENRY WARDEN.

Witnesses: |
LEWIS R. DICK,
JOSHUA MATLACK, Jr.
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