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UNITED STATES PATENT Orrice,

FREDERICK SHICKLE, OF ST. LOUIS, MISSOURIL.

FEED-WATER HEATER.

> 2CIPICATION forming part of Lietters Patent No. 335,317, dated February 2, 1886.

Application filed Aprvil 27, 1885, Serial No, Ifi:l,ﬁﬁH; (No model.}

To all whom it may concermn:

Be it known that I, FREDERICK SHICKLE,
of St. Louis, Missouri, have made a new and
useful Improvement in Feed-Water Heaters,
of which the following is a full, clear, and ex-
act description.

I'haveheretofore (Aprill9, 1881, No. 240,278)
patented an improvement in feed-water heat-
ers 1n which the water to be heated and puri-
fied 18 1ntroduced into the heaterin a chamber
at the lower end of the heater, thence passed
upward through tubes into a chamber in the
upper end of the heater, and at the upper end
of and connected with the tubes, and thence
outward from the heater through a pipe which
leads from the chamber at the upper end of
the tubes and passes upward through a stuff-
ing-box in the outer shell of the heater., The
water 1s heated while within the tubes and by
means of steam which circulates around the
tubes.

The present heater 1s, in some respeects, Simi-
lar to the one above referred to, but it differs
materially therefrom in this: It is so con-
structed that the steam used in heating the
water shall enter the heater at the point where
the heated water is discharged from the heater,
in order that the hottest steam shall be ap-
plied to that portion of the pipes which con-
tains the hottest water.

In the drawings hereto annexed, and form-
ing part of this specification, Figure 1 is an
elevation, the shell being broken away, of the
1mproved heater. TIig. 2isa vertical section.
Fig. 318 a section on the line 3 3 of Fig. 1.
Fig. 4 18 a plan showing the upper end of the
water-tubes and the pipe into which the heated
water 1s received.

The same letters of reference denote the
same parts.

A represents the chamber at the lower end
of the heater, into which the water to be heated
1s delivered by means of the pipe B.

O Crepresent the various tubes which re-
ceive the water {from the chamber A.

D represenis the chamber above the tubes
C C, and in which the water is received from
the tubes. The tubes are supported upon the
chamber A, and the chamber D is supported

go upon the tubes, and the tubes and chamber

chamber A, are free to expand and contract
within the shell E, which, at its lower end, is
attached to the chamber A, and serves to in-
close the tubes and chamber D and the steam-
space If, 1n which the tubes and chamber are
contalned, and in which space the steam cir-
culates for the purpose of heating the tubes.
Now, as thus described, the parts are sub-
stantially the same as exhibited in the pre-
vious construetion. In place, however, of dis-
charging the heated water from the chamber
D through an outlet extending through the
top of the heater it is discharged as follows:
G represents a pipe which at its upper end, g,
18 adapted to receive the water from the cham-
ber D. The most desirable form therefor is
exhibited in Figs. 2, 3, the pipe being branched
at ¢’ g', and the branches being perforated at
g° to admit the water, substantially as shown.
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The pipe G leads from the chamber D down-

ward into the steam-space IY, and, preferably,
well downward to the lower end of the steam-
space, and thence the pipe leads into the inlet-
pipe H, through which the steam is supplied
to the heater, and after passing through a lon-
ger or a shorter portion of the pipe H, as is
desired, the pipe (t leaves the pipe H, as at
k, at which point a stuffing-box may be used

to enable the pipe G to move in the shell of

the pipe H 1n case the parts are contracted
and expanded by different degrees of heat;
but this is not likely to oceur to any marked
degree, for the pipe G, where it passes into
the pipe H, 1s made smaller in diameter than
the pipe H, substantially as shown, and the
pipe G may, after leaving the chamber D, wind
around (and as much and as many times as is
desired and is practicable) the tubes C before
coming to the pipe H, and by reason of this
and of the elasticity of the pipe G any move-
ment of the parts C D as they expand and

contract within the shell I is distributed along

the pipe (;, and no strain is experienced at
the point &, where the pipe G leaves the pipe
H. The water becomes more and more heated
as 1t passes through the tubes C, the chamber
D, and the pipe (, and that portion of the
pipe G which 18 carried through the pipe H
contains the hottest water. Surrounding this
portion is the hottest steam, which, entering

D, saving the connection of the tubes with the | the heater through the pipe H, circulates

75

30

Q0

05

100




?;315,317'

~around the tubes C, chamber D and pipe G, | ing out through said steam-inlet, Substanflally

N

and is finally dischar ged from the heater
through the outlet J.
I rep resents the pipethrough which the seum

1s discharged from the chamber D, and K rep-

resents the outlet for the condense-water from
within the steam-space I'.

The blow-off for the chamber A 15 at L.

1 claim—

1. The combination of the tubes C, the cham-
ber D, the pipe G, the shell E, and the steam-
inlet H, said w ater- -discharge pipe passing oub
through said steam-inlet, Snbstantiwll'y as de-
scribed. :

2. The combuntmn of the chambers A D
the tubes C, the pipe G, the shell E, and ,the
steam-inlet; I-I, said w&tel'-flisell-:;l,rge pipe pass-

as described. -
3. The combination of the tubes C, the cham-

ber D, and the pipe G, said pipe being wound
partially or wholly around the tubes before

being carried out of the heater, substantially
as descrlbed

4. Thecombination of the tubes C the Steam-'

space IY, the chamber D, and the pipe G, said
pipe bein o extended_fmm the chamber D down-
ward through the steam -space toward the
lower end thereof, substantially as deseribed.

, FREDERICK SHICKLE.
Witnesses:

C. D. Mooby,
J. W. HOKE.
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