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1o all whom tt maiy concermn: | |
Be it known that I, HENRY SiMSs, a citizen
ot the United States, residing at Erie, in the
county of Krie and State of Pennsylvania,
have invented certain new and useful Im-
provementsin Feed-Water Heaters; and I do
hereby declarethe followingto be a full, clear,
and exact description of the invention, such
as will enable others skilled in theart to which
1t appertains to make and use the same, ref-

erence being had to the accompanying draw- ;

ings, and to the letters of reference marked
thereon, forming part of this specification.
My invention relates to feed-water heaters:
and it consists, substantially, in the improve-
ments in the construction thereof hereinaf-
ter set forth and explained, and illustrated
In the accompanying drawings, in which—
Figure 1 is a longitudinal vertical section

of my improved feed-water heater on the line

xx1n IFigs. 2and 3. TFig. 2is an end view of
my improved feed-water heater with the wa-
ter inlet and outlet pipes in section on the
line ¥ in Fig. 1. Fig. 81is an end view of the
same on the line 2z in Fig. 1. '
In the drawings thus illustrating my in-
vention, A is a rectangular shell provided
with a steam-inlet ¢ and a steam-outlet ¢'.

- One end of the shell A is provided with a
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fixed head A’, in which one end of the open-
ended tubes B are secured, and the opposite

end of the shell A is provided with an out-

wardly-extending flange A2 to which a re-
movable head C is bolted in the usual man-
ner. In the open end of the shell A there is

a loose head D, in which the opposite ends |

of the open-ended tubes B are secured. This

loose head D is somewhat smaller than the

Inside of the shell A and is provided at its
edges with guide-lugs d, which contact with
the inside of the shell A, leaving a space d’
around the head D, as illustrated in Fig. 3,
for the passage of steam. Thus the head D
18 free to move back and forth in the shell A
fto accommodate the expansion and contrac-
tion of the tubes B. To the loose head D, I

bolt a cap E, provided with recesses e in the
- face thereof, which form return-bends con-
necting the ends of the tubes B, secured in
the head D, in pairs, so as to form a continu-
ous passage from the water-inlet to the wa-

l

ter-outlet, as illustrated in Fig. 3, and ﬁnallpjr -

the head C is secured to the flange A% To
the head A’', at the opposite end of the shell
A, I bolt a cap It, provided with recesses £in

55

the face thereof, which form return-bends

connecting the ends of the tubes B, secured

in the head A’',in pairs, except two of the
tubes b and 4', and opposite the ends of these
tubes there are openings ' and F2, as illus-
trated 1n Fig. 2. In the opening F'I secure
a water-inlet pipe G, and in the opening f* I
secure a water-outlet G',asillustrated in Figs.
1 and 2. In the water-outlet pipe G, I place
an enlarged T H, to which a mud-drum I is
secured, havinga blow-of
thereof, so that as the water passes through
the enlarged T H the current is broken up
and the mud passes down into the drum I

2

from whiceh it is blown off.

It will be observed that by this construe-
tion 1 am enabled to get a positive and con-
tinuous ecirculation of the water through all
of the tubes, as the water entering the pipe
G must travel the entire length of every tube
in the heater before its exit from the pipe &',

and in case it is desirable to clean the tubes

B at any time the caps C and E and the cap

F can be quickly removed, sothat thetubes B

areopenat both ends and accessible through-
out their entire length.
Having thus deseribed my invention, what

Ieclaim as new, and desire to secure by Letters
‘Patent of the United States, is—
1. The combination in a feed-water heater,

of a shell having a fixed head in one end and
a loose head in the other, open-ended tubes
connecting said fixed and loose heads, and
removable caps having recesses therein, each
of which connects the endsof two of the tubes
covering said fixed and loose heads, substan-
tially as and for the purpose set forth.

2. I'ne combination in a feed-water heater,
of ashell having steam inlet and outlet open-
ings therein, a fixed head in one end of said
shell, and a loose head in the other, open-
ended tubes connecting said fixed and loose

heads, removable cap-plates, having return-

bend recesses therein, each connecting the
ends of two of said tubes covering said fixed
and loose heads, a removable cap-plate for
closing the open end of said shell, and wa-

' pipetin the bottom-
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ter-inlet and water-outlet pipes entering the |

cap on the fixed head, substantially as and

for the purpose set forth.

3. The combinationin a feed-water heater,
of a shell having steam inlet and outlet open-
ings therein, a ﬁxed head in one end of said
shell, and a loose liead in the opposite end of
said shell open-ended tubes connecting said
fixed and loose heads, a removable cap se-
cured to the fixed head, having water-inlet
and water-outlet openings therein, and re-
cesses therein forming return-bends connect-

ing the ends of the tubes in said fixed head
in pairs, a cap removably secured to the loose
head, having recesses therem, forming re-

turn-bends, coniiecting the ends of the tubes
in said loose head in pairs, 80 as to form a

continuous passage throughsaid tubes and re-
cesses from the water-inlet to the water-out-

let, a removable cap-plate forclosing the open
end of the shell, and a mud-drum connected
with the water-outlet pipe, substantially as
and for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

HENRY SIMS.

Witnesses: |
BERRY A. STURGEON,
H. A. STRONG.
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