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To all whom it may concern:
Be it known that I, EDWARD J. MOORE, of

-the city of Phlladelphla and the State of Penn-

sylvania, have invented certain Improvements
in Feed-Water Heaters, of which the follow-
ing is a specification,

Inthe descrlpblon ofthesaidinvention which
follows reference is made to the accompany-
ing drawings, forming a part hereof, and in
which— -

Tigure I is a sectional elevation of the im-
proved feed-water heater, and Figs. IT and IIT
are similar views of parts of the same, which
are somewhat modified in construction, as will
be hereinafter described.

Similar letters of reference indicate similar
parts in all the figures.

In the said drawings, A is the casing of the
heater, and B and C are respectlvely the up-
per and thelower head of the same. -~ D is the

. upper tube sheet or head, and E. E are the
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lower tube-sheets, which are separated, so as
to be independent of each other. All these
tube-sheets are made double—that is to say,
they are each formed of two plates, respect-
ively denoted by @ b and ¢ d, which are sep-
arated by the studs ¢ and f. These studs may

be formed as a part of one or both of the plates,

or be separated from them, as preferred, and
the whole connected by means of bolts or rivets
¢, a8 shown in the drawmgs The object of
the double tube-sheets isto effect a better hold
for the tubes F and G, which are expanded
in them without increasing the thickness of
the metal.

The exhaust-steam from the engine enters
the chamber I, attached to the tube-sheet E,
through the pipe H and passes through the
tubes F info the space J formed between the
upper tube-sheet, D, and the casing-head B,
thence down throngh the tubes G to the cham.
ber K, similar to the one I, and out by way of
the pipe L. The feed- Water enters the heater
at M and is delivered from the same at N,

It is evident that the steam upon entering
the heater is at-a higher temperature than

- when it leaves it, and the tubes ¥, through
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which the steam ﬁrst passes, are therefore ex-
panded to a greater length than the ones G,
through which it subsequently passes in its es-
cape from the heater, Consequently the tubes
Fand G are generally of different lengths when

the heater is in use. It is for this reason thab
I form the lower tube-sheets in two parts, B
E, as shown; and to admit of their assuming
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dlfferent helghts with reference to the lower

heater-head, C, I provide that head with the
stuffing- “boxes O and P and make the necks %
and ¢ to slide therein.

In case the necks # and-i-become fixed in
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their stuffing-boxes O and P,which would tend -

to strain the tubes I and. G I make the outer
shell sufficiently elastic to prevent injury to
the. tubes by means of expansion - bands j.

(Shownin Fig. L) Thesebandsare also shown
in Fig. IT; but in the latter case they are in-
verted. -

- In Fig. VIII, I make the whole casing corra-
gated, as shown, which has the same effect as
the bands j.

Q is a mud-reservoir at the lower end of the
heater, from which the accumulated mud may
be blown through the pipe % upon opening the
valve [,

To prevent the mud from collecting on the
lower tube-sheets and to-deflect it to the mud-
reservoir, I provide the said sheets with plates
m, connected together so as to present an an-
gular form, as shown. .

R is a seum-chamber formed in the upper
heater-head, D, in which the scum as it rises
collects. The scuin- enters through 2 small
aperture, n, and the chamber can be cleaned
at any time by first removing the cap o.

I claim as my invention—

1. In a feed-water heater, a casing or shell,
heating-tubes divided into two groups and at-

‘tached at their upper ends to a single or con-

tinuous tube-sheet and af their lower ends to
separate tube-sheets, combined with chambers
formed on the under side of the lower tube-
sheets, having necks,which pass through stuff-
ing-boxes; in the lower heater-head, substan-
tially as and for the purpese specified.

‘2. In a feed-water heater, heating-tubes di-
vided into two groups and attached at their
upper endsto asingle or continuous tube-sheet
and at their lower ends to separate tube-sheets,
chambers formed on theunder side of thelower
tube-sheets, having necks which pass through

stuffing-boxes in the lower heater-head, com-
bined with an extensible -and .- contractible:
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outer shell or ¢asing, snbstantlally as and for ‘

the purpose specified.
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3. In a feed-water heater, one or more of the
tube-sheets formed of two plates separated by
means of studs, the said tubes being expanded
in both of the separated plates, substantially
as and for the purpose specified,

4. In a feed-water heater, the lower tube-
sheets provided with deflecting-plates to pre-
vent the accumulation of mud on the same and
to deflect it to a mud-reservoir, substantially
as and for the purpose specified.

5. In a feed-water heater, the lower tube-
sheets provided with deflecting-plates to pre-
vent the accumulation of mud on the said
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sheets, combined with a mud-receptacle situ-

ated below the said deflecting-plates, substan- 15

tially as and for the purpose specified.

6. In a feed-water heater, a scum-chamber
situated near to the top of the heater, having
a contracted entrance-aperture in its lower

end, substantially as and for the purpose speci- 20

fied.
EDWARD J. MOORE.

Witnesses:
WM. T. HOWARD,
Jxo. T. MADDOX.




