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To all whom it may concern :

Be it known that I, GEORGE W. STORER,
of Philadelphia, Pennsylvania, have invented
anew and useful Improvement in Feed-Water
Heaters, of which the following is a specifica-
tion :

My invention relates to improvements in
that class of water-heaters in which the water
is caused to circulate in contact with steam-
heated tubes; and the main objects of my in-
vention are to insure a thorough circulation
of the water in the heater, and to provide a
ready means of securing the tubes in place
and effecting a circulation of steam within the
same, further objects of my invention being
general simplieity and economy in construe-
tion. These objects I attain in the following
manner, reference being had to the accom-
panying drawings, in which—

" Tigure 1 is a vertical gection of my im-

proved feed-water heater; Tigs. 2, 3, and 4,
sectional plans on the lines 12, 3 4, and 5 6,
Tig. 1, respectively ; Fig. 5, an inverted plan
view on the line 5 6; and Figs. 6 and 7, en-
larged views of part of Fig. 1.

- A is the body or casing of the heater; B,
the concavo-convex top of the same, and B
the hollow base, the casing A and top B’ of
the heater being preferably made of wrought-
iron plates riveted together, and the base B
of cast-iron. T is a dished plate or partition,
the edge of which is bolted between a flange
on the base B and an angle-iron ring secured
to the lower edge of the casing A, the parti-
tion serving to separate the chamber T within
the casing A from the space within the hollow
base B. The latter space is divided into a cen-
tral chamber, I, and an annular chamber, J,
by means of an annular vertical partition, «,
which fits at the top in grooves in the under
side of the partition B and below in -grooves
in the bottom of the base B. :

In the partition E are formed a number of
openings, f, arranged in & circle near the outer
edge of the partition E, and each opening is
surrounded on the upper side of the partition
by a flange, g, the inner face of which is in-
clined, so as to form a tapering socket for the
lower end of a pipe, M. These pipes M ex-
tend upward within the casing A to any de-
sired height, and are closed at the top by caps

i, each of which is rabbeted at the edge, s0 as
to fit snngly to the upper edge of the pipe, the
latter being properly trued for this purpose.
(See Fig. 6.) /

Tn the under side of each eap ¢ is formed a
central threaded opening, to which is adapted
a serew-stud, j, secured to the upper end of
the plate m, the latter being of the same width
as the internal diameter of the tube M, and
extending downward to a point below the
lower end of the said tube, where it is firmly
secured, by riveting or otherwise, to the up-
per edge of the annular partition ¢ in the
base.

The plates m thus serve notonly as a means
of insuring the firm clamping of the tubes M
between the caps ¢ and the tapered sockets g,
but also as partitions by means of which each
tube is divided into two passages, n #/, the
former communicating at the bottom with the
annular chamber J, and the passage n' com-
municating with the central chamber I of the
base, and both passages communicating with
each other at the upper end above the top of
the partition .

Rach of the caps ¢ has on the top a square
projection, s, the projections of all of the caps
being adapted to openings in a ring, ¢, which
rests on the caps, and has lugs v bearing
against the interior of the casing A, the ring
thus serving to prevent lateral vibration of
the upper ends of the tubes. '

Tive or exhaust steam entering the annular
¢hamber J through the branch d takes an up-
ward course through the passages 7 in the
several tubes M, and descends through the
passages %/, as shown by the arrows 1, the
steam and water of condensation escaping
from the chamber I through the branch e. 1f
desired, the steam may enter the heater at e,
graverse the passages of the tubes, and escape
through the branch d. .

Water enters the chamber I within the
¢asing A through a pipe, , and is withdrawn
therefrom through & pipe, ¥.

As the heating-tubes M are arranged in a
cirele near the outer portion of the chamber
F, a circulation of the water in said chamber
is constantly maintained in the direction of
the arrows 2, the water rising at the outer
portion of the chamber, where it is directly
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heated by the tubes, and descending at the
center of the chamber, where no direct heat
is applied ; hence the water, by its constant
circulation in intimate contact with the steam-
heated tubes, scon acquires the desired de-
gree of heaft. '

Sediment is withdrawn from the bottom of
the chamber F through the pipe w at the cen-
ter of the base B.

The above-described feed-water heater is
composed of  comparatively few and simple
parts, which ean be readily put together, and
are not liable to injury by rough bhandling
during transportation. -

By maintaining a constant flow of compara-
tively cold water through the chamber I the
device may be adapted for use as a condenser,
or the water may be caused to fAow through
the tube M and the steam passed through the
chamber . ,

I claim as my invention— ] .

1. The combination, in a feed-water heater,
of the base B, having two chambers, I and J,
with the casing A and its tubes M, each of
the latter having its interior divided into two
passages, n »/, by a partition, m, all substan-
tially as specified.

2. The combination of the casing A, inclos-
ing a chamber, T, with the heating-pipes M,
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arranged around the outer portion of the
chamber, so as to leave a clear space at and
near the center of the'same, as set forth.

3. The combination of the tubes M and the
caps ¢ with the plates m, having screw-studs
J, as specified.

4. The combination of the partition B, hav-
ing tapered sockets g, the pipes M, the plates
m, and the partition a, to which said plates
are secured, as set forth.

5. The combination of the base B and its
partition a, the partition I, having openings
J and tapered sockets ¢, the pipes M, adapted
at their lower ends to the sockets, and the
plates m, secured at their lower ends to the
partition @, and having at the upper ends
screw-stems j, adapted to the caps ¢ at the tops
of the tubes, as set forth.

6. The combination of the casing A, the
tube-caps 4, having projections 8, and the ring
%, having lugs », as set forth.

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
GEORGE W. STORER.

Witnesses:
War. Joun CooPER,
HARRY SMITH.




