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UNITED STATES

PATENT OFFICE,

CHARLES D. SMITH, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
DANIEL J. MORRELL.

IMPROVEMENT IN STEAM-BOILER FURNACES.

Specification forming part of Letters Patent No. 165,690, dated J uly 20, 1875 ; Reissuo No. 7,934, dated

%

November 20, 1877 ; application filed August 29, 1877.

To all whom it may concern.:

Be it known that I, CHARLES D. Smrry,
formerly of Boston, in the county of Suffolk
and State of Massachussetts, but now of Phila-
delphia, in the county of Philadelphia and
State of Penvsylvania, have invented certain
new and useful Improvements in Steam-Boiler
Furnaces, of which the following is a specifi-
cation,

This invention relates to certain improve-
ments in steam-boiler furnaces; its object be-
ing to increase the capacity of the boiler and
economize fuel, by utilizing the heat absorbed
by the walls of the furnace or boiler, as here-
tofore constructed, for the purpose of heating
the water in the boiler and generating an ad-
ditional quantity of steam, as more fully here-
inafter set forth.

To this end my invention consists, first, in
aheater composed of sections of colunins lo-
cated at the sides of a steam-boiler, and occu-
pying aspace alongside of the grate-bars, said
heater being connected at its base with the
boiler, in order to receive waterfrom the same,
and each section being independently con-
nected at the top to the upper part of the
boiler, for the escape of the steam generated
in said heater into the boiler ; second, in the
combination, with a boiler-furnace, of a heater
composed of two or more coluinns, having ob-
lique passages between them, leading from
the fire-box to a space between the outer sur-
faces of the water-columns and the inner side
of the wall of the furnace, for the purpose of
increasing the heating-surfaces and enhane-
ing the draft through the furnace.

In the drawings, Figure 1 represents a plan
view of a steam-boiler furnace embodying my
invention; Fig. 2, a hovizontal section of the
same upon line x x of Fig. 3; Fig. 3 repre-
sents a transverse vertical section eut through
one of the spaces between the columns; Fig,
4, a longitudinal, vertical section through the
boiler and furnace; Fig. 5, a detached view
of the heater, showing the columns and base
as constructed in a single piece; Fig. 6, a
transyerse section of said heater, as formed in
one piece, through one of the columns ; Fig.7,a
modification of my heater, showing’ the col-
umns constructed separately and united at

‘bolts e at the ends;

their bases; and Fig. 8, a detached view of
one of the columns.

The letter A represents a boiler, which may
be of the ordinary cylindrieal construction, ag
shown; and B, the furnace, constructed pref-
erably of brick-work, in the usnal manner, in
which the boiler is set.

The letter C represents aheater, constructed
of hollow columus, said columns being pref-
erably made in separate parts, and connected
at their bases by means of nipples ¢, as shown
in Fig. 7, and arod, d, passing loosely through
the same, thenipples on the outer sicles of the
columns being suitably packed around the rod
to prevent the escape of water, and the rod
being secured to the heater by means of screw-
but the columns and
their bases may be formed in one piece and
connected as shown in Tig. 8, if desired.
Two of said heaters are employed in the fur-
nace, one being arranged on each side of the
boiler and the grate-bars in the fire-box of the
furnace, the two being united by means of
pipes I E, extending transversely across the
furnace below said grate-bars.

The letters F F represent a pipe extending
from the rear pipes I, or any portion of the
lower part of the Leater, to the lower portion
of the boiler, establishing water communica-
tion between said heaters and boilers ;and G
G are pipes, connecting the upper parts of
separate sections of the heaters with the up-
per part of the boiler, above the water-line in
said boiler, establishing steam communication
with the Doiler and heaters, the pipes ¥ and
G operating together to allow the water to
feed from the boiler to the heaters and circu-
late therein, and allow steam formed in the
columns to tlow into the steam-space of the
boiler.

Between the columns of the heater are
formed passages I I, extending from the inside
of the heaters toward the outside of the same,
and inclining toward the front of the furnace,
for the purpose of increasing the heating-sur-
face of the columns and facilitating the draft
through the furnace, the ends of the first col-
umns being rounded for the same purpose.

The letter K represents a pipe, extending
from the lower part of one or both of the
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heaters, which may serve asa feed-pipe or as
a blow-off, if the feed-water is conducted di-
rectly into the boiler.

A series of heaters, as above arranged, may
be employed when a nest of two or more
boilers are used, one or more heaters being
placed between two boilers, and connected to-
gether and with the boilers, as above de-
scribed. :

The operation of my improvement will be
igadily understood from the above deserip-

1011,

The water being fed into either the heaters
or the boiler, as may be desired, finds its
proper level in both, the heaters serving to ab-
sorb the heat usnally absorbed and wasted Ly
the side walls of the furnace, and to lieat an
additional quantity of water and generate
more steam, thus saving fuel and increasing
the capacity of the boiler.

The advantages of the heater, as thus eon-
structed and connected together and with the
boiler at their lower ends, are thata thorough
circulation of the waterfrom the boiler through
the heaters is effected, and any unequal ex-
pansion of the parts that would be disastrous
to other heaters is overcome, and each sec-
tion may be made in itself a separate heater,
auxiliary to the boiler; and when the columns

are_/Separately constructed and united, as
own in Fig.7, any column or section, in the
case of injury, may be removed and replaced,
without requiring the rene ral of the entire
heater.

What I claim, and desire to secure by Let-
ters Patent, is—

1. An auxiliary heater, composed of sections
of columns, two or more of said sections being
Jocated on each side of a steam-boiler and the
grate-bars, and having independent connec-
tion with the steam-space, but conimon connee-
tion with the watcr-space, of said Dboiler, sub-
stantially as described.

9. Tnthe combination, with a boilér-furnace,
of a heater, composed of one or more col-
umus, having oblique passages between them
leading from the fire-box to a space between
the outer surfaces of the water-columns and
the inner side walls of the furnace, for the
purpose of increasing the heating-surfaces of
the columns i

and enliancing the draft through
the furnace, substantially as set forth.
In testimony whereof I have hereunto set
my hand in the presence of two witnesses.
C. D. SMITH.
Witnesses:
JamEs L. NORRIS,
James A. RUTHERFORD.



Correction in Reissue Letters Patent No. 7,954.

This is to certify that the annexcd Reissued Letters Patent No. 7,954, granted
November 20, 1877, for Improvement in Steam-Boiler Furnaces, have been corrected
for the purpose of remedying a clerical error by erasing the phrase “assignor to Daniel
J. Morrell” and the word “assignee” in the statement of the order to issue, and the
name ¢ Daniel J. Morrell” in the granting clause, and by inserting in lieu thereof, at
the proper places, the name of “Charles D. Smith,” the inventor, it appearing by the
instrument of conveyance, recorded April 18, 1878, in Liber M, 21, page 357, of the
records of the Patent Office, that at the date of issuing the within Reissued Letters
Patent Daniel J. Morrell was not the assignee of the whole or any undivided part of the
original Patent, dated July 20, 1875, as required to be by section 4916, Rev. Statutes.

September 9, 1878.



