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To all whom it may concern:

Beitknown thatI, CHRISTOPHER CUNNING-
HAM, Jr., of the city of Br ooklyn,in the county
of Kmos and State of New York, have in-
Vented a new and useful Improvement in
Smelting-Furnaces, of which the following is
a spec1ﬁcat10n

Thisinvention relates to smelting-furnaces,
more especially to those for smelmncr copper,
in which the smelting-chamber is surrounded
wholly or in part by a water-jacket; and it
relates particularly to the construction of such
water-jacket. Water-jackets for such fur-
naces as heretofore constructed have been
composed of one inner shell completely sur-

rounding the smelting-chamber of the furnace -

and one outer shell surrounding the inner
shell, with a space between the two shells for
water. Owing to the unequal expansion and
consequent racking action to which different
parts of the inner shell of such jacket is sub-
ject, its joints are liable to become leaky, and
when leakage occurs it is difficult to repair.
The obj eet of my improvement is to obtain
a water-jacket for such a furnace which is
less liable to leak and which on becoming
leaky in any part may easily be repaired bv
renewing that part without disturbance to the
other palts of the jacket; and to this end my
invention consists in the combination, insuch
a jacket, of upright water-tubes and means of

supplying the water thereto and establishing.

a circulation therethrough, as hereinafter de-
sceribed and claimed.

My invention is illustrated in the accompa-
nying drawings, in which—

Figure 1 1epresents a central vertical sec-
tion of a copper- smeltln@ furnace embodying
my invention. Fig. 2 1ep1esents a horizon-
tal section in the 11ne 2 2 of Fig. 1.

Similar letters of reference deswnate corTe-
sponding parts in both figures.

A A’ designate the smeltm‘r-chambel of the
furnace. The lower part, A of this chamber
consists of a water-jacket formed of an inner
shell, @, and an outer shell, b, having a water-
space between them, and a sole-plate C lined
with fire-brick. The outer shell, b, is sur-
rounded, or almost completely so, by an air-
box B, between which and the interior of the

said lower part, A, are. provided openings c

for tuyeres, and in 1ts lower part is the dis-
charge-opening d. .

The upper part, A', of the smelting-cham-
ber, including the greater portion of its depth,
consists of a water-jacket composed of nu-
merous upright metal tubes e, preferably of
iron or steel, arranged close together side by
side and closed at their ends, the lower ends
resting upon the jacket ¢ b. The interiors
of these tubes have communication near their
lower ends with a water pipe or conduit D
and communication near their upper ends
with a water pipe or conduit E, the said pipes
or conduits surrounding the several tubes e
and each of said pipes or conduits being com-
mon to all of said tubes. The communica-
tions between the conduits D and E, respect-
ively, and the tubes ¢ are made by small
branch pipes f, in which are detachable coup-
lings g—suech, for instance, as are commonly
known as ‘‘unions”—which afford provision
for the disconnection and removal from the
said conduits of any one of the tubes e and
its replacement by.a new tube without dis-
turbing any other tube.

To provide for the constant supply of cool-
ing-water to the conduits D E and tubes e,
the said conduits D and E are represented as
furnished with inlet and outlet 2 and 4, the
inlet being to the upper conduit, E, and the
outlet from the lower conduit, D, or vice
versa, according to the direction in which the
circulation through the tubes e¢ may be de-
sired, such direction not being material to my
invention. The cooling-water may be sup-

plied by natural pressure from an elevated

Teservoir or by a pump.

The tubular water-jacket, consisting of the
upright tubes e, is represented as sturrounded
with an outer shell or casing of metal plating,

4, between which and the exteriors of the tubes

there is a space left for a packing or filling of
asbestos or other non-conducting material 7.
The union-couplings ¢ are outside of this cas-
ing 4, so that the said casing need not be dis-
turbed for the disconnection and replacement
of either of the fubes ¢, the said tubes when
the couplings are disconnected being easily
removable and replaceable from the inside of
the chamber.

It is obvious that the tubular jacket might
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be continued downward to any depth, but it
is more convenient on account of the air-box
and the tuyeres that the water-jacket form-
ing the lower part of the chamber should con-
sist simply of inner and outer shells. This
construction of the lower part of the chamber
isnot liable to the same objections as the con-
strauction of the higher or upper part thereof,
as the heat in the lower part is not so intense.

What I claim as my invention is—

1. In a smelting-furnace, the combination
of a water-jacket composed of a series of up-
right tubes, a conduit for supplying water to
said tubes near one end of each, branch pipes
from said conduit one for each tube, a con-
duit for the escape of water from the said
tubes near the other end, branch pipes one
for each tube leading to the latter conduit,
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and detachable couplings in said branch pipes
to permit the separate removal and replace-
ment of the tubes, substantially as herein set
forth.

2. In a smelting-furnace, the combination
of a water-jacket composed of a series of up-
right tubes, a casing surrounding said jacket,
a water-supply conduit and a water-escape
conduit surrounding the said jacket outside
the casing, branch pipes between the several
upright tubes and the supply and escape con-
duits respectively, and detachable couplings
in said branch pipes located outside of the
casing, substantially as herein set forth.

CIIRISTOPHER CUNNINGIIAM, Junior.

Witnesses:

FREDK. ITAYNES,
Lipa M. EGBERT.
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