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SMELTING FURNACE.

Origingl appﬁuﬁbn fled December 29, 1625, Serial No. 78,156, Divided and this application filed

Fovember 27, 1926,

My invention has particular reference to
improvements in.smelting furnaces of the
reverberatory type, and its objects, gener-
ally stated, are, to provide & series of water-

g cooled bricixs, :ﬁe utilization of which affords
_an arch of lighter construction and thinner
furnace walls; and, to afford a furnace ep-
‘proximately one-third smaller in size, hav-

ing the smelting ca(gs::ity of a reverberatory
10 furnace of usual dimensions adapted to a

large output. - | . »
1%1 the accompanying drawings— »
Figure 1 is a cross section of the furnace
drawn on the line 1—1, of Fig. 2;
15~ Fig. 2, a plan view of the same, broken
away, the firing end being indicated, but the
‘flue end omitted; = . |
_Fig. 8, a longitudinal section through the
ling 3—3,0f F1g.2; . = .
op . ¥ig. 4, a vertical gection of one of the
hollow cooling bricks, with its cooling cham-
ber inserted;and, . . . ‘
Fig. b, a cross section of the same drawn
on the line 5—35, of Fig. & = o
The base of the furnace 1, constructed of
concrete in the usual manner, supports ver-
gically extending and parallel side walls 2,
a waﬂ 8, representing the firing end, a flue
end, which 1s of ordinary construction and
30 hence not shown, and an arched roof gener-
_ally designated as4. = .. .
‘ %he hearth shown is the subject of
lication for Letters Patent of the
. States, Serial No. 78,155, filed December
929th, 1925, of which this is & divisional ap-
plication, and while the means herein shown
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and described are particulerly useful im-

. eommbction with such a hearth structure, it
" will be obvious to those skilled in the arb
4o that said means can be s well applied to 2
furnace having a horizontally
hearth, or a hearth of other form.
. The hearth, of silicious material, com-
prises .an_intégral banked section 5, com-
8 nace, and having its upper terminal near
the arch. A mound ;lylortion 6, dividing the
smelting zone of the hearth into two parts,
extends longitudinally of the furnace for
50 about two-thirds of its length, and it is pro-

' vided &t its free end with a pointed terminal
7. 8and 9 denote channel-like sections dis-
" posed between the mound and the banked
~ gections which are adapted to cooperate with
-~ pp seid terminal in facilitating the flow of the

Thitsa

disposed -

tiguous with each side and end of the fur-.

Serial No. 151,284, .

metal into the metal bath 10 and out through
the tap hole 11. The matte and slag lines
«ig the metal Ibath gre denoteddby 12 and
ectively, showing & dee ath
-brou?hsgclose tz,the arch.g P p ’
In the ordinary furnace of this class, aver-
aging about 125 feet in length, the width
of the side walls ranges from 214 to 3 feet,
with an arch from 18 to 24 inches in thick-
‘ness. While I do not desire to be limited
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- to-specific dimensions, under the construc-

tion heretofore and presently to be de- .
scribed, it is practical to reduce the thick-

- ness of each wall and of the arch to 1 foot,

and reduce the length of the furnace to ap-
proximately 75 feet, without a decrease of
output. o -
- Adjacent the firing end of the furnace—
‘where the greatest hedt is generated——I pro-
‘vide an arch formation of hollow bricks, said 75~
bricks being denoted as 20. In the present
-embodiment of the invention, this formationr
consists, as shown in’ Fig. 3, of three sets of -
said bricks, said sets being designated as 21,
as each are of identical construction. Each
sot constitutes the enclosing roof structure at
this portion of the furnace, and, sfter the
first - one, is disposed in  ascending and
stepped relation to an adjacent set, and they
are provided with expansion joints 22, as are
“tommon in srch construction. In view, how-
ever, of the cooling means to be described
end which effect & reduction. im expansion;’
these joints may be about one-third as thick
g thoss commonly required. The balance
of the arch may be constructed of brick, and
in sny suitable manmer, said stepped relation
of the different sections being maintained
throughout, s indicated in Fig. 8, to.allow
for expansion of the gases ‘Fi“oduced by the
smelting operstion, and to limit the erosive
effect of the gases on the arch.

The side walls and ends of the furnace
may be of light and ordinary brick construc-
tion, 'by reason of the protection afforded 100
by the banked sections 8. The upper ends
of the side walls, however, directly exposed
to the heat in the zone covered by said sets
just described, are also built up of the said

ollow bricks, as shown in Fig. 1, the same 105
being disposed in the same vertical planes
occupied by the similar bricks in the arch.
Should the furnace be one in which a hearth -
of different form is utilized and which would
afford but little, if any, protection to the 119
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- extending close to the,

10

2

side walls, it would be desirable, as is evi-.

dent; to extend this hollow brick construc-
tion farther downwardly in said walls.
Each of the hollow brick is adapted to
carry a eylindrical container 30, preferabl
of metal, provided with a top 31. Through
one side o? the top, a pipe 32 is secured with
a’ watertight connection, its lower terminal
bottom of the con-
tainer, and its upper terminal projecting a
short distance above the top. On the other
side of the top, a nipple 33 also.affords com-

. munication with the container.

18

A cold water main 40 and a hot water
header pipe 41 are operatively mounted on
the furnace for each transversely extending
row of brick ™ the arch and the adjacent
brick in the side v-alls which carry each a

- container just described, and the same are

20
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connected up with the containers through
the T’s 42 and the rubber tubes 43 and 44,
thereby establishing a circulation of water

~ through said containers. As is obvious, if
. deemed desirable, but one cold water main

and one hot water header may be provided
for each two rows of the cooling brick, and
the adjacent cooling brick disposed in the
side walls. '

" The. openinis to accommodate the cen-
trally located hoppers 50 and the side hop-
pers. 51, where located in connection with

" the cooling means, are provided by eliminat-

35

ing a hollow brick for each, as indicated in
Fig. 1, otherwise the hoppers, arranged in
the relative positions shown and in the re-
uired numbers, present the usual construc-

tion.. The means for firing the furnace 52,

_and the buckstaves and connections, gener-
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ally designated as 53, are also of ordinary

construction, and perform their common

functions, - : .
" The cooling means referred to permit a
relatively light construction in.the walls and
roof, thereby reducing the size of the fur-
nace without reducing its capacity, and at
the same time adding to its life by limiting
the corrosive effect of the smelting opera-
tions. . As it will be noted, the closed end
of each of said hollow brick as laid provides
an inner peripheral section of the furnace
and the open end provides an outside section

of the furnace, hence if the same should be--

come defective, through erosion or otherwise,

it can be readily replaced as it is accessible ex-

&

teriorly of the furnace. Said means, as is

evident, may be installed in other sections

of the furnace more remots from the firing

- end than are shown in the present embodi- .

g .

i

tendin

ment, and othér changes in and.- modifica-
tions of the construction described may be
made without departing from the spint of
my iil\zention or sacrificing its advantages.

aim: : : ‘

-1, In a_reverberatory smelting furnace

having vertically extending side and end
walls and a roof, cooling means located ad-

of hollow brick laid in the roo
walls conti

the closed ends

roviding inner peripheral
portions of the gur

nace and the open ends

60 .

jacent the firing end, comprising a plurality
f and in the

ous to the roof, each brick be-

ing open at one end and closed at the other,.

70

extending exteriorly thereof, a metallic.con- "

tainer mounted within each ‘brick, a cold
water main, a hot water header pipe, and
means for operatively connecting said main
and pipe with each container. S
2. In a smelting furnace, an arch construec-
tion comprisin ‘
transversely of the arch, each brick being
open at one end and closed at the other, the
closed ends providing inner peripheral por-

7%

a set of hollow brick laid A
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tions of the furnace and the open ends ex- -

exteriorly thereof, a plurality of
sets o
cending and stepped relation with the first
set, relatively thin expansion joints disposed

between the sets, a metallic container mount-

ed within each brick, & cold water main, a

" hot water header pipe, and means for op--

eratively connecting said main and pipe with

similar construction located in as- =

96

each container to provide for a circulation

of water through the container.
. 8. In a reverberatory smelting furnace, &

‘brick construction for sections of the furnace.
“subjected to the corrosive effect-of smelting

operations, comprising a ‘plurality of hollow

Q8

brick, each brick being open at one end and -

“closed at the other, the closed ends provid-

ing inner peripheral portions of the fur-
nace and the open ends extending’ exteriorly

_thereof, a metallic container mounted within

100

each brick, a cold water main, a hot water -:

header pipe, and flexible connections for
each container with the cold water main and

108

the hot water pipe for establishing a circu- -

lation of water through the container.

_-4. In & smelting furnace having a cooling
system, including a cold water main and a
hot water header pipe, a plurality of hoilow
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cooling brick, a metallic container detach- -

ably mounted in each of said brick; and con-
nections for each container with the main
and pipe for establishing a circulation of
water through the container. =

HENRY L. CHARLES.




