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To all whow it maz Yy CONCErn :

and CHARLES BELL, both of the city of Sae-

ramento and State of C‘ahfm nia, haveinvented |

a new and useful Improvement in Smelting-
Furnaces, of whmh the followmﬂ 1S 4 specl i-
catlon

The invention relabes to that class of fur-
naces used for smelting and reduction of ores
and metals, wherein ooke coal, or other car-
bonaceous substances are used and we use
hot air instead of eold air, a,nd f01 the pur-
poses hereinafter mentloned

The object of this 111ve1:1t1011 is to construct
a furnace so as to use the combustible mate-
rial to the best advantage and to obviate the
diffieulty of furnaces ﬁeemnw or clogging up.

The invention consists in the construction
of an deapendent or auxiliary furnace or fire
box under the main crucible or smelting-fur-
nace,an independent bottom to the main crueci-
ble eomposed of fire-clay or other suitablesub-
stance, and a water-jacket made in two sec-
tions or circular rings, the lower section of
which is a little larger in diameter than
the upper, or made in one section with a pro-

Or
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25

jection formed on the inside plate of which | -

the water-jacket is made, thereby producing
‘an overhanging edge or projection which
serves to protect the tuyeres or air- -passages
“from being clogged up by the material in the
furnace, bemo crowded against them. It also
allows the mass in the farnace to loosen up a
little, and makes it easier for the air to pene-
tra,te and render more perfect combustion,
consequently more intense heat. The lower
furnace being directly under the bottom of
the main furnace, heats the same to a high
temperature and keeps the metal in a molten
state and in good condition to draw off when
necessary,and thereby obviating the necessity
of a lead-well, as in the ordinary silver-smelt-
ting furnace. Thefire from this furnace passes
into an adjoining chamber or oven, in which
45 are pipes for the purpose of heating air.to a
- high temperature before it enters the smelt-
‘ing-furnace. We also introduce steam into
the stack at a suitable point to aid in oxidiz-
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ing the ore before 1t reaches the melting-point

50 in theecrucible. Italsocontrols the heat in the

‘their size making the necessary projection
‘over the tuyeres.
of water-jacket m%de In one section, with the

lower part- of the inside shell exp&nded by

swaging or rolling sufficiently to produce the
‘necessary projection, and thereby avoid the
‘use of rivets as far as possible on the jire-sur_-
face, which 'is especially desirable. |

| B a,Salth in precipitating any of the preelous
Be it known that we, EDWIN GUY SMITH |

metals that might otherw 1se pass of_’f in fumes
by volatilization. .
In the description of the aceompanymg 55

| drawings; Showmg different forms and parts of
our 1nvenblon qure 1 is a sectional eleva-
“tion of a fmnzwe

| Plﬂ 2 is a sectional view
of heating-chamber. Flg 3 18 an end eleva-

‘tion showing one section of pipe in heating- 66
~chamber, Flg
of furnace.
‘shows side dev%mn of furnace,side cut away,
showing water-jacket made in one section,the
“inside made from tubes of different dmmeters,._
‘with a lip turned outward on the lower part
~of the upper tube and turned inward on the
‘upper part of the lower tube,

2. Flﬂ‘ 4 shows a ceross-section
Fig. 5 (Supplementwy dl&WlDD‘) |

~and the two
Jolned by rivets or welded, the difference in

Pm 6 shows sideelevation

Fig. 1 represents a smelting- furnace com-
posed of stack >, water-jacket J, projection
N, bottom B, auxiliary furna.ce I, tuyere-
pipes P, distributing-pipe P, and steam-pipe
O, said parts being operated as follows: The
ore to be smelted is fed in at a suitable point
in stack B, accompanied by a suitable quan-
tity of coke, coal, or other fuel, and the neces- 8s
sary flux, and as the fuel is consumed the mMass
Cons banbly presses downward and is warded off
by projection N, thereby prevernting a possi-
bility of pipes Pbeeommw clogged or stopped
up by the ore or slag from pressing against go
them. As the mass passes the proj ection N, |
the space being larger in the lower section of
water-jacket J, it1sallowed to loosen up, there-
by affording the air-blast entering through
pipes P a better opportunity to permeate the
mass, rendering combustion more complete
and the heat more intense, making the slag
thin and thoroun*hly separating the metal
from it, and the slag in better condition to be
drawn off.

A fire 1s mamtamed in farnace F for the
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upper part of the furnace, and the moisture | double purpose of, first, heating the bottom
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B, which forms the basin of the main furnace,

W_e do not presume the use of hot-air or a 43

to a degree suificient to keep the metal in a | water-jacket furnace to be new Or an inven-
- molten state atter it has been separated from
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~ while in R, thereby overcoming the cooling |

the ore, and in good condition to draw off |

when necessary to do so; second, the heat

from furnace F' passes into an oven or heating-
chamber, (shown in Fig. 2,) which will here-
Inafter be described. Pipe O in Fig. 1 con-

neets with asteam-boiler,through which steam
enters into the furnace for the purpose of as-
sisting the oxidization of the ore before it

reaches the melting-point, and keeping down

the heat {rom the upper part of the furnace;
also keeping the mass in a moist condition,
serving to condense any of the precious metal
that might otherwise pass off in fumes by vola-
tilization. . - ~
Fig. 2 shows a side elevation of heating-
oven, showing pipes R, through which the air
passes from the blower before entering the
furnace. The air enters pipe A, Fig. 3, passes

through pipes R into large pipe C, into which

the U-shaped pipes R are connected, and,

- passing through R, is conveyed by pipe C

through the tuyere-pipes P in Fig. 1 into the
furnace, having been heated to a high degree

effect produced on the melted metal by the

- - cold blast, which is the great cause of ordinary
- 30

furnaces freezing up, together with the ab-

sorption of heat by the usual solid bottom and

lead-well. o m .

~ Fig. 3 shows one section of pipe in heating-

oven, just described in Fig. 2. | |
Fig. 4 shows a cross-section of furnace.

- 1s the bottom, heated by the fire in the furnace
K, Fig. 1. J is the water-jacket, through

40

which water is allowed to pass or circulate
at all times, preventing the destruction of the
surrounding parts by the intense heat.

Figs. 5 and 6 show forms of water-jacket
madein one section, with the projection formed
on the inner plate for protection of tuyeres,
&c. '

Bi

of steam into the stack, substantially as and for

- Witnesses:

tion, and we do not confine ourselves to any
particular form of heating-oven or arrange- .
ment of pipes. Any form best suited to the
purpose may be used; but | |

What we do claim, and wish to secure by
Letters Patent, is— |

1. A water-jacket in a smelting-furnace, the
internal diameter of which at the lower part
is greater-than that of the upper, the differ-
ence forming a shoulder or projection above
and for protecting the tuyeres or air-passages
from being clogged by the descending mass in
the furnace, substantially as and for the pur-
poses described. | .

2. An independent or auxiliary furnace, in
combination with a water-jacket of different
internal diameters, an independent bottom,
hot-air oven, and pipe O, for the introduction

50

60

the purposes set forth. -
3. An independent bottom in a smelting-

furnace,in combination with auxiliary furnace;

water-jacket with projection over tuyeres, hot- |
alr oven, and pipe O, for the introduction of 70
steam into stack, substantially as and for the
purposes described. - .
4, A water - jacket with projection over
tuyeres or air-passages, in combination with
theindependent bottom,auxiliary furnace hot- 75
alr oven, and pipe O, for the introduction of
steam into the stack, substantially as and for
the purposes deseribed. | - ,
5. Pipe O, in combination with water-jacket
with projection over tuyeres, independent bot- 8o

‘tom, auxiliary furnace, and hot-air oven, sub-

stantially as and for the purposes deScribe_d.

'EDWIN G. SMITH.
'CHAS. BELL.

S. S. SOUTHWORTH,
A. J. THOMAS.
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