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To all whomy it may concern:
Be it known that I, Err I, RUSSELL, a citi-
zen of the United States, residing at San

Francisco, in the county of San Francisco and

oState of California, have invented an Im-

- proved Ore-KFurnace, of which the following
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18 @ Specification,
The invention consists in the construetion
and combination of parts, as hereinafter spe-
cifically deseribed and claimed.
~Figure 1 18 a side view of my improved
farnace. I'ig. 2 isa central longitudinal sec-
tion through the furnace. Tig. 3 is a trans-
verse section through the furnace, Fig. 4 is
atransverse section through the furnace show-

ing the agitator in position within one_of ghe

ore-chambers.

Similar letters of reference are used to indi-
cate like parts throughout the several views.

Let A represent the body of a furnace.
This furnace I construet of briek with a fire-
place, 3, at one end and with a horizontal
flue extending along through the furnace to a
large combustion-chamber, C, at its opposite
end. o -
The body of the furnace may be extended
as long as desired, as will be hereinafter more
fully described. |

The combustion-chamber C, I prefer to make
with an inclined top or roof, D, which grad-
uaily descends from the top of the furnace at
1ts rear end downward toward the lower end
of the stack or chimney E, with which it con-
nects; but i1t can be made in any desired form

as long as 1t has sufficient capacity; but in.

any case it will connect with the chimney or
stack I at or near a level with the bottom of
the furnace, so that the draft will draw the
heat and products of combustion from the
lowest point possible. This arrangement pro-
vides a still-chamber or eddy above the line
of draft, thus retaining the heated vapors and
products of combustion as long as possible
before allowing them to escape up the chim-
ney. | _.

Across the heat-passage or main flue, which
extends through the body of the furnace, I se-
cure the ore-chambers F T T, so that their
open ends pass through the walls of the fur-
nace on each side. I use as many of these

ore-chambers as the length of the furnace will | gates, a b, which pass across the pipe and cut

| permit by placing them about four inches

apart and parallel with each other. These
ore-chambers can be made of any desired
shape, either square, circular, semicircular,

59

or triangular in cross-section. In the present

instance I have represented three different

forms in the same furnace. These echambers

pass across the flue or heat chamber at a point
about midway between its bottom and top, so
that the heat and produects of combustion can

60'

pass all around them, leaving sufficient space

above and below them to avoid impeding the
draft.
stated, pass through the side walls of the fur-
nace and are open, so that a rake can be in-
troduced into one end and the contents of the

{ chamber forced out through the opposite end

or drawn out through the end into which the
rake is introduced.

The ends of these chambers, as above

7C

I provide suitable heads or doors, (¢, for

closing the ends of the ore-chambers, so that
each chamber can be sealed up when desired.
If deemed preferable, these doors can be

weighted and hinged at the top, so as to ren-

der them self-closing.
Whenthe ore-chambersare circular in form,
I pass a shaft, I, through the chamber, so

‘that the ends of the said shaft pass through

and have their bearings in the heads or doors,

which 1n this case should be set in vertieal

slides in order that the doors may be ralsed
upward when a charge is to be withdrawn.

On the shaft H, I secure, spirally or other-

wise, projecting arms or stirrers I, which can
be revolved so as to stir the ore in the cham-
ber by rotating the shaft without opening the
end doors. This stirring arrangement will
only be required in roasting certain classes of
ore, while some ores are better treated or

roasted without stirring. In this latter case

the stirrers need not be used. __

1o charge the chambers, I connect a large
bin, J, above the furnace with each chamber
by a square pipe, K, which passes down
through the top of the furnace and into each
chamber. This pipe must be made of refract-
ory material for a short distance above the
furnace, so that it will not be affected. by the
heat. | |

"F'o regulate the charge of ore, I employ two
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- condensed,

off the communication, and can be drawn out
when the chamber is to be charged. One of
these gates is just above the top of the furnace
while the other is farther up toward the bin,

so that the ore contained in the pipe betweeu
them 18 just sufficient to form a charge. The
upper gate 1s first drawn to fill the pipe above
the lower oate. Itisthen closed and thelower
gate 1s dmwn so as to let the charge descend
into the chamber. The lower n*ate is then

closed, so as to prevent the fames from the

1‘0&813111&* ore from ascending into the pipe.

If the fumes from the roastmn* ore areto be
I connect the chambers with a con-
denser by a pipe, M, having suitable branches
and provided with valves or gates, as shown.

The ore to be roasted 1s first broken and
crushed to the desired degree of fineness, and
in this condition 1t is charged into the cham-
bers. 'The heat and pr oducts of combustion
from the fire-place will then pass through the
flue or heat-passage and entirely surround
each chamber without coming 1n contact with
the ore, and each of the chambers will be
heated and the ore inside of them roasted af-
ter a short exposure. The quantity of orein
each chamber is. smalls but I use alarge num-
ber of chambers, so that the ore is quickly
roasted with a small amount of fuel, and the
aggregate quantity roasted 1s comparatively
large, thus accomplishing the roasting in a
very economical and thorough manner.

It should here
of the furnaceis controlled by a slide or damp-
er, L., placed across the end of the combus-
tion-chamber, as shown; or it may be placed

~within the chimney.

I am aware that it 1s a common praetice to

roast ore without its being brought in contact

with the products of combustion, and many
forms of apparatus have been devised for this
purpose.

Heretofore a Serles of transverse tubular
ore chambers or retorts, alternately connected

at their opposite ends, have been arranged in |

Le remfuhed that the draft |
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a turnace, each retort containing a screw-con-
| veyer, by means of which the ore is passed
' from one retort into the adjoining one.
ore isfed into the retort farthest from the fire,
and is passed suceessively through the several
retorts to the one nearest the fire, whence 1t
escapes into a suitable receptacle. In my in-
vention, however, the ore is fed into each re-
tort separately.
Sometimes the retorts heretofore used have

been placed in a vertical or an inclined posi--

tion instead of horizountal, and they have
been arranged in connection with various de-
vices for feeding the ore. |

Tam alsoaware that open-ended retorts have

heretofore been employed, and that the roof

and walls of the furnace are sometimes in-
clined. These forms of apparatus I do not

- broadly clain.

I am not aware that an ore-furnace has here-
tofore been built so as to combine the advan-
tages and the peculiarities of construction
hereinbefore set forth, and shown in the an-
nexed drawings; and therefore

What I claim as my invention 1s—

Anore-roasting apparatus consisting of the
furnace A, having a fire-place, B, at one end
that communicates with a combustion-cham-
ber, C, by a long heat-passage in which are
located the transverse open-ended ore-cham-
bers I' I I, the chimney I, communicating

with the end of the combustion-chamber on 4

level with the bottom of the furnace, and hav-
ing a valve, I,and the ore-bin J, located above
the furnace and connected to each ore-cham-
ber by a pipe, K, having gates « b, all com-
bined substantially as and for the purpose
specified.

In testimony that I claim the foregoing I
have hereanto set my hand and seal.

ELT F. RUSSELL. [L. s.]

Witnesses: |
WILMER BRADFORD,
CHAS. E. KELLY.
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