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UNITED STATES

1,440,106
PATENT OFFICE.

EDWARD H ROTHERT OF SEATTLE, WASHINGTON

. PRrO_QESSI_ AI\TD AP?ARA’.?US FOR _ELECTRIC SMELTING OF ORES.

'Ap'pliéation' filed June 14,

To aZl whom, it may concern.:

Be it known that I, EDWARD H. RorHErT,
a citizen of the United States of America,
and resident ‘of the city of Seattle, in the
county of King and State of* Washmgton.
have invented’ certam new and useful Im-

~ provements in Processes and Apparatus for

Electric Sielting 6f Ores; of wh1ch the fol:
lowing is ‘a specification. -~
My invention relates to a process and ap-
paratus for the eléctric smeltlng of ‘ofes.
_The ‘object’ of my invention'is to’ produce

ST oan unploved ‘progess dnd’ ‘gpparatus for car-
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rying it out wherein the refining of the miol-
ten metal may be dorng in'the same fufnace
in which it has been’ reduced or smelted from

~ the ores.
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In’ the  accompanying drawmcrs I have

shown in a simple and somewhat dlagram—

matic manmer, an apparatus nmade upon the
principle of my ‘invention'and will herein-
after describe the’ construction thereof and
the manner of usmb the sarne 1n C‘LI‘I‘lelO’
out my process.

That which I consider novel and upon
which I desire to secure a patent will be spe-
cifically defined by the clais.

Figure 1 is an élevation, partlv il plan of
the apparatus employed.

Figure 2 is 2 plan view of the same appa-
ratus :

Figure 3 is a section through thé furnace
roof ‘and the sleeve valve by wh1eh ore feed
is controlled.

Figure 4 is a section illustrating the con-
structlon of the 1nd1v1dual ore roastmO' con-
tainers. '

The furnace 1 is largely of a standard
type of construction. ‘It has a hearth 10
which is provided with a tap hole 11 through
which the metal is drawn off when desned
It also has doors or working openings 12
through which or through other elevated
openings the slag may be “drawn off and re-
fining and modlfvm charges may be added.
It also has the electrodes 2 and a charging
opening 13 in its roof. The particular con-
struction of these parts shown are given
merely to illustrate a mechanism and type of
apparatus which may be used to carry out

‘my invention and not in any sense ag limit-

ing my invention to the specific constructions
shown.

At a point which is elevated’ relatnre to
the furnace, is a chamber 8 within which are
a series of ore roasting chambers 4 open at

1921. Serial No. 477,421.
iop and bottom. A removable 1id or cover
40 closes the upper end of each and a slid-
able plate 41 mounted upon rollers 41, or in
any other suitable manner, closes the bottom
of each. The slides 41 ave separately mov-
able' to open and to close the chambers 4.
The operating mechanism shown consists of
a lever 48 pivotally mounted at 44 upon a
bracket or arm 45 and connected with ah arm
46 extending from plate 41, as by a link 47.
" The chamber 3 is larger than the ore re-
celving contalners 4 enouU]e so that there is
an open space all around said containers.
Tnto this chamber is conducted heated gases
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from the furnace 1, by means of the connect- _

ing pipe 30. A stack 31 discharges the waste
oases from the chamber 3.

As an additional means for heatma the
ore 1oast1ng containers, which means may
at times be the chief means and which at

other times may be only supplemental or en- '

tirely 'dispensed with, T hawe provided an
oil burner or supply plpe 5 and a strround-
ing air supply pipe 50, which receives the
dlsclmr oe from a fan 52 or other source of
supplv ‘of air under pressure.
ply pipe may have a section as 51, located
within the stack 31 or otherwise heated.

Beneath the chainber 3 in which the ore
is roasted and preliminarily heated, is a hop-
per 6 of sufficient size to receive ore dis-
charged from all of the containers 4. A
feed screw 60 conveys the ore in a steady and
uniform manner to the furnace.

The ore discharge is through a control-
ling device which may be called a valve. It
has am outer casing or barrel 7 into one end
of swhich the ore is fed and from the other
end the gases received from the furnace are
chseharored into the flue 30. It has a side
opening conneemng, as by a sleeve 70, with
the ore charging opening in the top of the
furnace.

Within this casing is & rotatable sleeve 8
which is open at both ends and has a side
opening 80, adapted when properly posi-
tioned to register with the bottom discharge
opening of the outer casing 7. When turned
to the position shown in Figure 3, the dis-
charge of ore to the furnace is pr evented by
the closure of the opening 18. The sleeve ro-
tation may be secured by any suitable means.
The means illustrated consists of a toothed
segment 81 on the sleeve 8 and a worm 82
murnaled in the casing 7.

The operation of the furnace is as fol-
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lows: We will first assurae.that.the appara-
tus hasibeen heated:to a suitable temperature
for carrying on the work. The ore roasting
containers 4 are charged and the ore heated.
These are in turn and &t such intervals as
required, discharged into the hopper 6, from
which the ore is slowly and contintiously fed
into the furnace where it is-subjected:-to the
reducing action of the electric arc. The ore
containers 4,.as discharged are refilled with
ore,. The hot.gases generated. in the furnace
1 escape .through. the opening 13, casing 7
and pipe 30 to-the ore roasting chamber 3.

‘When . this -has .reached the .point where
the.desired amount.of molten.metal has been
produced, the feeding-of ore is stopped and
the refining- treatment -begins. It is of
course understood that remowval of the slag
is:provided. for either through the openings
12 or such.other -openings as may be re-
quired. s . :
..At this time, or at any.later- period de-
sired, the sleeve 8 is turned to close commu-
nication with the ore roasting and supply-
ing parts of the.apparatus. The furnace
can then be operated as a closed furnace.
Such. refining or.modifying components as
it may be desired to incorporate in the metal
may be introduced threugh the openings 12.
or ‘otherwise and the contents-subjected to
the heat of the furnace as long as necessary
or..desired. :The-furnace may be operated
successively as a reducing or smelting fur-
nace and asa refining furnace, the molten
metal not theing discharged. or cooled until
it has been refined and made of the exact
composition desired for the finished:metal.

The molten metal may be discharged from
the furnace by:opening .a pouring hole, as
11, by tilting, if the furnace be of that type,
or in.any suitable manner. If the furnace
be of a tilting type, the casing 7 should not
be mounted upon or secured to the furnace,
but be disconnectible therefrom.

- What I claim as my invention is:

1. An electric smelting apparatus com-
prising a furnace having reducing electrodes
therein, ore roasting containers, means for
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applying heat .generated -in .the furnace to
said ore roasting containers and controllable
means for positively feeding ore discharged
from said containers into the furnace.

9. An electric smelting apparatus having

_a reducing furnace and..electrodes therein,

a series of ore roasting containers, a hopper
adapted to.receive -the discharge from all
said ore roasting containers, means for reg-
ularly feeding roasted ore.from said.hopper
to the furnace and means for .closing the
ore receiving opening of said furnace where-
by the same furnace may be operated as a
finishing furnace. v ,

3. An electric smelting .apparatus com-
prising a furnace having.electrodes.therein,
a .series :of  ore .roasting. containers.and a
heating enclosure surrounding :said.contain-
ers, a hopper adapted .to receive. the ore as
discharged from said containers, means for
feeding ore from said hopper to the furnace.
and means’ for .conducting heat from said
furnace to the enclosure which containsthe
ore roasting containers. ’

4. An electric smelting. furnace compris-
ing a furnace and electrodes therein, said
furnace having an ore charging opening in
its top, means for feeding ore through said
opening and & valve for closing said open-
ing, consisting of .a rotatable shell having 2
feed ‘discharge opening in its side.adapted
to be turned into and .out.of registry with
the charging opening of the furnace.

5. The process of electric smelting and re-
fining of metals which consists in reducing
the ore by the action of an electric arc there-
on in a furnace,and.then refining the molten
metal in the same furnace.

6. The. process of electric. smelting of ores
which consists in forming a reducing arc in
a furnace, feeding the ore to the furnace so
as to be acted upon by the arc to reduce it,
drawing off the slag, cutting off the ore sup-
plv and refining the ore in the same furnace.

Signed at Seattle, King County, Wash-
ington, this 9th day of June, 1921.

EDWARD H. ROTHERT.
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