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To all whom it may concern:

Be it known that I, I'raxx J. Toxng, of
Niagara Yalls, Niagara county, New York,
have invented a new and useful Process of
Reducing Ores, of which the following is a
full, clear, and exact deseription, reference
being Lad to the accompanying drawings,
forming part of this specification, in which- -

Figure 1 is a sectional side elevation show-
ing one form of apparatus lor earrying out
my method; and Ifig. 2 is a similar view
showing another forn of the apparatus.

My invention velates to the reducing or
smelting of ores in an electric [urnace; espe-
cially, tha reduction of refractory ores.

The invention is designed to assist in the
reduction af the material, and [acilitate the
removal froun the zone of the arc.

To that end, the invention consists broadly
in causing the products to descend from the
reaction zone of the arc along an electrically
heated resistance conductor. ‘The produets
may be either wholly reduced or partially
reduced by the are before théy descend along
the supplemental conductor.

In the drawings, referring to the form 6f
Fig. 1, 2 represents a refractory receptacle
within which depends the upper electrode 3,
constituting one terminal of the eleetric fur-
nace. In a hole in the bottom of the recep-
tacle is placed the carbon base-block 4 which
constitutes the other terminal.  On the cen-
tral part-of this base-block rests a resistance
conduetor 5, which in this form consists of o
column ;of carbon or other condiictive: re-

fractoryanaterial, which isso formed astogive ;

resistanéd to the passage of the current and
therefore heat the produet of the furnace as
it descends from the zone of reaction.  The
upper end 6 ol the resistance conductor 5
constitutes the lower eleetrode of the are,
which is maintained between the lower end
of the upper clectrade 3 and the top of the
resistance conductor. The charge 7, which
preferably consists of ore or a compound con-
taining the material to be reduced, together
with & reducing agent, preferably fills the
furnace and surrounds the upper eleetrode,
s0 that the arc is completely inclosed in the
mass of charge. As reduction progresses,
the reduced products descend along the
heated resistance conductor into the receiv-
ing space 8 in the lower end of the cavit
from which they may be tapped at intervals
through the tap hols 9. :

The electric circuit which maintains the
are may constitute the same circuit or a dif-
ferent cireuit from that used to heat the re-
sistance conductor. Thus, in Fig. 2, I show
a furnace in which two clectric circuits are
cmployed. In this form the resistance con-
ductor 5 consists of a cylinder or tube of
carbon, or other reflractory conductive ma-
terial, having connections 10 and 11 to a
source of electric eurrent by which it is heat-
e, In this form, I have shown the upper
clectrodes 3’ as projecting through holes in
the sides of the furnace. The charge 7’
fills the furnnce as before, being introduced
at the top; and after it passes through the
zone of reduction formed by the arc the
products descend within. the heated resist-
ance tube to the receiving space 8”in the bot-
tom of the furnace cavity. From this re-
ceiving space they may be ta;)ped out at'in-
tervals through the tap hole 9’

The advantages of my invention result
from the action of the electrically heated re-
sistance conductor, along which the reduced
or partly reduced products descend before
being removed. The resistance conductor
aids in completing the reduction of partially
reduced material, also helps to agg}oméi{ate
small fused masses and particles and facili-

“tates their removal from the zone of the arc.

I thus aid in preventing volatilization and
absorption, or other loss of produet.

The process is especially applicable to the
reduetion of eleraents which at'the tempera-
turer 6f reduetion are subject to losses by
wplatilization for example, silicon and alu-
minum. - The products volatilized may be’
tlie orés, the reduced elenients or secondary
compounds {ormed in reduction. It is im-
portant in reducing such elements to avoid
oxcessive localizing of heat and to remove
the products Iromt the zone of great heat as
soon as they arc formed. This is accom-
I!lishod by the resistence conductor, which
1

cats the products, and assists in_keeping !

them in a fused condition facilitating their
romoval, and which also agglonerates sepa-
rated particles and provides an easy path
for descent to the receiving or collecting
space. :

Within the scope of my invention, man
other forms of furnaces may be omployedy;
also other forms of conductor electrodes, &c.,
may be employed without departing from
my invention,
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I claim:—

1 The method of reducing ores or com-
pounds consisting in electrically heating the
compound and the reducing agent within the
reduction zone of an electric arc, to & tem-
perature sufflicient to reduce the compound,
removing the reduced product by gfravity
away from the reduction zone, and electric-
ally heating said products during such de-
scent and removal, said heating being ac-
coraplished in & zone below and distinct Trom
the reduction zone substantially as described.

2. The method of reducing ores or con-
pounds consisting in electrically heating a
charge of the compound and a reducing
agent within the reduction zone ol an clec.
tric arc to a temperature suflicient to reduce
the compound, removing the products as
they are formed therein by gravity along a
resistance conductor, and clectrically hoent-
ing the products as they are thus removed
from the reduction temperature of said Zune,
‘said heating being accomplished in a zonc
below and distinct from the reduction zone
substantially as described. A

3. The method of reducing ores or com-
pounds consisting in meaintaining a reduction
zone by means of an electric are, colleeting
the products at a point below and removed
from the said reduction zone, causing the
products to descend from the reduction zone
to the collecting
and electrically heating the products during
their removal and descent from the reduction
zone to the collecting space, said heating be-
ing accomplished in & zone below and dis-
tinct from the reduction zone substantially
as described. ‘ = ‘

4. The process of reducing refractory ores
which consists in heating a chiarge of theé cor-
pound and a reducing agent’'to & reducing
temperature within the reaction zone of an
electric arc furnace, vemoving the products as
they are formed by causing them to descend
out of the reaction zone along un clectrically
heated resistance conductor, the upper end
of which constitutes the lower electiode of
said urcfurnace, and collecting the fused pio-
ducts in a lower receivirg space, substan-
tiglly as described, , ' :

5. The protess of reducing compounds of

" elements which at.the temperature of reduc-
- tion are subject to losses by volatilization,

55

which* consists in ‘heating & charge of the
compound and & reducing agent in an elec-
tric arc furnace, kee ping the maximum tem-
" perature of the charge at & point which will

byl

H

space as they are formed,’

pounds, w

021,183

substantially prevent volatilization lusses,
causing the products to descend [rom the re-
action zone of the arc along an electrically
heated resistance conductor, an collecting
the fused product in a receiving space; sub-
stantially as described.

6. The process of reducing silicon conu-
pounds, wlllich consists in heating a charge of
the compound and a reducing agent in
an electric erc furnace, keeping the maxi-
mum temperature of the charge at a point
which will substantially prevent volatiliza-
tion losses, causing the silicon to descend
from the reaction zone of ‘the arc along an
clectrically heated resistance conductor, and
colleeting the fused product in a recciving
space; substantially as described,

7. The process of reducing silicon com-

1|1ich consists in heating a charge
of the compound and a reducing agent in
un cleotric are furnace, keeping the maxi-
fuu temperature of the charge at a point
which will substantially prevent volatiliza-
tion losscs, causing the silicon to descent
from the reaction zone of the arc along an
clectrically heated vertical resistance coly mn,
the top of which constitutes the lower elec-
trode of said arc furnace, and collecting the
fused product in a receiving space; substan-
tially as described.

8. The process of reducing refractory ores
which cousists in heating a charge of the
compound and a reducing agent in an elec-
tric arc furnace, withdrawing the products
from the region of the arc as they are formed
and muintaining thein in a fused state during
such withdrawal by means of an electrically
heated resistance conductor; substantially as
described. e R

Y. The method of reducing ores or com-
poun-ls, consisting in heating a charge of the
compound sud a reducing agent in the reduc-
tion zone of an electric are, collecting the re-
sulting products in » receiving space distant
{rom the reaction zone of the furnace, and
interposing between the -reaction zone and
the receiving spuce an electrically-heated
path along which-the products travel said
path being a heated zone distinct from the

| reduction zone; substantially as described.

In testimony whereof, I have horeunto sot
my hand.

FRANK J. TON.

Witnesses:
AsEMEAD G. Roverers,
A. D. Kysok. ‘
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