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UNITED STATES PATENT OFFICE.

JAMES HENRY REID, OF CORNWALL, ONTARIJO, CANADA, ASSIGNOR OF ONE-HALF TO
STEPHEN LEMUEL TINGLEY, OF OTTAWA, CANADA.

ELECTRIC FURNACE.

No. 800,207.

To all whom it may concern.: '

. Be it known that I, Jases Hexey Rem, of
Cornwall, in the county of Stormont, Prov-
ince of Ontario, Canada, have invented cer-
tain new and unseful Improvements in Klec-
tric Furnaces, of which the followiig is a
specification. :

My inivention relates to improvements in
apparatus for treating ove or like substances
for the extraction of the valuable minerals
therein and the recovery of the by-products;

“and the objects of my Invention are to pro-

vide a single multiple element furnace, in
which, by a continuous action, the valuable
elements and by products may be separated
from the ore and from each ‘other, and re-
covered. ' B

The separation and refining of the metals
and other elements in compound minerals, as
at present carried out, is an exceedingly tedi-
ous, complicated, and costly process, and al-

though the utilization of tlie heat and the in-

fluence of an electric current has facilitated
the process considerably, yet the disadvan-
tage still remains that the processis not sufli-
ciently concentrated, and before each metal
‘an be obtained in a separate and pure state,
it is necessary to pass the metal through a
considerable number of different forms of
apparatus, each very ingeniously designed to
accomplish one particular process.  What is
gained, however, in the adaptability of the
individual apparatus, is lost by the inexact-
ness and tediousness of the process as a
whole, the {rausfer of the ore from one ap-
paratus lo the next, frequently causes such
changes in the physical or chemical constitu-
tion of the minerals as to place a gap in the
continuity of the process, entailing a waste
of material or an undesirable electrical or
chemical combination.  Where accuracy was
obtained in this process, time an commnier-
cinl propriety were lost, and in nany nin-

-erals is was profitable only to vecover the:

most valuable metals, leaving the remainder
8s o waste residue. -

According to- my invention, the extraction
is produced by successively submitting (he
ore in a crude or prepared state to the effects
of w number of clectric arcs, each capable of
independent  regulation of intensity and
quantity, having currents of successively in-
creasing or decreasing intensity, acting on
‘the ore where necessary with suilable re-
agents, while under the action of the elec-
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tric ave, and withdrawing the siblimed or
volatile products separately from each arc
in suceession for further action in refining,
condensation  or  storing. To accomplish
this, 1 form a chamber about each electric
arc, the different chambers discharging into
each other and each being_provi&éd with
well-known instrumentalities for introduc-
ing re-agents and withdrawing the volatile
products. ' .

The easiest sublimed metal or element in
the ore will be freed in the first chamber
and the residue gradually dropping into the"
next chamber will be there acted on by any
necessaty re-agents and an electric current
to produce such a temperature as will free
the next amenable metal or element. This
process is repeated in the succeeding cham-
bers until finally ull the desirable elements
are recovered, the number of stages depend-

"ing on. the complexity of the ore and the

character of the elements therein,

Where necessary, a suitable flux may be
introduced between two successive steps in
the process in order to better facilitate the
extraction of the elements desired.

An_embodiment of the apparatus is illus-
trated in the accompanying drawings, in
which, ' '

Figure 1 is a sectional view of the appa-
ratus. Iig. 2 is u view of a modified form

of the invention having means for introdue-
ing a flux or otherwise treating the ore be-
tween two successive steps in the process.

Referring to the apparatus shown in Fig.
1, it will be observed that it is constructed in
three separately formed sections A, B and.
C, superimposed on each other and similar
in form, each having inclined conical bot-
tows e, b, ¢ with central apertures d, ¢ and f,
through which the ore may pass. These
sectlons may be constrncted ‘of any suitable
material of « rvefractory nature, and in the
embodiment illustrated, each consists of an
annular ring ¢ resting on a Lottonm: meniber
£ in which the conical aperture is formed,-
both being survounded by a protecting cns-
ng .
also be ncluded, -

A suitable feeding hopper D is provided
at the top of the apparatus and a suitable
supporting base 13 is provided at the bottom
thereof. : ‘ : : :

Each of the treating chambers, or sections.
A, B and C are provided with well-knowy -

60
65
70
75
80
85
90
95

100

Where desized a water jacket may

1o




&

10

15

20

25

30

35

40

45

50

55

. Separate recovery of each desired element, -
some of the metals:

60

65

Q '\\-a‘-

instrumentalities for heating, introducing
re-agents, and withdrawing the volatile op
sublimed products, The heating means
illustrated are electrodes B and G which ex-
tend through the walls of each chamber and
are regulated by suitable means, such as a
standard ¢ journaled in bearings 4 on cast-
ings 4, and operating through straps 4§ se-
cured to the electrodes.

The volatile products are
suitable meang
-each chamber.

The introduction of re-agents in the em-
bodiment iltustrated, is effecled through noz-
zles n, v and P, connected to valved conduct.-
ing pipes %, { and m, adapted to supply the
re-agents in a Liquid, gaseous, or finely-pow:
dered state under pressure, or not, as de-
sired. : '

For withdrawing the ultimate products
after passage through the apparatus, an or-
dinary conveying belt I is provided operat-
ing below the apertures in the lowest cham-
ber. -

. Where it is Decessary to introduce a fiux,

Witrhdrawn_ by
through outlet pipes H in

or otherwise treat the ore between two heat. -

g operations, the apparatus shown in Fig.
2 will be employed. In this, the conveying
~belt 1 passes through a treating chamber J
and discharges the ore into the hopper K of
a second apparatus similar to the first, in

which the process may be further carried on

to any desired extent.
In carrying out the process in my im-
proved apparatus, the ore in a crude or

prepared state, is fed into the top hopper.

assing through the first chamber, it is sub-
jected to such temperature- as will free the
easiest-sublimed element which 1t is desired
to recéver. Where the character of the ele.
ment. requires it, a suitable re-agent may be
introduced into the ore through the nozzle
while:the ore is being subjected to the action
of the electric current. The residue of the
ore, after this element hag been extracted,
will pass into the second chamber where the

temperature will be raised, and the treat- |
- ment made suitahle for the extraction of the

next amenable element, whick will be with-
‘drawn in a volatile state through the outlet
pipe H. This process is continued in each
successive chamber, the a
erally designed with re
ticular ore to be treated
cient number of sections

paratus being gen-
erence to the p
and having a suffi-
to accomplish the

In certain cases, before
can be freed, it is Lecessary to add a flux to
the ore, and this could he accomplished con-
veniently by the apparatus shown in Iig, 2,
in which the flux: will be introduced during
passage through the treating chamber J.
“ I owill be observed 'th?t, the process
throughout is carried out in/ one continuous
.oberation in ‘a single apparatus. each element
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in the ore being recovered separately and
being treated for at the exact temperature
at which its recovery ‘can be most efficiently
made. The temperature of each chamber
and the means for wmtroducing ‘re-agents
therein are inde penidently controlled for each
chamber, enabling the process to be
out with a great degree of exactness.

It will further be observed that very little
of the ore will contact with the wall of the
chamber, as it passes through in practically
a continuous stream and i only retarded at
the different points where
the electric arc.

I claim— : )

1. An electric furnace comprising a series
of separate and Superimposed units, each
unit discharging into the one below it, and
means for creating an electrie are centrally
within each unit, through which the materia}
discharged from the previous unit is adapt-
ed to fall, and means for varying the chem-
ical conditions in each unit, as and for the
purpose specified.

2. An electric furnace comprising a series
of separate and superimposed units, each
unit discharging into the one below it,
means for creating an electric arc centrally
within each unit through which the material
discharged from the previous unit is adapt-
ed to fall, means for varying the chemical
conditions in each unit, and Ineans for sepa-
rately withdrawing the volatile products
from each unit, as and for. the purpose
specified. »

3. An electric. furnace comprising a series
of separate and superimposed units having
centrally formed openings in their bottoms
through which the material is adapted to
pass and drop through the units, without
contacting with the walls, thereof, means for

1t is acted on by
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creating an electric arc cehtrally within -

each wunit, through which the material is
adapted to pass, and means for varying the
chemical conditions in each unit, as and for
the purpose specified. '
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~ 4. An electric furnace comprising a ‘serieg

of similarly formed separate and superim-

osed units, each unit having separate means -

or Varjying the  temperature introducing
chemica reagents, and withdrawing the
volatile products, as and for the purpose
specified. .

5. An electric furnace including a
rality of chambers discharging into each
other and forming together a single ‘unitary
furnace, a plurahity of sets.
the. chumbers adapted to produce arcs there-
in, and conducting means leading into each
of the chambers and separately discharging
on the exterio¥ of the Wwhole furnace, whereby
'the particulsr
“each chaml?eré.may be separatel recovered,

6. An electric furnace incly ing a plu-
rality of chambers discharging into each

plu-
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of electrodes in,
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volatile products sublimed in -
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other and forming a single unitary furnace,
adjustable electrodes in each chamber adapt-
ed to produce an arc therein, means in each
chamber for introducing chemical reagents,

5 and conducting means leading into each of

the chambers and separately discharging on
the exterior of the whole furnace, where-

~ by the_ particular volatile product sublime |

in each chamber may be separately recov-

ered. . ‘ o - 10
Signed at Ottawa, in the Province of On- -

tario, this 20th day of March, 1907. S

g ‘JAMES HENRY REID." .. -

Witnesses: - ’ »

Russer S. Suagr,

Wu. A. Wyman. -



