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To all whom it may concern.:

Be it known that I, Jases Hexry Rewm, of
Cornwall, in the connty of Stormont, Trov-
mmee of Ontario, Canada, have invented cer-
tain new and useful Improvements in Klec-
tric Furnaces, of which the followiiie is a
specification. .

My mvention relates to improvements in
apparatus for treating ore or like substances
for the extraction of the valuable minerals
therein and the recovery of the by-products;
and the objects of my mvention are to pro-
vide a smgle 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. - -

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 c¢ostly process, and al-
though the utilization of the heat and the in-

flucnce of an electrie current has facilitated

the process considerably, vet the disadvan-
tage still remains that the processis not sufii-
ciently concentrated, and before each metal

an be obtained in a separate and pure state,

1t 1s necessary to pass the metal through a
conusiderable number of different forms of
wpparatus, each very imgeniously desiened to
nccomplish one particular process.  What is
gained, however, in the adaptability of the
mdividual apparatus, is lost by the Tnexact-
ness and tediousness of the process as a
whole, the {ransfer of the ore from one ap-
paratus o the next, frequently causes such
changes i the physical or chemieal constitu-
tron of the minerals as to place a gap in the
continuity of the process, entailing a waste
of material or an undesirable electrical or
chemieal combination.  Where ACCULACY Was
obtained in this process, time an commer-
clal propriety were lost, and in many min-

erals is was profitable only to vecover the

most valuable metals, leaving the remainder
2s 8 waste residue.

According to my invention, the extraction
18 produced . by successively submitting the
ore in a crude or prepared state to the effects
of u number of cleciric wres, cacl capable of
mdependent  regulation of intensity and
quantity, having currents of successively in-
creasing or deereasing imtensity, acling on
the ore where necessary with suitable re-
agents, while under the action of the elec-

——

tric are, and withdrawing the siblimed or
volatile products separately from each arc
in siecession 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_pmvig‘ed with
well-known instrumentalities for introduc-
g re-ngents 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
necessary re-agents and an electric current
to produce such a temperature as will free
the next amenable metal or element. This
process 1s repeated in the succeeding cham-
bers until finally ull the desirable elements

are recovered, the number of stages depend-

g 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.

Au_embodiment of the apparatus is illus-
1_1?:1‘[04]{1 in the accompanying drawings, in
which, “ |

Ifigure 1 is a sectional view of the.a pa-
ratus. Iig. 2 is a view of a modified form

of the invention having means for introduc-
Ing a flux or otherwise treating the ore be-
tween two successive steps in the process.
Referring to the apparatus shown in Fig.
1, 1t will be observed tﬁa.t 1t 1s constructed 1n
three separately formed sections A, B and.
(', superimposed on each other and similar

| In form, each having inclined conical Dot-

toms a, 0, ¢ with central apertures d, ¢ and f,
through which the ore may pass. These
seetions may be constineted of any suitable
matermal of a vefractory nature, and in the
embodiment illustrated, each consists of an
annular ring s resting on a bottom meniber

t m which the conieal aperture is formed.:
- ?

both being surrounded by a protecting cns-
g e,
1lso be mcluded, -

A suilable feeding hopper D is provided
at the top of the apparatus and a suitable
supporting base I8 is provided at the bottomn
thereof. | R | | |

Itach of the treating chambers, or sections
A, B and C are provided with well-knowy
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wnstrumentalities for heating, introduci
re-agents, and withdrawing the volatile or
sublimed products. The heating means
Ulustrated are electrodes | and G which ex-
tend through the walls of each
are regilated by suitable means, such as a
stand
Ings 4, and operating through straps 7 se-
cured to the eloctrodes, -

The volatile products
suitable means through
-each chamber.

The introduction of re-

ng

are withdrawn by
outlet pipes H in

agents 1m the em-

podiment lustrated, is effecied through noz-
to valved conduct- |

zles n, o and 2y connected
mg pipes %, 7 and my, adapted to supply the
re-agents in a Hquid, gaseous, or finely-pow-
dered state under pressure, or not, as de-
sired. _ - |
IFFor withdrawing

after passage through
dinary conveying belt
ing below
har,

. Where it ig necessary to introduce a flux,
or otherwise treat the
11 operations, the apparatus shown in Fig.
2 will be employed. " In this, the conveying
belt T passes through a treating chamber J
and discharges the ore into the hopper K of
a second apparatus stmilar to the first, in
which the process may be further carried on
to any desired extent. |

AIn carrying out the
proved apparatus, the ore in a crude or
brepared state, is fed into the top hopper.
Passing through the first chamber, it is sub-
Jected to such temperature- as will free the
easiest-sublimed element which it is desired
lo.recéver. ‘Where the character of the ele-
ment requires it, a suitable re-agent may be

the apparatus, an or-
I is provided operat-
the apertures in the lowest cham-

process in my im-

~while:the ore is being subjected to the action
of the electric current. ‘f'he residue of the
ore, after this element has been extracted,
will pass into the second chamber where the
temperature will be raised, and the treat-
-ment made suitable for the extraction of the

next amenable element, which will be with-

drawn in a volatile state through the outlet
pipe H. This process
successive chamber, the g paratus being gen.-
erally designed with re erence to the par-
ticular ore to be treated and having a suffi-
“clent number of sections to accom
separate recovery of each desired
certain cases,

the ore, and this could
veniently by the apparatus shown in Fig, 2,
1n which the flux: will

passage through the treating chamber
“ A6 Wil be observed th
throughout is carried oyt in
-Operation in a single a

be accomplished con-

J.
1t the process

pparatus. each element

chamber and

900,207

| 1n_the ore being recovered separately and
being treated for at the exacl temperature
at which its recovery can be most efficiently
made. The temperature of eqch chamber
and the means for ntroducing re-agents
therein are independently controlled for cach

ard g journaled in bearings A on cast- r

| & continuous stream and is

the ultimate products ‘

ore between two heat- -

1s continued in each

plish the

element.
before some of the metals
can be freed, it iy necessary to add a flux to

be introduced during

one continuoys

chamber, enabling the process to he
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
only retarded at
the different points where it is acted on by
| the electric are.

I claiin—- ,

1. An electric furnace COMPLISING .8 series
of separate and superimposed units, each
unit discharging into the one below it, and
- means for creating an electric are centrally
within each unit, through which the material
discharged from the previous unit is adapt-
ed to fall, and means for varyimng the chem-
1cal 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 imaterial
discharged from the previous unit is adapt-
ed to fall, means for varying the chemical
conditions in each unit, and means for sepa-
rately withdrawing the volatile products
from each unmit, as and for the purpose
specified. | |

3. An electric. furnace COMPrising a series
of separate and superimposed units having
centrally formed Opemings in their bottoms
through which the materigl 1s adapted to
' ; With(}llt
_ walls, thereof, means for
creating an electric are centrally within
each unit, through which the material is
adapted to pass, and means for varying the
chemical conditions in each unit, as and for
the purpose specified. | '

!

of similarly formed Separate and superim-
gosed units, each uni |

Or varying the- temperature mtroducing

chemical reagents, and withdrawing the
volatile products, as and for the purpose
specified.

0. An electric furnace including a plu-
rality of chambers discharging into each
other and forming together a single unitar
furnace, a plurality of sets of electrodes 1D,
the. chambers 3 dapted to produce arcs there-
in, and conducting means leading into each
0]? the exterio¥ of the whole furnace, wherebv
'the

- e

each chamberi may be separately recovered.
6. An electric furnace incly Ing a plu-
rality of chambers discharging into each

70

carried

7

80

35

30

95

100

105

110
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unit having separate means
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- other and forming a sin le unitar furnace, in each chamber may be §epara-t'el'y recov-
- adjustable electrodes in each chamger adapt- | ered. 10
ed to produce an arc therein, means in each | Slgned at Ottawa in the Provmce of On- =
~ chamber for introducing chemical reagents, | tarlo, this 20th da of March 1907, 8
5 and conducting means leading into each of- | , MES HEﬁRY REID
‘the chambers and separately discharging on | Witnesses:
‘the exterior of the whole furnace, where- | RussEL S SMART, o
~ by the particular Volatlle product sublime | W:u A. Wyman.-
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