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To all whom it may concern: 
lBe it known that I, JAMES HENRY RID, of 

Cornwall, in the county of Stormont, l’rov 
ince of O?ntario, Canada, have invented cer 

5 tai new and useful Improvennents in Flec 
tric Furnaces, of which the followiing is a specification. 
My invention relates to improvements in 

apparatus for treating ore or like substances 
10 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 furnaee, in 
which, by a continuous action, the valuable 

15 elements and by products may be separated 
from the ore and from each other, and re 
covered. . 
The separation and refining of the metals 

andl otlher elements iun compound unminerals, as 
20 at present carried out, is an exceedingly tedi 

ous, complicatel, and costly process, and al 
though the utilization of the heat and the in 
fluence of an electric current has facilitated the process considerably, yet the disadvan 

25 tage still reumains that the processis not sufi 
ciently concentrated, and before each metal 
can be obtained in a separate and pure state, 
it is necessary to pass the metal through a 
considerable number of different forms of 30 apparatus, each very ingeniously designed to 
accomplish one particular process. What is 
gå inned, however, in tlhe adaptability of the 
individual apparatus, is lost by the inexact 
ness and tediousness of the process as a 

35 whole, the transfer of the ore from one ap 
paratus to 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 

40 of material or an undesirable electrical or 
chemical combination. Where accuracy was 
obtained in this process, time an commer 
cial propriety were lost, and in many min 
eruls is was profitable only to recover the 

45 most valuable metals, leaving the remainder 
as a waste residue. 
According to my invention, the extraction is produced by successively submitting the 

ore in a crude or prepared state to the effects 
50 of a 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 suitable re 

55 agents, while under the action of the elec 

tric arc, and withdrawing the sailblimed or 
yolittile products separately from eacl? arc 
in succession for further action in refining, 
coldensation or storilag. To accomplish 
this, 1 form a clhamber about each electric 
arc, the different chambers discharging into 
each other and each being pow????d 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 
necessary re-agents and an electric current 
to produce su clin a temperature as will free 
the next amenable metal or element. Thus 
process is repeated in the succeeding cham 
bel's until finally all the desirable elements 
are recovered, the number of stages depend 
ing on the complexity of the ore and the 
clharacter 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 
ext l'action of the elements desired. 

Alun embodilment of the apparatus is illus 
trated in the accompanying drawings, in 
Yvlnicl, K. 

Figure 1 is a sectional view of the appa 
ratus. Fig. 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. 

Refering 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 
toms a, b, c with central apertures d, e and f, 
through which the ore may pass. These 
sections may be constructed of any suitable 
laterial of a refractory nature, and in the 
embodiment illustrated, each consists of an 
annular ring 8 resting on a bottom member 
t iun which the conical aperture is formed, 
both being surrounded by a protecting cas 
ing it, 
also be included, . 
A suitable feeding hopper D is provided 

at the top of the apparatus and a suitable 
supportiling base E is provided at the bottom 
thereof. 
Each of the treating chambers, or sections W. 

A, B and C are provided with 
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instrumentalities for heating, introducing 
re-agents, and withdrawing the volatile or 
sublimed products. The heating means 
illustrated are electrodes F and G which ex 
tend through the walls of each chamber and 
are regulated by suitable means, such as a 
standard g journaled in bearings h, on cast 
ings i, and operating through straps j se 
cured to the electrodes. 
The volatile products are withdrawn by 

suitable means through outlet pipes. H in each chamber. 
The introduction of re-agents in the em 

bodliment illustrated, is effected through noz 
zles n, 0 and p, connected to valved conduct ing pipes k, l and m, adapted to supply the 
re-agents in a liquid, gaseous, or finely-pow 
dered state under pressure, or mot, as de sirred. 
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 her. 

... Where it is necessary to introduce a fiux, 
or otherwise treat the ore between two heat 
ing operations, the apparatus shown in Fig. 
2 will be employed. In this, the conveying 
belt I 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. 

35 

40 

In carrying out the process in my im 
proved apparatus, the ore in a crude or 
prepared 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 
to recóver. Where the character of the elle 
ment requires it, a suitable re-agent may be 
introduced into the ore through the nozzle in 

45 
while, the ore is being subjected to the agtion 
of the electric current. The 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 is continued in each 
successive chamber, the apparatus being gen 
erally designed with reference to the par 
ticular ore to be treated and having a suffi 
cient number of sections to accomplish the 
separate recovery of each desired element. 

60 

In certain cases, before some of the metals 
can be freed, it is necessary to add a flux to 
the ore, and this could be accomplished con 
veniently by the apparatus shown in Fig. 2, 
in which the flux will be introduced during passage through the treating chamber J. 
* Ek, Wii be ob?eryedi ???? the process throughout is carried out in one continuous 

ed to fall, and means for varying the chem 

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 introducing re-agents 
therein are independently controlled for each 70 
chamber, enabling the process to be carried 
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 is only retarded at 
the different points where it is acted on by the electric arc. 

clain 
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 electric arc centrally 
within each unit, through which the material discharged from the previous unit is adapt 
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 
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creating an electric arc 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. 110 
4. An electric furnace comprising a series of similarly formed separate and superim osed units, each unit having separate means 

or varying the temperature introducing 
chemical reagents, and withdrawing the 
volatile products, as and for the purpose specified. 

5. An electric furnace including a plu 
rality of chambers discharging into each other and forming together a single unitary 
furnace, a plurality of sets of electrodes in 

115 

20 

the chambers adapted to produce arcs there 
in, and conducting means leading into each 
of the chambers and separately discharging 
3. the exterior of the whole furnace, whereby thA 

each chamber may be separately recovered. 
6. An elèctric furnace including aj plu 

25 

partieser, Yslatie produ?is suiviime?i in 

65 operation in a single apparatus, each element rality of chambers discharging into each 180   
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other and forming a single unitary furnace, in each chamber may be separately recov adjustable electrodes in each chamber adapt- ered. . 10 
ed to produce an arc therein, means in each Signed at Ottawa, in the Province of On 
chamber for introducing chemical reagents, tario, this 20th day of March, 1907. ". . . . . 

5 and conducting means leading into each of - JAMES HENRý RED. . . . 
the chambers and separately discharging on Witnesses: 
the exterior of the whole furnace, where- RussEL S. SMART, 
by the particular volatile product sublime . WM. A. WxMAN. 

  


