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thereby permitting the anode to drop info f:
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To all whom ¢ may CONCErN:

‘Be it known that I, CEarLEs E. ROBERTSON 3, Citi-
zen of the United- Sbates, residing at St. Liouis, Missouri,
have invented a certain new and useful Improvement
in Apparatus for Electrolytic Reduction of Metals

. from Ores or Salts, of which the following is a full, clear,
and exact description, such as will enable others skilled

in the art to which.it appertains to make and use the

“same, reference bejng had to the accompanying draw-

ings, forming part of this specification, in which—
Figure 1 is an elevation partly in section of an appa-
ratus embodying the features of my invention; and
Fig. 2 is a top plan view of the anode-carrying member.
This invention relates to electrolytic furnaces or
pots used for the manuf&eture of metals from oves or
salts. o |
One object of my invention is to provide a novel
form of apparatus for the eclectrolytic reduction of
metals from ores or salts which enables me to produce
better grades of metal than are obtained with the ap-
paratus heretofore in use, and also at 2 lower cogt and
in a shorter period of time. |
The furnaces or apparatuses which have helet(}fme
been in use for electrically reducing metals from ores

or salts have not proved entirely satisfactory for a num-

ber of reasons. One obhjectionable feature of said fur-
naces was that a crust would form on top of the molten
material being reduced so that the gaseous products of

the reduction underneath this crust would frequently

explode. Anotherobjectionable feature of said furnaces

which often caused an inferior grade of metal to be pro-

duc®d was that the carbon anodes which counstituted
pmﬁ of the furnaces would not be consmued cqually,

one of the anodes very often conducting more current

than others and accordingly becoming $o hot that the
metal conductor to which it was connected would nelt,
he molten
produced.

material so that an inferior grade of metal was

My tmproved apparatus overcomes ail of sard objee-

tionable features and consists of a eathode CoOMPristy
a member for holdinge the matertai {o e ristueed and
provided with an interior ininge whieh 12 o good cons
ductor of cleetricity and a coéperaling member caryving
clectrical conductors or anodes which project
material 1h the cathode, and means for tmpariimg moye-
ment to one of saad members relatively to the othier for
agitating the mass of material being rediced.

110 e

In the apparatus which I bave herein shown as em-
bodying the preferred form of iy invention,

the anode-
carrying member 18 rotated relatively to the
and preferably rotated continuously, but it should be
understood thal an imtermittent rotary movement or an
oscillating movement could be imparted to the anode-
carrying member without depariing froma the spirit ol

my invention, or the cathode could be moved relatively

~10.the anodea or both the anodes and cathode rofuted in § duced and ars hollow throughout their length they will

1

catnodoe !

deviee will be t}lﬂl{ﬂh

opposite directions.

the preferred form of my apparatus as consisting of two
members, one of which has a circular movement im-
parted thereto, I do not wish it understood that my in-
vention is limited to an apparatus constructed in this

manner as practically thesame results could beobtained.
if a

to the movable member of the apparatus.

Referring to the drawings which represent the pre-
ferred form of my invention, A designates the cathode
consisting of a cylindrical receptacle or pot 1 provided

with an inner lining 2 of carbon or some other suitable -
The anode--

material that 1s an electrical conductor.
carrylng member B consists of a2 disk 3 arranged in

alinement with the mouth of the cathode and 4 plu--

rality of carbon tubes 4 which are preferably hollow
throughout their length and extend into the interior of

- the cathode, said disk being secured to the lower end.of

a shait 6 which 1s rotatably mounted in an arm 6 pro-
jecting from a standard 7. - The shaft b 18 rotated pref-

erably by means of a motor 8 which drives a, frlctlon |
roll 9 that codperates with a disk 10 secured to the up-

per end of the shaft 5 but it should be understood that

‘any suitable electrical or mechanical means could be
Pmpleyed for 1impartiing movement to the anode-carry-
ing member withoul depmtmg from the splrlt of 1y

invention.

The current 1s supplied to the caﬂmn anodes by a

wire 11 leading from a battery 12 or any suitable’source
of clectrical energy to a brush 13 which cobperates

with a conductor 14 secured to the upper face. of the.

disk 3, said disk also carrying a plurality of conductors
oy bu s-bars 15 Lo which the carbon tubes 4 are connected :
s shown 1 g, 2
’lhv current 13 buppuwd to the cathede by a wire 16
extending from the batiery to the carbon lining 2, a

pretal plate 17 being preferably interposed between the

bottom of the receptacle T and the carbon lIining cover-
ing The same, and (he wire 16 being connecied to said
plate, as shown 0 Fle. 1. As shown in Iig. 1, the
cathode s providea witha discharge tube 18, Aswitch
can be provided for con{rolling the current f.m-:l the
wires can he inclosed 1 conduits 39, |
From the foregomng description the operation of the
the rotary movement of the
disk 3 caustug the anodes 4 o thoroughly agitate the
1nass of material 1 the cathode so that the resistance of
molecular d issociation will be decreased due to the fact
that the reducing avent is brought mio more intimate
contact with the mat crial being reduced and the pres-
sure in the cathode diminished, thus acceleratine the
‘ormation of the products of the reduction. Further-
more, a crust cannot form on top of the mass so that the
gases from the material are permitted to escape.: As
the anodes project down into the material being re-

Furthermore, while I have shown -

horizontal reciprocating movement was mlpa,rted.
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disk can be provided with a covering of heat-resisting !
material thus making it possible to maintain a very
high temperature in the furnace, this being desirable
owing to the fact that a high temperature weakens the

- with_an interior lining of material which is a conductor

act as conduits to permlt the escape of any gases'which !
may be formed from said material.
If desired, the underneath face of the anode-carrying

heat of formation of many ores and salts. -
Having thus described the invention, what is clalmed

as new and desired to be secured by Lettels Patentis:
An electy qutlc furnace comprising a receptacle provided

of électricity, a disk arranged in ﬂlinement with the upper

end of sald receptacle and provided on its upper face with .
condueting bars, a plurality of carbens of tubular form

carried by suaid conducting Dbars and pm]ecting through
the disk into said receptacle, means for trangmitting an
electric current to said conductor bars and to the interior

lining of said receptacle, and means for mtatmg f::ﬂid dlSk'

cnntmuﬂualy ; substantially as described,
In testimony whereof, I hereunto affix my {ngnqtum in
the presence of two witnesses, this 12th ddy of July 1906,

CHARLES B, ROBERTSON.
Witnesses : |
WELLS L.~ CHURCH,
Cora DBabann,
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