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- To all whom it may concern: |

Be it known that I, HERMANN BECKER,

 chemical engineer, a citizen of the Swiss Re-

| 'io

publie, residing at Paris, in the Republic of
France, have invented certain new and useful
Improvements in Electrolytic Apparatuses

for Extracting Metals Lighter than the Elec-
trolyte, (for which I have applied for Letters
- Patent in France, No. 284,125, dated Decem-

ber 17, 1898; in Germany, B. 24,129 IV /40,

- dated January 20,1899; in Austria, No. 126,

~dated May 15, 1899, and in England, provi-

_;IS

sional protection, No. 11,678, filed June 5,

- 1899,) of which the followingis aspecification.

The present invention relates to an appa-
ratus intended for the extraction of metals
which in the electrolysis of their salts or ox-

- ids in fusion rise to the surface of the liquid
- mass; and 1t consists of an apparatus which
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enables the metals obtained to be easily col-

lected, while preserving them from contact

- with air and preventing them from being re-

- dissolved in the electrolyte after having quit-
- ted the cathode.

means of a collecting-cone of metal suspended

~a vertical section of the apparatus; Fig. 2,
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This result is obtained by

1n theelectrolyteabove thecathode and which

‘isinelectric communication with the cathode.

In the accompanying drawings, Figure 1 is

| : . : e : ¢
an elevation showing a modification in the

~ method of forming the cathode; Fig. 8, a ver-
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tical section of a modifiecation in the method
of forming the collecting-cone, and Fig. 4 a

cross-section of the cathode on the line x o

of Fig. 2.

As may be seen in Fig. 1, the apparavus is

- composed of a metal vessel A, lined or other-
- wise, the bottom of which is provided with a

"4.0

large pipe o for giving passage to a rod b, on

the end of which the cathode proper, B, is
fixed. The lower end of the pipe a is closed

“  ; by means of a cylindrical piece ¢’ of insulat-
‘ing madterial—such as lava, porcelain, fire-
- c¢lay, or the like-—perforated in the center
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frigerating jacket or sleeve having a double

with a hole, through which the rod b passes.
The pipe ¢ is surrounded or inclosed by a re-

casing h or by any other suitable refrigerat-

ing arrangement. ‘The refrigeration of the
‘pipe ¢ has for its object o render pasty and,
if possible, solid the electrolyte contained

therein, so as to avoid any leakage between
the said tube and the plug or stopper a’.

ode.

Serial No. 721,883, (No model.)

The cathode B is formed of a metallic piece

having a slightly-tapering shape, so as to fa-

cilitate the rise of globules of metal in a
straight line to the surface of the bath, which
globules of metal form on the surface of the

said cathode; but it may assume any other

suitable form answering the same purpose.
Fig. 2shows, forinstance, a cathode of a spe-
clal form comprising a certain number of rec-

‘tangular, square, or round bars b’, cast in one
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piece with the base 0% which is fixed to the :

end of the rod 0. This arrangement allows

| of the cathode-surface being considerably in-

creased, and consequently of the metal pro-
duced being concentrated in a limited space

‘at the surface of the bath.

The anode C, of annularforin, entirely sur-

roundsthe cathode. It maybe inoneormore
pieces. It is made of agyglomerated retort-

carbon or of metal, according to the nature
of the electrolyte. This anode is suspended
by one or more rods ¢, which serve as con-
ductors and which are fixed to the outersur-
face of the anode or the constituent parts of

‘the anode in such a way that thereis a greater

space between the rod of the anode and the

cathode than between the anodeitself and the
cathode.

down-to the bottom of the vat. It must be,
at the most, at the same height as the cath-
Above this cathode there is suspended
a wmetallic piece of conical form, insulated
from the apparatus, and which is designed to

collect the globules of metal which rise to the

surface of the electrolyte. This collecting-
cone D has the form of a very wide recessed
shade or reflector and is provided with a
vertical or approximately-vertical flange or
raised edge . It has a center tube e of suf-

wall. Thistubeeisclosed by a heavyhinged
lid, forming a valve, or in any other suitable
manner, and i8 provided with a discharge-

| pipe f,slightly inclined,which passesthrough

the wall of the electrolytic vessel. At the

point where thedischarge-pipe passes through

the wall of the vessel itisinsulated by means

cof a little tube or collar f', of asbestos or
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T'he anode must not be immersed
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ficiently large diameter and having a thick
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porcelain. The diameter of the collecting-

cone must be a little greater than that of the
cathode B and smaller than the diameter of
the annular anode, so that the globules of

105

me‘ral which are detached from the cathode
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-all come- under the collecting-cone, and the

gases which are released a,t the anode can

pass outside this cone.
must not be immersed too deeply in Lhe elec-
trolyte,so 1hat the latter cannot extend above

the edge d and cover the collecting-cone, the
upper Face of which is always in contact w1th

the air, thus preventing any abuormal in-

- crease in the temperatire.
‘10

- of the collecting-cone a_'nd rising in the pipe
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perature of the electrolyte with which the op-
eration is carried ont is too hwh the collect-

ing-cone may be chilled by causing cold air

to arrive therein or by allowing water to drop

therein, which water is 1m111u11ate13 volatil-

ized, or even by any other smta,ble system of

refr 1ﬂe1at1011

Flg 3 represents a comeal eolltetm in the

‘wall of which a refrigerating gas or liquid
‘may be caused to circulate.

This refrigera-
tion of the collecting-cone has for its obJe(,t

1o lower the_temper_ature of the liberated
metal sufficiently to prevent its distillation
‘and its oxidation on its exit from the dis-
charge - pipe.
ne(,ted 1n shunt with the nefratwe eonduetor
¢ by means of a resistance edlculated in such
a way that only a very small fraction of the .
| It there-
~ fore plays the part of an auxﬂlaly cathode,

.: 30.

The collecting - cone 18 con-

total current ecan pass through it.

so that the metal liberated at the principal
cathode and which rises into the collecting-

cone becomes agam negative during the time

that it occupies in E:lldlllﬂ over the lower face

which conveys it to the discharge-opening.
The passage of the metal from the principal
cathode to the auxiliary cathode is so rapid

‘that it cannot be redissolved in the electro-
lyte, and once it comes against the auxiliary

cathode the metal forms p(utof the latter, so
that it cannot be attacked by the bath. It

- mustalso be understood that the partieular

form of the collecting-cone shown in the draw-
ings is not indispensable, as this part may as-
sume any other suitable form fulﬁlllnn' Lhe

‘same object.

If it be desired to eo]lect the gas which is

liberated at the anode, it is sufficient to cover

- the apparatus with a suitable lid or cover
.50

provided with a dlsdlmrtre-pl pe.
The apparatus is mounted on a frame or

 foundation of cast metal, bricks, or theﬂﬂlke
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of any suitable form.
- In this electrolytlc apparatus the electro-

lyte is maintained in fusion by the heat de-

" veloped by the passage of the current, which
- enables only the central part of the mass to -
“be kept liquid and insures great durability

for the apparatus. . The metal which emerges
by the discharge-pipe having been brou ﬂ'ht to

a suitable lem_peratul e by one of thesy stems
of refrigeration hereinbefore described may,
if not very oxidizable, be received in an ingot-

-mold of any suitable form placed beneath the

end of the discharge-pipe.

too oxidizable, an ingot-mold is employed
which is almost hermetically closed and pro- |

- The collecting-cone |

“When the tem-

If the metal is

663,719

vided at its upper part with an opening in
~which theend of the discharge-pipe can enter.

This apparatus is intended for the extrac-
tion by electrolysis of metals lighter than
their electrolyte, and, for instance, for its ap-
plication to the extraction of sodium I pro-
ceed as follows: Soda, soda carbonate, or so-
dium chlorid is taken as eleetlolyte The
pipe- of the
meansof asuitable refrigerating-sleeve,while

‘the tapered collector on the “other side is

cooled by contact with the air. - As sodium

is very likely to oxidize, a c¢losed ingot-mold
adapted to the end of the pme is used for eol _

lecting 1t.

1 (‘Idlll‘l as my mvenmon——- o

1. In an electrolytic apparatus for the sep-
aration of metals lighter than the electrolyte

from which they are extracted, a collecting

device D of metal of a Ieeessed (_,emea,l form

having a contmcted part a at its lower end,

kS,
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electrolytic vessel is cooled by -

80‘

‘having its internal face in position to be im-
,merf«ed in the electrolyte in fusion above the
cathode with its upper face uncovered by the

‘electrolyte, in combination with a vessel A

means for cooling eaﬂd contracted part, an[' |

msulatmﬂ‘-stopper a’ traversed by a support

for the cathode B said cathode having a ta-
_pelmﬂ' external surface for f&f‘lllt&tlnﬂ‘ the
rise of the globules of metal, an anode C SUr-
‘rou udmn‘ the cathode B smb.a,ble electric con-
ductors fer connecting the anode and the cath-
ode with the means for producing the elec-
tricity, and a conductor for connecting in

10G

shunt the collector D, substantially as here-

inbefore described and for the pmpose sef
forth., -

2. In an eleemol}tle apparatus for the sep-
aration of metals lighter than the electrolyte

from which they are extracted, a collecting
device D of metal of a 1eeeseed conical form

having its internal. face in position to be im-

mersed in the electrolyte in fusion above the
“cathode, with its upper face uncovered by the

electrolyte and having a chamber for receiv-

ing a carrent of cooling-water, in combina-

tion with a vessel A having a contracted part

a atits lower end, means for cooling said con-

tracted part, an insulating-stopper o' trav-

ersed by a support for the cathode B, a cath-

ode B having a tapering exterual surface for

faciiitating the rise of the globules of metal,

an anode C surrounding the cathode B, suit-

[c3
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ableelectric conductorsfor connecting thean-

ode and the cathode with the meags “for pro-

ducing the electllelty and a conductor for
_-;('onne(,tmfr in shunt the collector D to the
current-conductor feeding the cathode B sub-
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‘stantially as herembefore descrlbed and for -

'the purpose set forth.

- In witness whereof I have hereunto signed

‘my name, this 12th day of June, 1899, in the
‘presence of two subscribing witnesses.

HERMANN BEOKER
Witnesses:
-~ Louis CHAVUNLZ
HENRI WALDVOGEL
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