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To all whom it may concern:

Be it known that we, GEORGE O. SEWARD, 2
citizen of the United States, residing at East
Orange, in the county of Essex and State of
New Jersey, and FrRaNZ VON KUGELGEN, 2
subject of the German Emperor, residing at
Holcombs Rock, in the county of Bedford
and State of Virginia,
certain new and useful Tmprovements 1n
Cathodes® for' Electrolytic Furnaces, of
which the following is a specification.

This invention relates to electrolytic fur-
naces such as are used for the production of
metals Lighter than their fused salts which
serve as the electrolyte, so that the produced
metal rises from the cathode and floats upon
the surface of the electrolyte. Such furnaces
are best constructed with a central cathode
projecting upwardly from beneath, sur-
rounded by an_ outer anode or series of

‘anodes arranged continuously or intermit-

tently around the cathode, and with an in-

tervening non-conducting partition or cur- | p

tain projecting from above down into the
electrolyte so as to _partially separate the
anolyte from the catholyte and form 2 cath-
ode ‘chamber within which the sodium or
other light metal collects. In the operation
of such furnaces currents of very large vol-
and these
currents flowing from the anode through the
electrolyte to the cathode, dip beneath the
annular partition or curtain and partly as:
cend into the floating bath of light metal
(which forms electrically a part of the cath-
ode) and flow thence In converging lines
through this metal to the cathode, and thence
downwardly through the cathode to the neg-
gtive terminal. These currents are found in
practice to have certain = disadvantageous
magnetic reactions which it is desirable to
avoid. .

The present invention practically obviates
the disadvantage of these conditions by the
construction . of the cathode with-an-outer
metallic envelop or skirt, separated from it
except at its upper part and projecting
downwardly, whereby that portion of the
current which passes directly through the
electrolyte to the cathode (instead of up-
wardly to the floating light metal) enters
such outer skirt, and by "ascending there-
through parallels the descending current in
the inner cathode, and thereby sufficiently

have jointly invented

lyte A is the

‘to it at its upper part, as

the down-

neutralizes the negative effect of
obvi-

ward current flow therein to effectively
ate the disadvantages stated. .

The invention will be made more clear by
reference to the accompanying “drawings,
wherein—

Figure 1 is a vertical mid-section of an
.electrol.ytic furnace to which our invention
is applied ; Fig. 2 is a vertical mid-section on
a larger scale of the cathode; Fig. 8 is a
transverse section thereof. ‘

_ Inthe form of furnace shown in Fig. 1, @
is a metallic containing shell, b is the anode
of carbon, ¢ the cathode of iron,
partition or curtain partially separating the
anode and cathode, and which forms within
it the cathode chamber e. The current from

and d the.
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the dynamo or other generator ¢ 1S con-

ducted through carbon rods &’ to the anode,
and from the cathode terminal bar f to the
negative pole of the generator. The electro-
fused salt of the metal to be
roduced, for example sodium chlorid if so-
dium is to be separated, and ¢ is the pool of
sodium or other light metal floating upon
the electrolyte within the cathode chamber e.
The ga‘k‘tition d is of tubular metal through
which a cold fluid circulates through pipe @’
to chill it and congeal upon it an insulating
layer or crust of the salt constituting the
electrolyte. In operation, the metal which is
separated at the surface of the cathode rises
through' the electrolyte and collects within
the partition ¢, forming a pool ¢ of metal,
which graduslly overflows into the hollow
cathode, being guided therein by a central
tube or annular lip ¢, and is caught in a
vessel j bencath. :

Herotofore the cathode has been a’ simple
tubular iron casting projecting up through
the bnttom of the %urnace and up through
the electrolyte to within the partition d
According to the present invention there 1s
added to the cathode an outer tubular en-
velop or skirt % which is metallically united

for example by
being screwthreaded thereto, and is sepa-
rated and insulated from the main cathode
beneath, all as clearly shown in Figs. 1 and
9. The space between the skirt .and main
cathode may advantageously be filled with
an insulating packing 7, preferably of as-

stos. -
With a cathode as heretofore cons_t.i'uct-ed
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the current flow in the cathode is ‘solely
downward, the converging lines of current
flow through the electrolyte upon entering
the cathode being immediately turned down-
ward as part of the downward flow therein.
When a pool of sodium ¢ is maintained upon
the electrolyte it forms an extension of the
cathode, so that a portion of the current
flowing through the electrolyte ascends into
this pool and the current flow in the latter
is convergent to the iron cathode. It is
found that the magnetic reaction occurring
between these currents, has the effect (which
is particularly noticeable when very large
currents are used) of lifting the catholyte
and of partially repelling it from the iron
cathode, so that the pool of sodium is liable
to be drained off through the discharge pas-
sage within the cathode. This result is dis-
advantageous since it is desirable to maintain
the sodium pool as an extension of the iron
cathode, and to maintain the current flow
principally in the upper part of the elec-

- trolyte.
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The present invention by introducing an

auxiliary cathode in the form of a skirt or

shell surrounding the main cathode and con-
ductively united to it only at the top, has
the effect of collecting from the electrolyte
all the lines of current flow which do not
curve upwardly and into the sodium layer
¢, and causes the combined electric currents
thereby resulting to ascend through this
skirt to neariy the top of the cathode, so that
this ascending current by oppositely paral-
leling the descending current in the main
cathode, so far neutralizes the latter as to
nearly eliminate the effects above referred

to, -with the practical result that these.

effects are so minimized that they cease to

. be apparent in the operation of the furnace,

50

and are no longer a source of annoyance.
Another desirable effect realized by this
construction of cathode is the comparative
concentration of the current toward the top
of the cathode. The improvement has ap-
proximately the same effect as if the current
were to leave the electrolyte near the to

thereof, as for example by a cathode carrie

out through the top of the. furnace. It is
necessary to these results to keep the skirt

- insulated from the main cathode, except at

-85
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the top. .

The present invention is not necessarily
limited to the precise construction and ar-
rangement of electrolytic furnace or cell
shown. The concentric arrangement of cen-
tral cathode, surrounding partition and
outer anode 1s preferable, but may be de-
parted from. The distinguishing feature of

1,002,178

our invention is the addition to the ordinary

or main cathode, of the downward projec-

tion therefrom which we have called the -

skirt, and which separates it from the elec-
trolyte and is electrically connected to the
main cathode at its upper part only.

We claim as our invention :—

1. An electrolytic furnace for the separa-
tion of metals from their fused salts com-
prising an anode and a cathode, the cathode
having a downwardly - projecting portion
separating it from the electrolyte and in con-
dulcting contact with it at its upper portion
only. ‘ ‘
2. An electrolytic furnace for the separa-
tion of metals lighter than their fused salts

comprising an anode, a cathode, and an in-

tervening insulating partition within which
the separated metal is confined and floats on
the electrolyte in conducting contact with the
cathode, the cathode having a downwardly-
projecting portion separating it from the
electrolyte and in conducting contact with
1t at its upper portion only.

3. An electrolytic furnace for the separa-
tion of metals lighter than their fused salts
comprising a central cathode, an outer anode,
and an annular insulating partition between
them within which the separated metal is
confined and floats on the electrolyte in con-
ducting contact with the cathode, the cathode
having a downwardly projecting portion
surrounding it and separating it from the
electrolyte and in conducting contact with
it at its upper portion only. .

4. A cathode for electrolysis comprising

parallel portions in which the electric flow

is opposite, whereby to minimize magnetic
or.inductive effects. - _
5. A cathode for electrolysis comprising
an inner portion and a surrounding skirt
separated therefrom except at an end ortion
and connected to cause the electric flow in
the inner and outer portions to take place in
opposite directions. i
6. A cathode comprising outer and inner
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vertical tubular portions connected only at

the upper part, the outer one in contact with

the electrolyte serving as the active cathode,

and the inner one serving as the electric con-
ductor and as an overflow pipe for the sepa-
rated product.

In witness whereof, we have hereunto
signed our names in the presence of two sub-
scribing witnesses., )

GEORGE O. SEWARD.
FRANZ vox KUGELGEN.
Witnesses: ' -
Wirtiam F. MARTINEZ,
T. F. WALLACE.
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