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ELECTRIC SMELTING PROCESS OF REDUCING SODIUM COMPOUNDS.

(Application filed Sept. 27, 1900.)
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UNITED STATES

PaTENT OFFICE.

ALFRED H. COWLES,

OF CLEVELAND, OHIO, ASSIGNOR TO THE ELECTRIC

SMELTING AND ALUMINUM CO., OF SAME PLACE.

ELECTRIC SMELTING PROCESS ‘OF REDUCING SODIUM COMPOUNDS.

SPECIFICATION forming part of Letters Patent No. 676,577, dated June 18, 1901,

Original application fled July 20, 18985, Serial No. 567,172, Divided and this application filed September 27,1900, Serial
No. 31,284, (No spscimens.)

To all whom it may concern:

Be it known that I, ALFRED H. COWLES, a
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of

5 Oth, have invented certain new and useful
Improvements in Electric Smelting Processes
of Reducing Sodium Compounds, of which the
following is a specification.

This invention relates to electric smelting,

16 and particularlyto an eleetric smelting proe-
ess of reducing sodium compounds and for
the manufacture of metallicsodium and ala-
minium produects from aluminate of soda.

This application is a division of my applica-

t5 tion filed July 20, 1895, Serial No. 557,172, and
the apparatus herein shown and described
for carrying out this process is covered by my
applications filed November 24, 1899, Serial
No. 738,201, and August 30, 1900 Serial No.

20 28,606.

The object of the invention is to provide

a process to simultaneously reduce sodium.
compounds of refractory oxids non-reduecible
practically by ordinary fiery processes with:

25 carbon, the purpose of the process being to

obtain separately the sodium and the base of
the oxid either as metal, carbid, or alloy. -
In the aceompanymtrdrawmg, formlnv part
of this application, the figure isa central ver-
3o tical section.
The same numeral references denote the
same parts in the drawing.
The furnace-chamber 1 has walls 2 and a
hearth 3,all of which are composed of compact-
35 ed but porous carbon or hard compacted car-
bon in which are arranged blocks or masses of
porous carbon or charcoal permeable to the
gases and vapors evolved during the opera-
tion of the furnace, so as to permit the gases
40 or vapors to pass through said walls and
hearth from the furnace-chamber, but which
is non-permeable to floating solids. Inclos-

ing the walls and hearth is a metallic double-
walled jacket or casing 4, which forms a wa-
45 ter or cooling chamber 3, prov1ded with suit-
able water mlet and outlet pipes, (not shown,)
‘and the inner wall of the casing is held away
from the earbon walls 2 and hearth 3 by me-
tallic blocks orstays 6 to prevent the said in-

ner wall of the casing from becoming heated 5o
to too great a temperature and fo form a
space or receptacle 7 between the easing and
the walls 2 and hearth 3into which the gases
and vapors are discharged through the nu-
merous pores or openings in the walls 2 and 535
hearth 8 for condensation therein. The office

of the cooling jacket or casing is to main-
tain the temperature of the condensing-space

7 at the propertemperature to effect conden-
sation of the fumes or vapordischarged there- 6o
into, as above noted. An exhaust-pipe8ex- . |
tends from the upper part of the condensing-~ ~*
space 7, through which the carbonic oxid |
generated in the operation of the furnace is™~
passed off, assisted, if need be, by a suction- 65
blower or equivalent device. (Not shown,
but which may be attached to the pipe 8.)
The bottom of the casing is provided with &
suitable discharge-pipe 9 for drawing off the
condensed sodium from the condensing-space 7o
7. The top or cover 10 of the furnace is pref-
erably made separable from the furnace and

is composed of commpacted carbon covered by

an iron shell 11, and a suitable layer of in-
sulating material 12 is placed between the 73
body of the furnace and its cover. The ore
charge 13 is fed from a hopper 14 through

‘the furnace top or cover,and a tap-hole 15 is

formed in the bottom of.the furnace. A
pipe 16 is secured to the furnace-top, butin- 8o
sulated therefrom, and the top of the pipe
has a stuffing-box 17, making the pipe prac-
tically gas-tight. Just below the stuffing-
box is a pipe 18, discharging into the pipe 16
for the purpose hereinafter described. One 83
of the electrode-terminals 19 is attached to
the casing 4, and the other terminal 20 is
connected to an electrode 21 by means of me-
tallic plugs 22, permitting the electrode 21 to
play in the pipe 16 through the top of the fur-
nace and in the furnace-chamber. The func-
tion of the pipe 18 is to discharge into the
pipe 16 a small quantity of hydrocarbon, neu-.
tral, or reducing gas or gas-forming liquid,
which will prevent any small amount of so- 95
dium from passing up as vapor around the
electrode 21. A sufficient amount of the hy-
drocarbon gas can be admitted to maintain a
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slight escape thereof down around the said
electrode. The top of the furnace is pro-
vided with a safety-valve 23 and a pressure-
gage 24, The course of the current is from
the circuit-cable connected to the eleectrode
21 through the ore charge, the.walls and fur-

nace-hearth, the stay—blocks, and the casing

to the other circuit-terminal. ~As hereinbe-
fore stated, this furnace is especially appli-
cable to the reduction of the class of com-
pounds of which aluminate of soda (Na,Al,0,)
is a type, yet it is quite as applicable to other
classes of reductions where salts are to be
electrolyzed, and I wish it to be distinctly un-
derstood that its application is unlimited.-
Taking aliminate of soda as a typical com-
pound, the operation is as follows: Take a

mixture of aluminate of soda with coke or.

carbon in any form, forming such mixture
either by mixing the crushed, ground, or
granulated material or by forming a mass of
sodic aluminate saturated with a hydrocar-
bon and baked, and, if need be, crushed, or by
mixing the aluminate of soda with earbon
and coal-tar or piteh or equivalent carbona-
cious matter, it being desirable that the ore
charge should not be too powdery in con-
sistenice and it being also preferable, except
when carbonates are being formed, that no
excess of carbon above the ‘amount necessary

for the reduction should be employed, since

such excess will accumulate in the furnace

_and may need to be removed.. The charge
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‘mixture is fed through the hopper into the

furnace in successive portions, regulated ac-
cording to the judgment of the operator by
the temperature and pressure of the furnace.
If the ore charge is fed too slowly, the furnace
will become too hot, which will be indicated
to the operator not only by the noticeable in-
crease of temperature of the furnace and the
water discharging from the water-jacket, but
also by the diminished amount of carbonic
oxid passing off, If the chargeisfed toofast,

there will aceumulate in the furnace a mass

of fused unreduced -alumina, which will be
observed in tapping off from time to time the
contents of the furnace. As the ore charge

" is fed to the furnace the high temperature
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causes the sodium to distil off rapidly along
with the carbonic oxid produced by the re-
duction of the oxid of aluminium. These
gaseous products passing through the porous

» carbon walls of the furnace into the condenser

formed beiween the said walls and the wa-
ter-jacket, being perfectly strained from dust
in their passage through said carbon walls,
the vapor of sodinm is condensed in the con-
densing chamber or space 7, whence it is
drawn off in liquid form at proper intervals
through the pipe 9, while the carbonic oxid,
bemg condensed, passes off through the out-
let-pipe 8. The space or condensmmcha,m—
ber 7 is kept at a temperature above 96° cen-
tigrade, at which temperature sodium is lig-
uefied, but by means of the water-jacket itis

676,577

kept below the temperatme (red -heat) at
which sodium is volatile. - The interior of the
furnace is maintained at a very high temper-
ature, reaching incandescence on the inner

a dull-red heat at the iron easing. By this

70

‘surface of the carbon walls and decreasing to .

means sodinm is prevented from condensing .

‘in the furnace and -any possibility of short-

eircuiting arising from condensed sodium con-
densing on the inner walls of the furnace at

.the Junctlon of the cover and body-wall or

elsewheére is prevented, although such short-
circuiting could not oceur toan extent to ma-

-terially affect the operation, since the sodium
-in such case would be instantly volatilized by
-the heat of the current shunted through it.

The gases evolved in the furnace during the
operation create a pressure-within the furnace
which will be indicated to the-operator by the
pressure-gage 24, and although there is very
little, if any, danger of the pressure reaching
a.point where any injury to the apparatus
could oceur therefrom yet possibility there-

_of is fully obviated by providing the safety-

valve 23. This pressure in the furnace ma-
terially assists in driving through the porous
carbon wall of the furnace the volatilized so-
dium vapor and the gases evolved in the op-
eration. The oxid of a,lumuuum left by driv-

ing off the sodium from the aluminate is acted

upon and reduced by the carbon, the reaction

yielding carbonie oxid, which passes through-

the walls of the furnace.

By adding through the ore cbartre or other-
wise in reducmv itin the furnace a metal less
volatile than sodium——as, for instance, iron,
copper, or tin—an alloy of the reduced alu-
miniam with such metal is obtained. "Fur-
ther, by adding in the same manner a vola-
tile metal, such as zine, there will be obtained
in the condenser an alloy of sodium with such
other volatile metal, all of such operations,
reactions, and reductions being successfully
carried out by this furnace.

It is advisable to heat up the furnace to a

high temperature before adding the ore to be -

reduced, which is readily done by pufting a
quantity of granular earbon in the bottom of
the furnace to save the earbon lining of the
furnace and allowing the arc to play thereon,
one advantage of which ig that by previously
raising the furnace temperature so high that
the ore will reduce rapidly a more perfect op-
erationissecured at more economical expense.
The charge fed into the furnace should be pro-
portionate to the electrical energy delivered
to the furnace, the best results being obtained
when the electric current and the feed of ore
are so proportioned that ore isreduced as fast
as fed in and the process of reduction con-
ducted in a substantially continuous manner.

By mixing sodium compounds with caleium
compounds and the proper portion of carbon
there may be obtained sodium volatilized and
condensed in the condenser and calcium car-
bid remaining in the furnace. .
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Having thus described my invention,what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. The herein-deseribed electric smelting
process for manufacturing metallic sodlum
and alaminium from aluminate of soda,which
consists’ in forming a mixture, of sodic dluml-
nate with carbon in a granular, broken or in-
timately - associated condition, heating said
mixture in a tightly-closed chamber by heat
generated from an eleetric current, whereby
the sodium is reduced, vaporized and passed
out of the furnace and the oxid of aluminium
is reduced by the carbon and metallic alu-
minium set free, collecting and condensing
the sodium vapors, and tapping or removing
from the furnace theredunced aluminium,sub-
stantially as set forth.

2. The herein-described electric smelting
process for reducing aluminate of soda, whlch
consists in forming a mixture of sodic dluml-
nate with earbon and a compound of a non-
volatile metal, heating said mixture -in a
tightly-closed carbon-lined chamber by heat
from an electric current,whereby the sodium
is reduced, volatilized and passed out of the
chamber, the oxid of aluminium is reduced
and an alloy of the aluminiam with the non-
volatile metal of the charge is produced, col-
lecting and condensing the sodium vapors,
and tappingorremoving from the furnace the
reduced alumininm alloy, substantially as set
forth.

3. The herein-described electric smelting
process for manufacturing sodinm alloys and
aluminium from alummate of soda,which con-
sists in forming a mixture of sochc aluminate

3

with carbon in a granular, broken or inti-
mately - associated condition and a volatile
metal, heating said mixtuvein a tightly-closed
chamber by heat generated from an electric
current, whereby the sodium is reduced and
with the other volatile metal volatilized and
passed out of the chamber and the oxid of
aluminium is reduced by the carbon, collect-
ing and condensing the mingled vapors of the

40
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sodmm and other volatlle metal as an alloy, -

and tapping or removing from the furnace
the reduced almmmum substanmally as set
forth.

4. The herein- descubed electric smelting
process for manufacturing alloys of sodmm
and aluminium, which con51sts in mixing so-
dic aluminate with carbon in a ovranular
broken or intimately-associated condition,
charging the said mixture with a volatile and
non- volatlle metal into an electric furnace
and heating the same therein by heat gener-
ated from an electric current, Whereby the
sodium of the aluminium is reduced and with
the volatile metal is volatilized and passed
out of the furnace, the oxid of aluminium is
reduced by the carbon and the aluminium al-
loyed with non-volatile metal, collecting and
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condensing the volatilized sodium and other €5

metal as an alloy, and tapping or removing
from the furnace the aluminium alloy, sub-
stantially as set forth.
In witness whereof I hereunto set my hand
in the presence of two witnesses.
ALFRED H. COWLES.
Witnesses:
NELLIE J. WILLS,
J. H. PIERONG.




