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To all whom it may concern:

Be it known that I, THOMAS A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, have invented a new
and useful Improvement in the Art of Elec-
trolytic Decomposition, (Case No. 418)) of
which the following is a specification.

The object of thisinvention is to effect the
economical decomposition of various sub-
stances electrolytically, and more particularly
those substances which do not conduet elec-
tricity at all at ordinary temperatures or be-
low the boiling-point. This is accomplished
by subjecting the substances to the action of
an electric current when under high tempera-
ture and pressufe. '

In carrying out the invention the substance
is inclosed in a vessel capable of withstand-
ing high pressure.. This vessel may be of iron
or nickel or of either, lined. with fire-clay or
made or lined with other material snitable for
the purpose. The electrodes, which may be
of metal or carbon, aresupported from a cover

“of insulating material, or one of them may be
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- closing the vessel air-tight.
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so supported and the other be formed by the
vessel itself. - This cover may be made of
many layers of mica and be secured to the top
of thevessel by bolts or otherwise, such cover
The electrodes
have circuit connections. A suitablefurnace
is provided, which is adapted to receive one
or a number of these vessels.. The tempera-
ture being raised, the substance to be decom-
posed is vaporized. The escape of the vapor
being prevented, a high pressure is obtained
within the vessel,and the heat of the substance
can be increased accordingly. When the
proper high heat and pressure have been ob-
tained, an electric current is passed through
the substance and the electrical decomposi-

-tien takes place.

Heat tends to diminish the amount of elec-
tric energy required to effect the decomposi-
tion, and as this heat is obtained direetly
from the combustion of fuel acting on the
substance the process requires but a small
amount of electric energy, and this amount is
stillfurther diminished by the fact that nearly
all compounds are reduced in resistance by
heat. Since the substances designed to be
treated cannot be decomposed at all electro-
Iytically at a temperature at or below the boil-

ing-point, or not so economically as at a
higher temperature, it is an essential feature
of the invention that pressure should be em-
ployed, so that the requisite high temperature
foreconomical decomposition may bereached.

As an illustration of a specific use of the
process I will state that it is highly useful for
the productionof themetal aluminium fromits
chloride. The chloride of aluminium being
a salt which volatilizes below the tempera-
ture at which it can be successfully decom-
posed electrolytically, the process permits of
the increase in the temperature of the ¢hlo-
ride to that point at which electrolytic de-
composition readily takes place. The press-

-| ure exerted by the evolution of chlorine with-

in the vessel under the influence of heat pre-
vents the chloride from volatilizing, while it
is maintained in a fused condition and at a
much higher temperature than can be at-
tained without pressure. Thehigherthe tem-
perature of the fused ehloride the more read-
ily it is decomposed by the electric current.
While the best results are obtained from my
process by the use of exceedingly high tem-
peratures, yet any rise in temperature above
the ordinary volatilizing point of the chloride

-is advantageous.

- An'apparatus by which this process may be
performed is shown in the drawing.

"A is a suitable furnace adapted to receive
a vessel B, constructed as before explained.
This vessel has an open top located outside of
the furnace, which is closed air-tight by a
cover C of mica or other suitable material.
This cover carries the metal or carbon elec-
trodes D E,provided with circuit connections
12, or the vessel itself may form one electrode.

F is the substance—such as chloride of
aluminium—whichit is desired to decompose.

The desired high heat and pressure being
obtained by means of the furnace,1 2are con-
nected ‘with a source of electrical energy, and
the decomposition of thé substance F takes
place. :

If chloride of aluminium is the substance
treated, the electrolytic’ decomposition will
cause the metal aluminium to be produced at
the cathode, (the electrode at which the cur-
rent leaves the fused chloride,) about which
it colleets. When the operation is completed,
the vessel is opened and the metal removed,
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or it may be drawn off by a tap while the op-
eration is in progress.

‘What I claim is-—

1. The process of decomposing substances,
consisting in subjecting them to the action of
an electrie current when under high tempera-
ture and pressure, substantially as herein set
forth.

2. The process of decomposing substances
not readily decomposed at low temperatures,
which consists in confining said substancesin
asuitable vessel,applying heatsufficient to va-

porize material in said vessel to produce press-
ure in the vessel and to raise the temperature
of the substance treated above the boiling-
point, and finally passing a decomposing-cur-
rent through the highly-heated substance,
substantially as set forth.

This specification signed and witnessed this
19th day of May, 1882,

THOMAS A. EDISON.

Witnesses:
Epw. C. ROWLAND,
C. P. MorT.
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