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ELECTROLYTIC APPARATUS.
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To all whom it may éoncern:

Be it known that I, THOMAS CRANEY, a citi-
zen of the United States, residing at Bay City,
in the county of Bay and State of Michigan,
have invented certain new and useful Im-
provements in Electrolytic Apparatus, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

This invention relates to new and useful im-
brovements in electrolytic apparatus, and re-
fers more specifically to the construction of the
anode. The process of electrolysis has been
applied heretofore for the decomposition of so-
lutions of metallic salts; but none of the at-
tempts havebeen of practical successas faras
the commercial exploitation of the process on
a large scale is concerned.. The reason for
this is mainly due to the fact thab the per-
manency of the anodesand cathodes could not
be maintained for any reasonable length of
time. Inelectrolyzing metallic salts—such as
chloride of sodium—it is especially difficalt to
prevent the anode from disintegration, as it
is exposed to the destructive action of the
chlorine. The one material which has been
found to have suitable conducting qualities
and to be practically indestruectible is car-
bon, and the way it has been employed is in
the form of a solid body or pencil made either
of carbon or powdered carbon held together
by a binding material carbonized by baking.

While such solid carbon bodies or pencils are .

sufficiently-good conductors, they are not per-
manent enough to make their use in a com-
mercial plant a success, as they soon disinte-
grate either by the mechanical action of the
current or the chemieal action of the acid
radicals, such as chlorine gas, the chlorates,
or other products formed by electrolysis of
chloride of sodium, and which act upon the
impurities in the carbon.

Theobjectof myinvention is to make acar-
bon anodein such a manner that neither the
action of the electric current nor the disinte-
grating chemical action of the products of
the electrolysiscan break it down,and there-
by destroyits permanency; and to this end it
consists in incasing the carbon body in a
cell or cells formed of non-porous and non-
condueting material and confining the elec-
trolytic action of the anode to a segregated

portion or portions of the body. The mate-
rial which forms the cell is made of stone-
ware, glass, or other like substance unaf-
fected by the action of the current, as well as
by the chemical action of the products of
electrolysis, and the segregated portions are
inclosed or contained in vertical or substan-
tially vertical interstices formed in the walls
of a cell or between the walls of two or more
superimposed cells or sections. In this way
the disintegration of the segregated portion
of theanode will not in any way affect the per-
manency of the anode, all as more fully here-
inafter deseribed, and shown in the accom-
panying drawings, in which—

Figure 1 is a diagrammalic section of an
electrolytic apparatus embodying the prineci-
ple of my invention. Fig. 2is a vertical cen-
tral section through the electrolytic appara-
tus embodying the principle of myinvention
in a modified form. Fig. 5 isahorizontalsec-
tion on line x % thereof, and Fig. 4 is a simi-
lar section on line % y.. Fig. 5 is a vertical
section through a modified form of cell. Fig.
6 is a side elevation of one of the cells.

A represents a suitable electrolytic vessel
or vatin which the chloride of sodium orother
solution to be treated is contained.

B is a cell placed within the vesseél A. It
is made of a material which remains unaf-
fected by the solution under treatment or any
of the products of electrolysis thereof. C is
a smaller cell of the same material projecting
with its lower end into the cell B and with
its upper end above the surface of the solu-
tion in the vessel A, the two cells formingthe
interstitial space D between their walls. The
tube C and cell B are preferably filled with
some finely-divided carbon packed into the

same, s0 as to form a continuous conductorof

electricity from the top above the liquid to
the exposed surface in the solution. In this
manner a portion of the carboun is segregated
from the body and is exposed to the solution
in the tank A at its upper horizontal surface
in the cell B around thetube C, while the ver-
ticalsurfacesare permanently protected there-
f.om, aswell as from the products formed at
the anode. )

The construction of the electrolytic vessel it-
self formsno part of thisinvention,and it may
be of any suitable form to permit the proper

55

6o

05

70

75

8o

85

g0

95

100



(303

I0

I3

20

25

3o

35

40

45

50

charging and discharging of its contents and
the collection of any gaseous products should
any arise.

The walls of the vessel A may represent
the cathode, or aseparate cathode or cathodes
may be used.

The terminals of the battery or generator
are secured to the cathode and anode in the
usual manner.

Itis withinthespiritof myinvention tohave

the carbon either in finely-divided particles
firmly packed into the vessel B and tube C or
have it solidified by the usual process of bak-
ing it with a carbonizable binding material,
or it may be formed partly of one and partly
of the other—as, for instance, the mass in the
tube C could be formed solid, while all or a
portion of the material in the vessel B may
be in a finely-divided state. In either form
it will be seen that the vertical surfaces are
absolutely protected, while the horizontal sur-
face left exposed may be disintegrated to a
considerable depth without affecting the per-
manency of the anode, and no falling away
or breaking down of the anode can take place,
while at the same time a free discharge is
provided for any gaseous products.

For the commercial exploitation of my in-
vention I preferably construct the anode in
the form as shown in Fig. 2, in which the
cell B is formed of conical sections partly in-
serted into each other, with intersticesleft be-
tween the walls of the superimposed sections.
These spaces may be obtained by providing
the sections of the outside with suitable ribs
or projections a, or other suitable means may
be employed for the purpose. The cell C
may or may not be used. Its object is to
extend the carbon anode above the surface of
the solution, which object could be obtained
by using enough sections in forming the cell
B. Thecarbon iseither packed in in a finely-
divided state or baked solid, as before de-
seribed, and the interstices between the walls
of the sections are again filled in to form seg-
regated portions of the body, with the hori-
zontal surfaces of these portions exposed to
the electrolytic action. In this construection

a series of horizontal surfaces is formed on
the outside of the anode in which the carbon
is brought in direct contact with the solution
in the vessel and which may be disintegrated
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to a considerable depth without affecting the
permanency of the anode, the body of which
is permanently protected.

Instead of building the cell B in sections it
may be formed integrally in one piece, as
shown in Fig. 5, in which the interstices are
formed by perforations in the walls of the
cell as nearly as possible in a vertical direc-
tion as required to form interstices of the re-
quired depth to form segregated portions for
the carbon body.

What I claim as my invention is—

1. In an electrolytic apparatus, an anode
consisting of a body of carbon arranged to
expose a number of separate horizontal sur-
faces and a cell of non-conducting material
inclosing said anode and having openings
leading to said surfaces, substantially as de-
scribed. :

2. In an electrolytic apparatus, a carbon
anode incased within an outer supporting-
cell of non-conducting material, said anode
consisting of a central body of pulverized car-
bon packed within the wall of the cell and

having segregated portions contained within

rockets or interstices formed in the walls of
the cell and forming exposed horizontal sur-
faces, substantially as described.

3.-In an anode for electrolytic apparatus,
the combination of a cell of non-conducting
material formed with open interstices in the
wall thereof and a carbon body incased within
said cell and provided with segregated por-
tions contained in the interstices of the cell
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and forming exposed horizontal surfaces,sub-

stantially as described.

4. In an anode for electrolytic apparatus,
the combination of a cell consisting of a se-
ries of superimposed sections projecting with-
in each other and forming open interstices
between such sections and a body of carbon
inecased within said cell and having segre-
gated portions extending into the interstices
between thesectionsand forming the exposed
sections of the anode, substantially as de-
seribed.

In testimony whereof I affix my signature in
presence of two witnesses.

THOMAS CRANEY.

‘Witnesses:

M. B. O’'DOGHERTY,
N. L. L1xDOP.
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