(No Model.) 9 Sheets—Sheet 1.

T. CRANEY.
ELECTROLYTIC CELL.

No. 520,257, Patented May 22, 1894, B

0" d g 4 [t 1 n I 1 | l“l‘l-l-l-l-l-ll-i‘lﬂlﬂl { | |
eeoooooooooooooae_ooo,oooae i
T HOO0OO0OO0O0OD0ODOOODO0ODOO0OO0OOO0OOOO0OO0 dloo k X
el | | S TR | @ |
.oooooooooooooooooooooooo |
T 7H© 00300000000 0,000 000000 0000 =T {
Q ‘! t [ 7 I I ] ) [ I FHI-IH!HI-I | l“l“b-l-l IHIJ

O

¢ ' 7 ’
S N
%)

© 0 0OF0 O OO0 OO0 O 0OOY0O O OC O O OO0
i O 00 0000000000 00O 0 000 o 0o
N .
G O
e —

O 00 0000000000000 O0O0 O
O O,0 O O 0 00O O O O.LO OO0 OO0 O O

J L g i i g .. n I R B ¢ 0 g 0 g 4 I U ]

/
S R T
Al 9] ==

C O 0 0 O

'I_I_Il.ﬂ‘

o

O O O O}

——

© © 0 of

Fi'gi
'r:-r-u-u‘

|

N
Y




¢ Sheets—S8heet 2

T. CRANEY.
ELECTROLYTIC CELL

Patented May 22, 1894,

i
. 'j.l-l 2




5

10

20

23

30

35

4C

45

UNITED STATES

-im b o oy s
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SPECIFICATION forming part of Letters Patent No. 520,257, dated May 22,1894,
Application filed September 2,1893, Serial No,484,618. (No model.)

To all whom it may concern:

frame can be made of open work in any man-

Be 1t known that I, THOMAS CRANEY, a | ner to form a screen, but I preferably use

citizen of the United States, residing at Bay
City, in the county of Bay and State of Mich-
igan, have invented certain new ahd useful
Improvements in Electrolytic Apparatus, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

T'his invention relates to electrolytic appa-
ratus adapted for the commercial exploitation
of the process of electrolysis of salts, espe-
cially the chlorides, such as chloride of so-
dium; and the object of my invention is par-
ticularly to make a durable, economical and
effective apparatus in which the operation
can be carried on continuously.

1o this end my invention consists in the
improved construction and arrangement of
an electrolytie cell, and in the combination
of several cells to form a large plant adapted
to meet various contingencies when in op-
eration, all as morefully hersinaf terdeseribed
and pointed out specifically in the claims.

In the drawings, Figure 1 is a diagram plan
viewof an electrolytic plant composed of four
cells and embodying my improvements.. Fig.
2 1s a longitudinal, central, eross-section of
one of the cells shown in Fig. 1. Fig. 3 is a
cross-section on line = in Fig. 1. Fig, 4 is
an enlarged, vertical, section through one of
the anodes, and Fig. 5 is a section showing
some details of construection.

In the drawings, I have shown an appara-
tus comprising four cells, each of which is
constructed as follows: A isa largeiron’tank
preferably of ‘boiler iron and supported upon
cross bars B by hangers C from suitable over-

head beams D. The tank is electrically in-

sulated in any suitable manner, such as by
passing the hangers C through insulating
bushingsa in the beams. The tank is divided
by a diaphragm into an anode compartment
K occupying the upper portion of the tank

and a cathode compartment F occupying the -

space in the tank below the diaghragmi ¥ The
diaphragm forms a complete vessel and eon-
sists of porous material G which constitutes
the diaphragm proper, and of a vessel-shaped

50 frame or screen, through which the liquid can

pass, but which is adapted to hold the ma-

terial of which the diaphragm is made. The

iron wire sereen H and support it at inter-
vals by iron cross bars H’, which are secured
to and electrically connected with the edges
of the tank by bolts or rivets . As shown

more particularly in section in Fig. 5 the bars

[1” are flattened at the ends and washers ¢ are
placed upon the bolts to hold the edges of
the sereen away from the edges of the tank
and thus form an opening d for the eseape
of the gas from the cathode compartment.
The diaphragm proper I make of asbestus,
which I preferably use in the form of so-
called asbestus sheet placed on the inside of
the supporting frame in several thicknesses
and with the joints broken so as to form an
even and unbroken lining. The frame and
lining thus form an inner porous anode ves-
sel in the tank, and a particular feature is
that the frame has outwardly inclined sides
and a sloping bottom, the object of which will
be explained hereinafter. The opening

| may be left open for the escape of the gasor

1t may be covered and pipes placed in the
cover if it is desired to collect the gas for use.
The anode compartment is closed on top by
a cover J, which is provided with openingsin
which the anodes K are secured and project
into the compartment below. These anodes
I preferably form of gas carbon inclosed in
tubular supports L of earthen ware open at
the bottom and with a wire connection lead-
ing into the top. -

As shown in the detail in Fig. 4 I prefer-

ably take a solid piece of gas carbon e to-

which is cast a metallic head

_ J of lead or
other suitable material,

The gas carbon e

Pprojects into the support L and powdered

carbon ¢’ is packed around it, while the up-
per end is hermetically sealed into the top of
the support by plaster of paris ¢ or other
cement placed around it, and the wire termi-
nal is soldered into the lead /. The gaseous
products of decomposition from the anode

compartment escape through specially pro-
vided exit pipes M which lead from the cover

over the sides of the tank into mains M/,
which pass underneath: the cells and receive
the individual pipes from the anode compart-
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ments of every cell and carry the gas to an -

exhaust fan M2 In this manner airisdrawn
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‘into the anode compartments through the

- cracks or leaks around the cover and other
. places which may not be closed quite air tight
- and this inward suction prevents the escape

of any gas from the anode compartmentsand
thus thedecomposition of chlorides of sodium

may be carried on without there being even

~ a trace of the noxiouschlorine gas inthe suar-

IO

rounding air. The tubular supports of ‘the
anode project to near the bottom of theanode
compartment which is coveréed with a layer
~ of broken pieces ¢f gascarboi N distributed

~.over the whole surface of the diaphragm. At

‘the extreme-edges, however, I preferably use

a row of brick orlarge chunks of gascarbon

N’ laid upon the diaphragm for the purpose
of preventing the edges of the diaphragm
{from being accidentally disturbed. The car-

- bon on the bottcia of the anode compart-

20

ment forms the anode by being in contact

- with the carbon in the tubes L, it holds the
-~ lower ends of the tubes in place against ac-

- cidental displacement and tends to exclude:
the gaseous produets of decomposition from
entering into the tubes. This preserves the
mechanical *COHﬁIl-U.ity.' of the anode which
- might in time become destroyed by the cor-
rosive action of c¢hlorine, and as a further |
- safeguard I place perforations % in the tubu-
lar supports L above the line of the liguid
- whereby any gas formed in the tubes can es-
~cape into the anode compartment without
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danger of forecing its way to the top and cor-

roding the metallic conduector. |

The anode compartment:¢f each tank is

provided with a valve controlled supply pipe
O and an overflow pipe O’ placed at opposite
ends of the compartment.

In using my apparatus for the electrolysis
of common salt a.constant supply of fresh
brine is preferably allowed to flow into the
anode compartmeut and thus a saturated so-
lution is constantly maintained therein, while
the overflow pipe maintains the liguid at a
fixed height in the compartment and produces
a flow of the ligquid through the tank. The
advantage of having a constant feed is that
most of the chlorine gas is thereby carried off
in solution and the quantity of the product
in the cathode compartment is naturally in-
creased by maintaining the liquid in the an-
ode compartment at its full strength. The
overflow fromthe anode compartment may be
freed from the chlorine gas, and if required,
saturated with fresh salt, and then used
agaln. .
~ The cathode compartment of the cell is
provided with a valve controlled feed pipe P
through which pure water or a solution of the
liquid flows into the compartment in suffi-
cient quantity to discharge the product by
displacement, through a discharge pipe Q. In
case of several cells being connected, the
cathode compartment of the first cell need
only be provided with a feed pipe I’, and that
of the last cell only with a discharge pipe Q,
and the product is carried from one cathode

compartment into the next by means of suit-

| R are main communicating pipes arranged
at both ends of the tanks and communicat-
ing with each cathode compartment through

‘ablecommunicating pipes, which I preferably

-arrange in the manner shown and wherein R j0

valved branches S, and valves T are placed -
in the main pipes between each two tanks.

75
| To prevent short circuiting the pipes R R’ =~

are partly made of sections of tubing of rub-

ber or other insulating material. With this

‘construction it will be seen that by a proper
~manipulation of the different valves, the
-cathode compartments may be connected for
the flow of the liquid in series through the

compartment while at the same time in case

of needed repairs or for any other reason,one
or more of the tanks may be cut out without
interfering with the working of the others, in

combination. The main leads V V’ through

ez Irow waei: to the anodes and to the cath-

odes, the latter of which are represented by

-which the current is furnished are preferably
‘arranged overhead with feeders W W’ lead-

the metallic support of the diaphragm and

'“by the metallic .-tank to which ‘the feeders
may be connected. - .

- An important feature of myinvention is the

_ _ 95
frame which supports the diaphragm proper. -

It has the form of a vessel without any ver-

| tical walls. - The object is to hold the lining = -
‘of asbestus in position by making the walls
‘at a suitable inclination, and my appavatas

comprises a porous vessel or diaphragmn en-
tirely of incompact material. 'What I mean
by incompact, is material of granular pulp-
ous or fibrous condition,such as sand, cotton,
pulpousorfibrousasbestus, or material which
18 transformed into this condition when used
in a liquid, such as asbestus sheet which be-
comes pulpous when used as a diaphragm.
Heretofore the porous vessel was usually
eitherentirely formed of a solid material, such
as the porous earthenware vessels or of in-

10C.

10!

II¢

compact material filled in between solid sup-

pts vi forming only a portion of the walls
of the vessel. Considering that the incom-
pact materials spoken of are generally pref-
erable as diaphragms to the use of compact
or solid diaphragms on account of their hav-
ing less electrical resistance the advantage of
my construction is obvious. I not only get
the benefit of having the incompact material
from the entire walls of the vessel, but as the
material itself forms the inner sralls of the
vessel or diaphragm, the anode can be placed
directly in contact therewith, and by making
the supporting frame the cathode, I contrive
to have a cell in which the anode and cath-
ode are co-extensive with the diaphragm and
are only separated from each other by the
incompact material, and thus the electrical
resistance is decreased to a minimum.

The specific way in which I have presented
my Invention has several advantages, thus
it will be seen that by using vessels of small
height with large area the diaphragm and the

I1;
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electrodes are of large area in proportion to
the contents of the vessels and thus a large
output is obtained. The walls of the frame
may be arranged at any suitable incline,—
either straight or curved; by curving them
however, interior corners are avoided. The
bottom may be flat, but I prefer to make it

slope toward the middle so asto make thein--|

clines less abrupt and prevent the gas from
collecting on the under side. The layer of
broken pieces of gas carbon firmly hold the
material which forms the diaphragm in posi-
tion against the screen, it also forms an in-
ner compartment for the liquid which is in
contact with it throughout. The screen may
be suitably fine mesh to hold the material of
the diaphragm from passing through it, but
1 prefer using coarser screen and cover it
with some fabric such as one or more sheets
of cotton.

What I claim as my invention 18—

1. In an electrolytic cell, a containing ves-
sel and a porous vessel therein consisting of
an outer supporting frame or sereen, the walls
of which are inclined and of a lining of in-
compact material forming the inner walls ot
the vessel and constituting a diaphragm, and
the electrodes substantially as described. - .

2. In an electrolytic cell, a containing ves-
sel and a porous vessel therein consisting of
a vessel shaped supporting frame or screen
provided with outwardly inclined sides, and
of an inner lining of incompact material co-
extensive with the supporting frame and con-
stituting a diaphragm, and the electrodes
substantially as described. |

3. In an electrolytic cell, a containing ves-
sel and a porous vessel therein consisting ot
the wire screen & having the form of a vessel
with outwardly inclined sides and a bottom
sloping toward the center, an asbestus sheet
applied as an inner lining to the screen, and
the electrodes substantially as described.

4. In an electrolvtie cell, the combination
with an outer containing vessel forming the
cathode compartment of an inner porous ves-
se] forming the anode compartment and con-
sisting of a vessel-shaped frame or screen se-
cured in the outer vessel and having inelined
walls, and a lining of incompact material co-
extensive with the frame, and the electrodes
substantially as described. |

5 Tn an electrolytic cell, the combination
with an outer vessel forming the cathode
compartment of a porous inner vessel form-
ing the anode compartment and consisting of
a vessel-shaped screen, cross bars upon which

 gaid sereen is suspended in the outer vessel

Go

and forming a marginal opening between the
walls of the outer vessel and the screen, and
an inner lining of incompaect material, sub-
stantially as and for the purpose described.

6. In an electrolytic cell, the combination
with an outer vessel or cathode compartment,
of a vessel-shaped metallic sereen supported
in the outer vessel above the base thereof, a
diaphragm of incompact material supported

|

l

by said screen and forming an inner porous

vessel, a layer of broken carbon supported
upon said diaphragm and constituting the an-
ode, and electrodes projecting into the anode
compartment substantially as described.

‘o

7. In an electrolytic cell, the combination

with an outer vessel, of a vessel shaped me-
tallic sereen cross bars supporting the same
in the onter vessel and provided with flat-
tened ends, bolts securing the edges of the
screen and the ends of the cross bars to the
edges of the outer vessel, washers interposed
between the cross barsand sereen and through
which said bolts pass, and an inner lining of

| incompact material supported by the screen

and dividing the outer vessel into anode and
cathode compartments, substantially as de-

seribed. - _
3. In an electrolytic cell, the combination
with a contfaining vessel forming a cathode

compartment, of a suspended diaphragm in
the vessel having a lining of disintegrated

material, a coating of carbon on the lining, go

and electrodes entering the vessel above the
diaphragm, substantially as described.

9. In an electrolytic cell, the combination
of an outer vessel forming the cathode com-
partment,a vessel shaped metallic screen sup-
ported in said vessel, a lining of incompaect
material supported by the screen and form-
ing a porous inner vessel, a layer of- broken
carbon upon the incompact material forming
a vessel shaped compartment for the liquid
to be electrolyzed and constituting the anode

and carbon contained in tubular supports

electrically connecting said anode with the

source of electricity, substantially as de-
seribed. | |

10. Inan electrolytic cell, the combination
of the outer vessel A, the cross-bars H’ se-
cured in said vessel and forming a vessel

i shaped support with inelined curved sides

and a bottom sloping toward the longitudinal
center of the tank, the metallic sereen H sup-
ported upon said cross bars, and the dia-
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phragm G supported by the screen and di-
viding the outer vessel into an anode -and

cathode compartment, substantially as de-

-seribed. - | _
11. In an electrolytic apparatus, the combi-

t1'5'

nation with a plurality of cells divided into

‘anode and cathode compartments by an elec-

trolytic diaphragm, of the communicating
pipes R R’, having valve controlled connec-
tions with the opposite ends of the cathode
compartments respectively, the valves T in

said communicating pipes between the con-
(25

nections and valve controlled feed and over-
flow connecting into and from said cathode
compartments, substantially as deseribed.

Intestimony whereof L affix my signature in

presence of two witnesses. .
THOMAS CRANEY.
Witnesses: ' '

M. B. O'DOGHERTY,
- JAMES WHITTEMORE.
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