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UNITED STATES

JAMES HARGREAVES,

PLACE.

OF FARNWORTH-IN-WIDNES, ENGLAND, ASSIGNOR TO
THE GENERAL ELECTROLYTIC PARENT COMPANY,

LIMITED, OF SAME

COMBINED D!APHRAGM AND ELECTRODE.

SPECILFICATION forming part of Letters Patent No. 652,611, dated June 26, 1900.

Application filed February 12, 1898, Serial No, 670,101,

(No model.)

To all whom it may concern:
Be it known that I, JAMES HARGREAVES, a

subject of the Queen of Great Britain and Ire-

- land,residing at Farnworth-in-Widnes,in the

I0

county of Lancaster,England,haveinvented a
certain new and nuseful Combined Diaphragm
and HElectrode Applicable for Use in the Elec-
trolysis of Salts and Method of Preparing
Same, (for which I have applied for a patent
in Great Britain, No. 17,161, to beardate July

20, 1897,) of Wthh the followmn* 1S a specifi-
cation.

This invention relates to the deemn pesmon"'
of salts by electrolytic means, and particu-
larly to an 1mp10ved construction of and

“method of preparing a combined diaphragm
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and electrode for use in electrolytic cells.
In the accompanying drawings, Figure 1 is

a section of a combined diaphragm and elec-
trode constructed according to my invention.
Fig. 2 is a part elevation “and longitudinal

sectlon of a cell of the horizontal type em-
bodying myimprovements, Fig. 3 being a cor-
responding transverse see’mon Kigs. 3’*- and
3° are respectively a vertical and a horizontal
section, drawn to a larger scale, of the cast-
metal cap for the electrodes illustrated in
Figs. 2and 3. Fig. 4isan end elevation, and
Flﬂ‘ ba vertical sectmn respectively, of a ver-

tical type of cell Gongtrueted according to my
improved method... Figs. 4* and 4® are re-

spectively a vertical and a horizontal section,
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drawn to larger scale, of the cast-metal cap'_
for the electrodes 11111strated in Figs. 4 and 5.

According to one partof my mventmn one
side of the dlaphla m is composed of a com-

spongy mateual

terial may be attached to the cathode, the said
cathode being formed of wire-cloth.

In constructlnﬂ* the diaphragm-electrode

the wire-cloth « i1s tightly stretehed upon a

suitable frame and covered with a pasty,

pomus, or spongy substance b, such as clay
r paper, adapted for temporcm ily perform-
Ing a retentive function. The hard or dense

atemal ¢ is then applied to the upper sur- l cloth forming the cathode.

| face of the porous or spongy substance or to

the other side of the cloth, the clay or paper
serving to allow the said hard or dense ma-
terial to fill the meshes or openings in the 55
cloth and to adhere firmly to the latter, but

to preserve the side of the cathode which in
working is placed farthest from the anode
from belnﬂ' coated with such material. Ifde-
sired, per forated metal may be used for the 60

cathode

In prepallnﬁ' a combmed electrode and

| stratified diaphragm according to my im-
proved method I do not confine myself to the
use of any special materials for forming the 65

hard or dense portion of the dnphmﬂ'm but
Portland cement will in many instances be
found well adapted to the purpose. The ce-
ment is preferably made of such consistency

that it may be applied in the form of a thin, yo
but complete, coating with the aid of a br ush

or trowel; but it may be spread evenly in a
powdered condition upon the porous or
spongy substance or upon the cathode and
fixed by passing a wet brush over it. After y;5
applying the said coating of hard or dense
material ¢ a covering d of some material of a
soft or porous nature—such as asbestos cloth,

slag wool, or the like——1is caused to adhere to
‘the coa,tmﬂ*
-terial com posed of asbestos with lime indu-
rated by saturation with a solution of silicate
of soda to give good results.
| dmphran'm% are to be used in a horizontal po-
sition, the covering of soft or porous material 85

In practice I have found a ma- 3o

W hen the said

may be composed of loose asbestos pulp or

‘some light amorphous precipitate, such as
- paratively hard or dense material, the other |
side being formed of an open, porous, or
As the hard or dense ma;-;
terial offers high resistance to the current, it
is preferable to make it as thin as pmctwable |
- With this object the said hard or dense ma-

silicate of maﬂ*nesm In same cases I use the

aforesaid soft or porous materials, or any of -

them, in such quantity as to fill the space be- go

| itween ‘the dmphrawm and the anode or an-

odes.

In order to pl ovide for the free escape of
the products of electrolysis from the surface
of the cathode, I allow a deposit of ‘metallic 95
oxid to form upon the said cathode before
using it, or I may deposit upon the surface
of the said eathode a thin layer of some solu-
ble substance, which upon being dissolved or
removed will Jeave a NArrow space between 100
the material of the dlaphrawm and the wire-
The deposited
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~electrolyte and to prevent the i ingress of salt |;

30

35,

40

50

55

60

ing to assist in dlssolvmo' the ‘salt.

metallic oxid is reduced to metal by the cur- |
rent and produces a rough or spongy coating |

on the cathode, same rendermﬂ the action of
the cathode more prompt and effective, the

escape of hydrogen being facilitated, polal— |

ization reduced, and a larﬂ'er area of the cath-
ode exposed. for eontaet with the liquid.

The anodes e¢ ¢’ may be placed in sueh Q

manner that they form a kind of grid, upon or
against which rests the salt 50 be decom-
posed
ranged horizontally, as shown in Figs. 2 and
3, the upper part f of the cell is made suffi-
elently high to form a chamber for receiving
a large eharge of salt, which is pxefembly

cha,rged into the cellin a solid state through
the charging-aperture ¢ and is dissolved, as |

req111red by the electrolyte h, the latter be-
ing.allowed to nse shcrhtly a,bove the level of
the anodes ¢ ¢. In charging the cell with
salt care must be taken not to disturb the

between the anodes and the dlaphrawm
Steam is injected into the cathode- -compart-
ment of the cell by way of the pipe ¢ for the
purpose of heating the cell, the steam tend-
With a
view to avoiding leakan*e through the sides
of the anode- eempaltment A af the places |
where .the anodes ¢ ¢ pass through them
plates of suitable metal, such as type metal,
may be cast around: the ends of the anodes,

the ingides of the said plates being coated |

with a thick servmﬂ' of pitch or Slmllar mate-
rial.

~ In construeting a cell of the horizontal type
the mode of proeedure is as follows: A lead
plate %, perforated fm the reception of the
ends of the anodes e ¢', is served with a coat-
ing of pitch, the side walls [ [ of the cell be-
ing formed against the coated side of the lead
plctte The seveml anodes are placed in po-
sition, as shown in Figs. 2 and 3, with their
ends protruding through the unpltehed side

of the lead plate, and a forming-board. or
sand is so disposed between the plates as to |

leave a space of the required dimensions be- |
tween the pitched side of the lead plete and
the board or sand.
the cement which is to constitute the walls. of

the cell, the sides and the ends being founed

mmultaneously Having thus constr ueted the
upper or anode compa,rtment A of the cell, the
lower or cathode compartment B is fmmed
by applymﬂ' a tray m, which may be of cast
metal, the diaphragm- electrode bemc‘r insert-

ed between the two compartments, Wthh are

then secured together by means of bolts n n.
In the vertical type of cell, Figs. 4 and 5, the
walls of the central or anode eompmt:ment
may be formed in a similar manner. In this

-eonetructlou there are two eathode - COm-

- 05

partments B B, the anodes ¢ ¢ in the com--

partment A bemﬂ' disposed in the form of a
grid, against Whleh the salt rests. In arrang-

ing these anodes the slabs of carbon are each

plaeed at an angle tothe vertical, 5o that eeeh

In cells wherein the anodes are ar-

652,611

slab overlaps the next adjacent slab, ingress
of salt to the space between. the enode and

the diaphragm being thereby prevented The
extremities of the anodes e ¢’ are inclosed in
caps 0 0'. These caps are formed of lead or

jédulled through the anodes and also cover-
ing their ends By these means the metal

whieh enters the holes formsrivets 0® 0?, where-

by the cap is held firmly in position. In cool-

ing the metal has a tendenecy to shrink upon

the carbon, and thereby becomes firmly at-
tached thereto at the same time forming a
.good eleetrleal connection between the ear-
"bon and the cap.

The anodes ¢ ¢ in the horizontal cell are
]eonneeted up in series by means ef the con-
‘necting-bar. ¢, while the anodeee e are simi-
larly connected by the bar ¢',the positive wire
_from the source of eleetrlc energy being at-
tached to the terminals » 7/ The anodes e ¢

on eeeh s1de of the vertical cell are connected

type-metal cast around such extremities, the .
-metal occupying a hole or holes previously
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!in series by barsq ¢, these bars being conpled B

Into this space is.ruan |

by means of the cross-bar s.

J of this cell are. connected by bars ¢
coupled by the cross-bar s'. The bars's and
s' are furnished with terminals, to which the
| positive wire is secured. In elthel construc-

.tion of cell the negative wire may be con:

‘nected directly Wlth the tray- m.

In opeta,tlng with the aid of the improved
fcell water is supplied to the anode—compm =
‘ment A, the salt, which may be in the form of

ﬂcryetals, being then inserted through. the
'feedmﬂ'-ouﬁce g. This orifice is closed by a

‘cover f furnished with an annular projec-
tion 1, Whlch dips into a water seal, where:-
by the escape of chlorin is plevented or

‘leakage of chlorin through defects in the
/joints of the compartment A may be obvi-

ated by producing a slight vacuum in such

ithe chlorin- outlet

i sulting product igsuing by way of the pipe 7.

‘are.led away by the pipe p2
'not required when treating puresalt, the pipe
' p* being, however, 1etalned for permitting
' the escape of ehlorm When treating ea,lt
solutions in a cell of the vertical type, Fle
4 and 5, the inlet p’ for strong brine is pref-
 erably at the lower part of the vessel. The

;Wea,ken ed or exhausted brine, toe'ethezt with

,the chlorin, may be conveyed by way of the

pipe p*to a sepa,ratmn' vessel, the chlorin be-

11110* conducted thence to a sulteble receiver
or ut1llzed directly from said vessel.

| important quantity, the liquid is conducted
‘to a suitable saturating Veesel for eﬁectlng

The interme-
| dmte or eltel netmﬂ' anodee e ¢ on each 51de,
g and

95

When trea,tmg salt eolutwne in a cell, such
as shown in Figs. 2 and 3, the strong bune.
enters the anode compmtment by way of the
pipe p, while the weakened brine.and eh101 in
The pipe. p'is

If the
" salt liquor contains insoluble matter in any
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eompartment by means. "of a fan applied to.
During the progress of
the operetlon steam is e,]eeted by. way of the
'pipe 7 into the cathode- -compartment; the re-

115

120

125

130




IO

'S

652,611 3

the settlement of the insolu-bie impurities, |

and thereby intercepting their passage into
the electrolytic cell. |

The pipes employed for connecting the cells
or vessels may be constructed of vuleanite or

other suitable non-condueting material. |
What I claim as my invention, and desire
to secure by lLefters Patent, is—

1. The herein-described method of prepar-
ing a eombined diaphragm and electrode for
use In electrolytic cells consisting in covering
wire-cloth or perforated plate with a thin
layer of clay or equivalent material adapted

temporarily to perform a retentive function
and ultimately to be dissolved or washed |

away,-then applying a coating of Portland
cement or equivalent hard or dense material

and finally covering the latter with asbestos
cloth or equivalent soft or porous material
whereby a stratifi
onesideand porous as tothe other isobtained,
substantially as set forth. |

2. In a combined electrode and diaphragm
the combination with a wire-cloth eathode,
such as a, of a superposed layer of paper,
clay, or other temporarily-retentive material
b, a coating of Portland cement ¢, and a cov-
ering d composed of asbestos, substantially
as and for the purposes specified.

JAMES HARGREAVES,

Witnesses:
JOHN M. HEANEY,
WILLIAM TOULOUSE..

ed diaphragm dense as to
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