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To all whom it may. cgm,sm.

Be it kuown that I i 2HOBL ¢ BraTeay, 2
subject of the King of {freai Britain, and
resident of Yonkers, Westchester uOU.’ltj,
New York, have made a certain new and
useful Invention Relating to_Reinforced-
the rﬂedrely&s of :Salt,
&e., of which the following is a anemﬁca—
tlon, taken in conunection with the -aceom-
panying drawing, -which forms parts of
the same.
" This invention relstes especially o large
electrolytic cells having their D(}dleb 0T con-
taining cases formed substa antially ‘or prin-

pq& y of reinforced concrete which can
thus be cheaply and .effectively made of
such large size -as to adapt them to the ef-
fective eieetroi*'nzs et salt for the produc-
tion of caustic -sods .and chlorin or for
many other elecirolytic processes. Cells of
the general jm‘grea es type ecan be con-
venient 1*7 made of such construction so as 1o
secure high ef’naencv ‘because .of the com-
parative fréedom from leak sage of electrie-
ity and be also desirable becanse of the du-
rability of the parts and the relative u ae-
dom from leakage of gas and so forth from
the cells.

In the accompanying drawings showing
in g somewhat dngram atic way ilustra-
tive forms of this invention, Figure 1 is an
elevation partly in section through a form
of cell. I‘lg 2 is o transverse section there-
of taken substa mmhv along the line 9—"

of Fig. 1. Fig. 3 is a similar section of the
cell Lod\' with Lhe cathoﬂa chambers rs-
moved. Fig. 4 is a partial top view on a

larger scala, and Tig. 5 is an enlavged par-

tml section through.one of the ca athode ele-

ments, .

The cell ‘)od or casing may with advan-
tage be in the form of a one-piece narrow
open sided casing as shown in fw 1 which
is preferably given & anbs*an‘cm!lg rectangu-
lar-section. B'r makl;lg the casing in this

shape of suitable Portland or other cement

concrete in which reinforcing rods or ;nefgh
lic members are embedded 1u1:_Lé the proc-
ess of casting or molding the coicrete, nd-
ditional strength is given to the horizon-
tal members where beam action is most
marked and the other portions of the cell

“are-also strengthened in a well known man-

" .ner.

58

1t is pcssxble in this way to form the

cell borh swith one or more m‘eeﬂr‘u Lifting

iﬁmuwu of Letters

Patent.

Patented Jan., 19, 1915,

1,2838. sSevial Ho. 798,618

gs 18 ;nch may as indicated in Fig. 3 bs
pzovzded with an upper portien or head 9
and with any desired number of support-
mo 1ecesaes,:such 2s. 59, which may he of

v.sititable size and Ghape to accommodate'

qnd support thp p@@c mains,pr other con-
nections used in relation to .the cell. The

cell body may be formped with integral sup-
vorting feet such as 12 adjacent each end
and also, if desired, at other points as well
-s0.that they may supnolt the cell prefergbly

s.adjacent the ends.of sach (;éll such

60

65. -

on suitable nsuhtmﬂ plates, such as 40, of -

glass or other matemal It is usually 'de-
sirable to provide the inside of the cell hody
or c sing with a suitable impervious or
acid-prect lining which may witl. advan-
tage be formed “of acid- proof tile, such as
.Obwlﬁlﬁl\lte or the like which may be .se-
cured- in place around the inside of _the
cell bodv when it is originally cast or se-
ccured .thereto subsequently with any suit-
gble cement ov bmder so as to -sffectivelv
proteet the inside of the casing or at least
such part thereof as comes in contact .with
the electrolyte. It is passible by formlng
such large ‘sized electrolytic cells “of rein-
forged concrete to foxm integral therew1th
the desived conduits and to provz,de the.cell
with apertyres and other fittings when orig-

imh ting or moldmz it
Ag shown m-Figs. 1.and 4 the cell body is

Led

70

75

80

85

meiemblv ‘Ol‘f“»’}dﬂd with embedded brine

inlet and outlet pipes of acid-proof. earthen-

vare such as chemical stoneware or other
suitable material, and it is quite desirable to
form these pipes with straight runs and con-
nections and.with suitable cleanout apertures
in line with the-operating portlons of these
pipes adjacent any bend.so as to famhtqte
cleaning and make it casy to.muaintain’ the
cell 1 in effective conditibn. ~The brine outlet
pipe 4, for example, is formed with the lat-
el intake p(nuon 16 adjacent the top of

the cell preferably partly above and, partly
helow the normal level of the electrolyte
therein so as fo continuously effect- the Wlth-

90

95

100

drawal of the wealk brine through this, pipe .

‘and discharge the same into the weak brine
ain 15 which may extend longitudinally
below the series of cells, and at the same
time the chlorin gas may freely pass through

. t}ﬂb same brine outlet and brine.main., Whld

2y -be. connected Wwith, a,gas Feservoir, ‘and
suctlon devige 80, as-t0 @ eetwely prevent

105

110
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lealeage of chlorin Into the cell room. By.

forming the cleanout extensions 61, 62 in
line with the two portions 4 and 16 of this
brine outlet pipe the cleaning of the entire
outlet pipe may be readily effected by with-
drawing the luted plugs 60 and pushing a
‘suitable cleaning inmstrument through these
cleanout extensions and the portions of the
brine cutlet in line therewith. A Suvitable

~ brine inlet pipe 10 of earthenware, ete., may

be embedded in either one of the end walls
of the cell casing and when its discharge
end 11 is located below the normal level of

the electrolyte in the cell it is sealed in this .

way ge that it is unnecessary to provide any
other seal for this inlet. One or more clean-

out or sampling tubes such as 8 may be

formed or cast in the top of the cell body
which msy have their tops left open where
these tubes extend below the normal liquor
level in the cell so as to make a liguid seal

_in thiz way. One or more additional clean-.

oub or inspection openings such as 68 may

" also be formed in varicus parts of the cell

ne
o

20

_ which are of course-normally closed by suit-

able plugs, such as 69, where these tubes d6
not extend below the ligaor levell A series
of anode uapertures of soitable size and
shape, such, for example, as the rectangular
sectioned tapering apertures 7 shown in
Figs. 1, 3 and 4, may be formed in the top
of the cell body or casing and suitable draw-

- off outlet openings or tubes, such as 14, may

'
03

40

45

50

55

~ sufficiently by embedding them within the

60

"85

be formed in the cell body and provided

_ with any suitable form of piug or closure,

such for example as the plug 44 which may
be readily held in the closed position over
the outlet opening 14 as by the bar 45 which
may scréw the plug tightly home through
the screws or bolts 43 threaded into suitable
clamps or sockets 13 smbedded in or other-
wise secured to the cell body.

The cathode elements used with a Hax-
greaves general type of cell of this descrip-
tion may be advantageously formed by cast-
ing or molding similar Portland cement or
other concrete 25 within a metallic or steel
angle iron cathode frame 26 which may
have the lifting ring 27 secured thereto in
any desired way and be provided with the
edge plates 35 and one or more diagonal
braces 184, if desired. The bearing bars 24
may be secured to the metallic cathode
frame as by riveting or bolting them there-
to or in most cases they may be supported

concrete when originally casting it so as to
support the projecting edges of these bear-
ing bars substantially in line with the inner
edge of the cathode frame and form a suit-
able cathode chamber, such as 28, within
these bearing bars which may have their
outer ends substantially horizontal or pref-
erably slightly downwardly inclined and
also provided with corrugations such as 76

1,128,201

if desired, as indicated in Fig. 5. ,Tﬁls up-

per and lower ends of this ¢athode chamber

28 are preferably somewhat enlarged so as

to supply more unifermly and readily . .

throughout the surface of the cathode dia-
phragm 22, 23 the treating gases or vapors

“which may be injected through suitable gasg

iniets 46 arranged at the desired intervals
along the upper part of the cathode element.
The cathode diaphragm may be formed of
any suitable material, such for example, as

one or more sheets of superimposed steel or

copper gauze 23 shown of somewhat ex-
aggerated thickness in Fig. 5 which rest
upon the bearing bars and edges of the

“cathode frame and soldered or otherwise se-

cured to the heavy copper bar or collector
strip 52 which may be used to carry the cur-
rent. The porous diaphragm sheet 22 which
may be made of treated asbestos paper,
cloth or other suitable material is under op-
erating conditions held closely in contacé
with the porous cathode gauze or member
23 so as to effectively codperate therewith
for the separation of the caustic soda or
other mdterial froin the electrolyte. A simi-
lar enlargement of the lower partof thecath-

.ode chamber 22 may communicate through

one or more discharge or drip openings 66

with suitable drip pipes to carry off the so-

dium carbonate sclution and also the car-
bon-dioxid and the hydrogen or other waste
gases from the cathode chamber. For this
purpose suitable drip openings 67 may be
formed within the cell body as shown in
Figs. 2 and 3 so as to codperate with the dis-
charge or drip openings 66 in the cathode
chambers and lead this material down the
drip pipes 65 which as indicated in Fig. 3
may be curved or trapped to.prevent un-
desirable gas discharge may discharge into
an inclined transverse drip chite collecting
trough 30 so as to conduct this soda liquor

into the collectiong main 31 running along:

the row of cells. 1t is also desirable to have
one or more suitable exhaust gas maing such

.as the mains 32 embedded in the cell body in

connection with the cathode chambors so as
to prevent escape of the cathode chamber
gases into the cell room and by connecting
these mains with an exhaust fan or other
device these exhaust gases may be continu-
ously withdrawn. - .

The anode elements may be of any suit-
able construction, such for example, as the
builé-up carbon anodes shown in Fig. 2 as
eomprising the anode blocks or: pieces 70 of

gas carbon or other suitable material sup-

70
74
80
85

90

100
mg
119
115

120

ported on the rods 75 of graphite or otiler

" conducting substance which are conneeséd

with the ecopper or other metallic lead wires
72 and embedded in th2 anode support 71 of

cement or other suppsiting material to give .
the desired mechanical strength and rigidity -

anode element. The upper end or neck of

Lu®

130
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this anode which extends into the anode
aperture 7 may be covered with 2 layer of
insulating tape or other material 73 20 as 0
secure effective insulation at this point and
then embedded in a laver of concrete call-
ing 74 which may be wedge: into the lower
part of the anode opening
support the anode in proper position within
the cell casing and also prevent escaps of
gas from the cell at this point. When the
anodes have been assemibled and supported
in position in the cell the eathode frames
and cathodes and cobperating cathode dia-
phragms may be sccured on one or prefer-
ably both sides of the cell body in any de-
sired way so as to clamp the cathode dia-
phragms securely to the metallic cathode
frames to make electrical contact therewith
and also o prevent escape of the electrolyte
around this joint whieh may be promoted
by previously applying to the cell casing
where it is engaged by the edge of the
cathode diaphragm any suitable calking or
luting preferably of insulating mastic which
can also serve to subgtantially electrically
insulate the cathode diaphragm from the
cell casing at this point. Any suitable
clamping means may be used for shig pur-
pose and a desirable form of clamping
means may comprise suitable clamping
dogs such as 17 and 21 held in posi-
tion by suitable bolts so as to clamp
the cathode casing in the desired posi-
tion. In this connection it is desirable
to provide suitable clamping plates with
which these clamping dogs may engage and
by which their bolts are also supported and
the clamping plates 84 have proved highly
desirable for this purpese, These clamping
plates ave preferably embedded in the in-
tegral concrete cell body so »s fo be substan-
tially flush with the outer edge thereof and
are held in place in this way and also pref-
erably by the action of suitable lock nuts 49
on the bolts 19 as shown in Figs. 2 and 3
which may cobperate with suifable recesses
in these clamping plates. These clamping
bolts 19 preferably extend through the cell
body as by fitting loosely within an insu-
lating tube or bushing 47 extending there-
through and projecting inside the clamping
plate and formed of rubber or other suitable
insulating ‘material so as to have an elec-
trically insulating and chemically protect-
ing action on the bolt for which reason
similar insulating and protecting washers 47
are arranged beneath the lock nuts 49 so as
to electrically insulate them and the bolts
from the clamping plate. The insulating
tubes are preferably made large enough so
that the bolts fit quite loosely therein, thus
facilitating vemoval of one of these bolts in
ease of breakage or other undesirable action.
. The clamping dogs may also be insulated

Yy i

from the clamping plates by interposing in-
hy Py 2 oar o tie]

'S

#3 ol 3
tight enough to.

801 3
sulating washers such as 76 between these
dogs and the clamping plates or the cell
body., By these clamping means all paris of
she cathode frame and interposed dia-

phragm may be firmly clamped against the
cell body or casing, while at the same time
the cathode frame is effectively insulated
for the working voltages used. When the
cathode frames and diaphragms are assem-
bled ms indicated in Fig. 2 the gas supply
pipes 50 may be inserted and inted within
the gas inlets 46 so as to supply the desired
mixture of carbon-dioxid and steam or other
treating gas to the
it can percolate down throungh them in sub-
stantial contact with the cathode diaphragm
to take up and remove therefrom the elec-
trolyzed caustic soda or other material.
These gos supply pipes 50 ave preferably
formed ith interposed insulating sections
51 of rubber tubing or the like which may
connech with both branches 86 of the Y pipe
25, 1f desired suitable clean-out openings
may be made in this pipe 85 substantially in
Hne with the branches 86 and removable
plugs 87 may be inserted in these openings
so as to permit the use of cleaning devices
when necessary. The desived amount of
carbon-dioxid for the mixture fed to the
cathode chambers may be supplied from the
carbon-dioxid main 56 which may be ar-
ranged in one of the recesses 59 In the sup-
port and have suitable branches or gas pipes
such as 81 at intervals along it, the gas flow
being regulated in any desired way as by
interposing an interchangeable nozzle plate
sich as 82 so that the size of hole 83 in this
vlate regulates the amount of carbon-dioxid
passing through the corresponding gas pipe.
The desived amount of steam may be mixed
with the earbon-dioxid by- injector aetion
for example, the steam being shown as led
in o as o be discharged through the in-
jector nozzle 84 arranged within the in-
jector section of this gas pipe so as to pro-
mote the wmixture and progress of the
gaseous muaterial through the gas pipe and
Tnto the cathode chambers. The connected
steam pipe 57 may with advantage be curved
around to allow for expansion and be pro-
vided with a suitable vegulating valve 53
and connected with the steam main 54 ar-
ranged in one of the lateral supporting re-
cesses BO. :

Tt is desirable to assemble these cells in
alined rows to minimize floor space and to
fucilitate their conmecticns and these cells
may be convenlently placed end to end as
shown in Fig. 1, a layer of suitable insula-
tion 77 of tav paper for example being in*
terposed between them so as to prevent sl
stontial leakage of electricity and also to
allow for such expansion as occurs under

oy

T

servies “conditions. DBy minimizing the
. - - 0 1 ~ ° id
tvansmission of heavy sleciric currents

thode chambers so that
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through the concrete casing or body '-r{;-.r the
- cell undesirable or destructive electrolytic

.c‘

~ this way the cells can

15

25
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35

40

action is’greatly minimized as. compared

with cells having east iron casings throdgh

which the current is transmitted which “are
also very. much more costly to install. In
be conveniently as-
sembled in long rows and be connected with
-common supply and discharge mains ang
may be-conveniently casi or molded in place
in the cell room to ninimize transportation,
although this is not of course necessary.in
all cases. o

This invention has Leen described in con-
nection with a number of illustrative em-
bodiments,forms, proportions, shapes, parts,

materials and arrangements, to the details
the Invention is not of

of which disclosure
course to be limited, since what is claimed
as new and what is desired to be secured by

Letters Patent is set forth in the appended
_claims. S - :

T claim—, - . o oo

L In electrolytic cells for the electrolysis
of ‘salt or other- material, an open sided rec-
tangular sectioned coll ensing formed of re-
inforced concrete, a brine inlet embedded
in said cell casing, eathode drip pipes and
connected embedded cathode exhanst mains,
-said cell casing being provided with anodes,

“cathode elements cedperating with the open -
-sides of said cell casing and each compris:

ing a cathode diaphragm and a cobperating
concrete body formed with a cathode chamy
ber, said cathode clements being provided
with drip openings codperating with said
drip pipes and provided with gas inlets com-
municating with the upper ends -of their
cathode chumbers and gas and-steam mains

supplying treating gases to said 248 inlets.’
" 2. In electrolytic cells for the electrolysis -

of salt or cther material, an open sided cell

casing formed of concrete, a brine inlet em-

45

50

55

60

- apertures, cathode elements

68

bedded in said cell -casing; cathode drip
pipes and connected embedded cathode ex-
haust mains, said cell casing being provided

. with anodes, cathode elements cooperating -
~with the open sides

of said cell casing and
each -comprising a. cathode diaphragm and
a cobperating concrete body formed with a
cathode chamber, said cathode elements be-
ing provided with drip openings cobperat-
g with said drip pipes and steam. pipes
supplying treating gnses to said. gas inlets.

3. In electrolytic cells for the electrolysis
of salt or other mafterial, a one-piece open
sided rectangular ‘sectioned cell casing
formed of reinforced concrete, a brine inlet
embedded in said cell casing, cathode drip
pipes embedded in said . cell casing. said
cell easing being provided with anode aper-
tures, anodes cobperating with said .anode
adapted to co-
operate with the sides of said cell casing, a
cathode diaphragm cobperating with each

‘fegral supporting

-tion adjacent

1,128,501

of said cathode elénfneﬁtsg_ and ehmping e

_members to clamp ssid cathode elements

and cathode diaphragms in position against’

the open sides of said cell casing, said cath-
ode elements being provided with drip open:
ings cobperating with said drip pipes.

70

4. In electrolytic cells for the electrolysis - -
of salt or other material;a cell casing formed

of reinforced concrete and provided with in-
feet and with integral
brackets adjacent its ends, a brine inlet em-
bedded in said cell casing, cathode drip

. Pipes embedded in said cell casing, said cell
i acid proof - -

casing being provided with an.
tile Iining throughaut the portion normally
in contact with the electrolyte and provided
with ‘anode apertures, anodes codperating
with said anode apertures and cobperating
cathode and eathode diaphragms removably
clamped to said cell casi

. In electrolytic cells for the electrolysis -
. of salt or other material, a cell casing formed -

75

85

of. reinforced concrete, a brine inlet em- .

bedded in said cell casing, cathode drip pipes
embedded in said call casing, said cell cas-

90

ing ‘being provided with anode apertures, -

anodes codperating with said anode aper-
turss and codperating cathodes and cathode-
diaphragms removably clamped to said cell
casings. : o : ,

6. In electrolytic cells for the electrolysis

85

of salt or other material, a one-piece narrow -

Open sided rectangular sectioned cell casing
formed of reinforced concrete and provided
with integral brackets adjacent its ends, an
electrolyte Y
in the concrete forming the end of the cell
casing and comprising a lateral intake por-.
to the top of the. cell and
cleanout extensions provided with remov:

108

able plugs substantially in line with the.

operating portions of
monnted in said cell casing, clamping plates
embedded in ‘said cell casing, insulating

- tubes embedded in said cell casing and co-

operating with said clamping plates and

-clamping bolts extending loosely through

said insulating tubes, clamping nuts and in-
sulating members. on" said clamping bolts
and locateu in recesses in said clamping
plates to hold'said plates in position while
mnsulated  therefrom, reinforced concrete
cathode elenionts adapted to colperate with

the sides’ of said cell casing and colnprising -
-embedded bearing members and cobperating .

cathade diaphragms and clamping members
codperating with said clamping :bolts to
clamp said cathode elements and cathode
diaphragms’in position. - ‘

. 7. In electrolytic cells for the electrolysis
of salt or other material, a one-piece narrow’
open sided cell casing formed of reinforced
conerete, an electrolyte pipe of earthenware
embedded

casing and comprising a lateral intake por-

said pipe, anodes "

110°

iia

120

128

in the concrete forming the cell -

136

106
pipe of earthenware embedded . .
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‘members on said clamping bolés to hold said
.plates in position while insulated theref rom3

- members

11

tion adjacent o the top of the cell and -

.

cleanous extensions PIOY vided with remo 333"1&
plugs substantially in line with the
mg portions:of said pipe, anodes mour nted
in Said cell casing, clampmg plates smbedded

(

-in said - cell casing, insttlating tubes e~

bedded in said cell casing and cobperatin
with said clamping plates fmd lmi
bolts extending loosely through

lating tubes, dampma nuts ami

reinforced concrete cathede e icmens ac
ed to cobperate with the qmeb \u anﬁfi
casing and ecomprising embedded besring
members and cobperating cathode dia-
phragms dnd clamping members colperat-
ing with said clamping ’nomb to clamp said
cathode elements and cathode disphragms
in posntmn :
In electrolybic
of Sult or othcr
sided cell easing 1“0 med
crete, an electrolyte pipe
bedded in the concrete fo;
ing, anodes mounied i
clamping plates embedded i
ing, mmsulating tubes emne& ed in said cell
casing and cobperating with said clamping
plates and dampmo belts extending loos ely
through said insuiating tubes, ng
nuts and insulating : merabers on sai
ing Belts to hold said plates in pe,mu
insulated therefrom, catho
ed to cobperate: ’vxﬂ th
casing and comprm embedded g
and coOperating r‘ar,hor:’e lia-
phragms and clamping mernbers cobper ain g
with said clamping bolts to clamp said
cathode elements and cathode diaphragras
n position.

9. In electrolytic cells for the ehurolyui;
of salt or other mfltemfﬂ & one-piece opex
sided cell casing formed oT reinforced “oh
crete, an electr oi“te mpe of earthenware em-
bedded in ¢he concrete formmo" the cell cas-
ing, anodes mounted in said cell
olampmo phtes embedded in sa
ing, insulating tubes embedded i
caving and cooperating with sal (
plates and chmmnu bolts eueﬂ
throngh said Ansuhtmo' it 1e99
nuts and insulating membe
ing bolts to held sa:@ hjabu
gition while insulnted therefrom,
slements ‘adapted io colperate
sides of said cell caging and compr
bearing members and cxv_sesaf:lﬂg ~1+
mapi ragins and clamping members
erating with said clamping bolts to cls
said mcnode el»mems and cathode
phragms in position.

16. In el entrolvtlg cells
ot salt or other material
row vectangular sectioned

on while

[}
1o

A
oGe
g

ide: of qam ceﬁ

CosIng,

17 =
geiy Cas-

Wi

“ sion pro

e slements adapt-

]

of reinforeed concrete, an eleciroiyie pips of
parthenware embedded in the concrete form-
ing the call casing and ¢ ompzlsmg a lateral
intake vortion adjacent to the top of the

Jh and s cleanout exten sion provided with
» removable plug substantis 1] in line with
an opers ting porticn of said pipe, anodes
in said cell msmg, insulating tubes
. bd in said cell casing and clampmg
olts  extending tarouvn seid  insul Iating
tubes, clampmg nuts and msulating mem-
on said clumping bolts to held said
bolts in position while insulated from said
i concrete cathode elements adaptéd

e JL\.

i

Lo eody te with the ~ides of said cell cas-
ing and comprising embedded bearing mem-

bers and ccopemt ng cathode diaphragms
and clamping "“f‘mbsrs cobper m:mw with
clamping bolts o clamp said cathode
menis and cathods diaphragms in posi-

Plectro"ivsla
Cepen sided ce!
cd concrets, an
‘penwa“e smbedded
3 UJ \,asm‘r and
ad 3auent
oub exten-

] plug sub-

stantis r&tz ng portion
n said cell cas-

,’ed in said cell

s extending through
pme‘ nués snd in-
clamwmcr bolts s,o

afiwae elements
ib. the sides of said
rating cathode dia-
2 members cobperating
olts o clamp said
athode disphragmsin
ectrolytic cells for the electroly-
' one-piece
c#ﬂ casmw

or
£

cof ng, "Iam&ﬂn,ﬂ
T easing, insu-
iz a o” casing
2 amping plates
8 hol extending 300%137
ih beg, dhnmmg
au i1 said clamp-
i see in sald

and moneraim@
L:npmo' mem-
hmplnv’ noh‘s
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sis of salt or other material, a one-piece
open sided reetangular sectioned cell casing
formed of reinforeed concrete, electrodes
cotiperating with said cell easing, clamping
plates, Insulating tubes embedded in said
cell casing and cobperating with said clargp-
ing plates and clamping bolts extending
through said insulating fubes, clamping
nuts and insulating members on said clamp-

ing bolts te held seid plates in position:

while insulated therefrom, concrate cathode
elements adapied to cobperate with the
sides of said cell casing and comprising
cobperating ‘cathods diaphragmsand clamp-
ing members cotperating with said clamp-
ing bolts'to clamp said cathode elements and
cathode diaphragms 1n pesition. .

14. In electrolytic cells for the electroly-
stz of saly or other material, a.one-piece
open sided rectangular sectioned cell casing
formed of reinforced - concrete, electrodes
cobperating with said cell casing, insulating

“tubes epabedded in said ell casing and codp-

. erating with'said clamping plates and clamp-
.28

‘ing bolts extending through said insulating
tubes, clamping nuts and insulating mem-
bers on said clamping bolts to hold said

“plates in. position while insulated theye-
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inom, concrete elements adapted to cobp-
evits with the sides of said cell casing and
clamping members cofperating with said
clamping bolts te clamp seid elements in
pesition. i .
715, In electrolytic cells for the. electroly-
sis . of galt or other material, cathode zle-
ments comprising an angle iron frame and
a reinforved concrete body molded therein,
cathiode bearing elements embedddd in said
body and having their corrugated -edges

cathede frame to form » eathode chamber,
a cathode diaphragm codperating with said
cathode element and comprising porons me-
tallic material in contact with said bearing
elements and said frame, said cathode sle-
ment being provided with gas inlets com-

substantially flush with the edge of said.

municating with the upper portion of seid
cathods chamber and witk a drip opening.

commnnicating with the lewer portion ef:

said eathode chamber.

3

- 16. In eloctrolytic cells- for the electroly-

sig of salt or other material, cathode ele-
‘ments comprising an iron frame dnd a rein-

“forced conecrete body molded therein, cath-

ode bearing elements having theilr edges
substantially flush with the edge of said
cathode frame to form a cathode chamber,
5 enthode diaphragm cobperating with said
cathode glement and comprising porcus. me-
tallic material in contact with said frame,
said cathode element being provided with
gas inlets communicating with the npper
portion of said cathode chamber and with
a drip opening cemmunicating with ‘the
lower portion of said cathode chamber.

1,125,201

17. In electrolytic cells for the electroly-
sis of salé or other material, cathode ele-

ments comprising a frame and a concrele

body molded therein, cathode bearing ele-
ments having their edges substantially
flash with the edge of said cathode frame
to form a cathode chamber; and a cathode
diaphragm codperating with said cathode
element and comprising porous metallic
material in contact with said frame.

18. In electrolytic cells for the electroly-
sis of salt or other material, a one piece
open-sided rectangular sectional. cell casing
formed of reinlorced concrete and provided
with electrolyte passages embedded in the
ends of said casing, removable eathode ele-
ments adapted to coéperate with the sides of
said cell casing and formed with cathode
chambers and with communicating drip

openings, eathode drip pipes embedded in

suid cell casing and cominunicating with
said drip openings and formed with trapped

_discharge portions, cathode exhaust mains
embedded 1n-said cell casing and communi. .
cating ‘with said cathode drip pipes abova.

their trapped portions to ezhaust waste
gases frem said = thode chambers, and
means to supply g seous material to said
cathode chambers. o

19. In electrolytic cells for the electroly-
sis of salt or other material, a cell casing
formed of reinforced concrete and provided
with elecirolyte passages embedded in said
casing, cathode elements adapted to codper-
ate with said cell casing and formed with
cathode .chambers and with commnnicating
drip gpenings, cathode drip pipes embedded
in said cell casing and commuricating with
said drip openings and formed with trapped
discharge portions, cathode exhaust -mains

.embedded n said cell casing and communi-

cating with said cathode drip pipes above
their trapped portions to exhaust waste gases
from said cathode chambers, and means to

supply gasgous material -to said eathode

chambers.. . :

~20. In electrolviic cells for the electroly-
sis of salt or other material, a cell casing
formed of reinforced concrete and provided
with electrolvte passages embedded in said
casing, cathode elements sdapted to codper-
ate with said cell casing and formed with

cathode chambers and with communicating -

drip openings, cathode drip, passages em-
bedded in said cell casing and communicat-
ing with said drip openings and foimed
with trapped discharge portions; eathode
exhaust mains communicating with said

- cathode drip passages above their trapped

portions te exhaust Waste gases fiom said
cathode chambers, and means to supply.
gassous material to said cathole chambers.
21. In electrolviic cells for the electroly-
sts of salt or other material, an open-sided
rectangular sectioned cell casing formed of

L]
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srith commumcatmg dnp opemn,_,, ;.cathode -
drip ‘pipes embedded in said cell casing and -

communicating with said drip cpenings and

formed  with tmpped d:f_«,charge portions,”
‘epthiode exhaust Tmains embedded in said
-cell casing and- commumcatmgz with said |
cathode ‘drip pipes above their trapped por--

“tions to exhaust waste gases from said-cath-

0.

e
2R

‘ode chambers, gas' pipes having branches

communicating with said cathodeé chambers
but msuia.te(. from said cathode elenients, &

#as main’ mounted on said brackets and ex-
temlmh long, tudinally of said cell casings

aud having -an- ad}uet&bie conzlecmo'x with

- said gas pipes, a stéam: main mounted on

- said bruckets and. extendmg longitudinally

- of said cell casings and having u curved ex-’

- pansion conneetion with siid-gas pipes dnd

20

provided with an injector niozzle within said
gas pipés to’ mix -and promote ‘the. feed of

‘ the mixed gases into said cathode chambers,

. 27. In slectrolytic cells for-the eleLt rolysis

- of ‘salt or other material, a row of alined

26

one-piece. open- “sided zecmpguiar sectioned

eell casings formed. of s:emforced ‘doncrete.

“snd having their ends spaced claselv to-

30

~gethier and Ss),’.)di‘dx.ed by layers of insulating
.material, each casing being promded wrth

upw 'udlv e\tendmg supporting ~ brackets

‘and with electrolvte passages formu. with

earthenware lining pipes embedded in the

‘ends of said casings, removable cqtnode ele-
“ments adapted te coiperate with the sides of
said cell casings and_formed with cathode
-chambers; ‘gas pipes having branches’ com-

- munjcating with said cath«)de chambers. but

.40

50
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msulated from said cathode eléments, u- ons

‘main motnted on said brackets and emezxd -
‘ing: longitudinally of smq cell casings and.”
'hawng a:connection. with said gas ;mpes 2
steam main mounted on. smd bl ackets and -
extending longitudinally of said ceil

sagﬂgb
and- havirig a curved eumncm_n ronnecmon

with said gas pipes. | -

28. In electrolytic cell_-, for the elect1 01‘,7
of salt or other miterial, a row of alined one

piece open- sided 1ec’mnﬂ‘LhL gectioned cell .
casings formed of 1e1nf01ced concrete, and -
. hawng their ends spaced’ closely together

eld-

and separated by Iavers of mfmpoced \‘

.ing insulating material, each casing being
.;uo\;ded with eiecttoiﬂe passages fozmed

with earthenware lmm" pipes embedded in
the ends of said casings, . removabie cathode
eiements adapted to cobiperate with the sides
of satd cell ((Nno\ and formed with cathode
(h.mﬂv s and - with  egmmunicating dxm
openings, (ath(xk drip pipes en*bedded in
said cell casing and  communicating with
said deip openings and formed with pped
discharge portions. cathode exhanst miins
embedd ol in said cell casing and coimmuni-
cating with said cathode dvip pipes above
their frapped portions to exhaust waste
gases from said cathode chambers. gas pipes

- embedded in. the ¢

‘chambers 4, o3

1,3’%@,%01 )

naving branches commumcatm;, with said

cathode chambers bui mcuiatnd from said

-cathode elements, & gas main extending lon-
‘gitudinally ‘of said cell casings and lm\ ing

connection with said gas pipes, a steam niain

" ¢éxtending longltudmdlv of said cell easings
~and havm@ a-curved expansion connection

with said gas pipes and provided with s in-

70

jector nozzle within aﬁld gas pipes to mix .

and promote the feed of the mixed gases

*into said cathode chambers. -

29. ‘In electrolytic cells-for the electrol) sis’
of salt or other materig, a row of alihed

75

one piece open-sided cell casings formed of

concrete and having their ends spaced

- closely together and separated by layers of

mterposed yielding insulating material, each

‘casing being provided with electrolyte . pus-

sages formed with earthenware hmng pipes
£ds of said casings, re-

movable. -cathodé “dlefnents adapted to co-

85

operate with the sides of said cell casings

“and formed with cathode chfmmers and w xth'

conununicating drip openings, cathode drip

pipes embedded i in said cell casing and com--

municsting with  said "drip openings and
formed with trapped discharge portions,
cothode exhaust mains embedded in said cell
¢asing and-communicating with said cathode

exhaust  waste.

gases from smd cathode

municating- with said cathode chambers but
insulated from said cathode elemsnts, a gas

main extending. longitudinally. of said cell ;

Lasm% and having connection with said gis
pipes, o steam main extending longitudi-
nally of said cell caamg and: havmg % COn~
neﬂtmz: with said gas pme,s

30. Tn elecirolytic cells for.the elecz,rv.)ly&s
of salt or other material, & row ‘of alined
open-sided’ cell casings formed of conerefe
and having their ends spaced closely to-

._get‘xe*‘ and separated by msulaimg rztérial,
_each casing being pxovuied with dectrolytp

assages in the ends of said mgmg-;7 TeINOV-

able cathode dlements adapted to. cooperate
swith the ‘sides of. sald cell casings and
- formed with cathods ‘chambers and with
N commumcahng drip openings, cathode drip:

pipes embedded in said cell casing and com-
municating with ‘said. drip openings and
formed . w ith trapped “dischar ze pomons,
vitthode exhanust mains embedded in said cell

- easing and comintnicating with said cathode

drip pipes above their tm pped portions to
exhaust w ‘Me guses from smd cathode cham-

'bElS

90

_drip pipes above their tr.;,pnea poriicns to 9

p;pe;, having branches com: . -

108

116
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31. In electrolyvtic eells for the electrolysis - :

of salt or.other material, a raw of alined

12:

one-piece open-sided reut(mﬂu‘m sm"t‘onedv

cell casings formed of concrete and having
their ends spaced closely together and sep-
arated by layers of interposed. yielding in-
aulatmg material, removable Lathode ele-

18
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ments having congrete bodies adapted to
form a water tight glosure of the open sides
of said cell casings and formed with cathode
chambers, gas pipes having branches com-
municating with said cathode chambers but
insulated from said cathode elements, a gas
main extending longitudinally of said cell
casings and having connection with said gas
pipes, and a steam main extending longitu-
dinally of said cell casings and having con-
nection with said gas pipes.

32. In electrolytic cells for the electrolysis
of salt or other material, a row of alined

.open-sided rectangular sectioned cell casings
. formed of concrete and having their ends

spaced closely together and separated by
layers of interposed yielding insulating ma-
teriak, and removable cathode elements hav-
ing .concrete bodies adapted to codperate
with the sides of said cell casings and formed
with cathode chambers.

)

33. In electrolytic cells for the electrolysis
of salt or other material. a row of alined
open-sided rectangular sectioned cell casings
formed- of concrete and having their engs
spaced closely together while substantially
insulated from each other and removablé
cathode elements having concrete bodies
adapted to cobperate with the sides of said
cell casings. : :

- 34, In electrolytic cells for the electrolysis
of salt or other material, » row of alined
open-sided cell casings formed of concrete
and having their ends spaced closely to-
gether and separated by ylelding insulating
material, and removable cathode elements
adapted to substantially close the open sides
of said cell casings.

NOEL STATHAM.

Witnesses: .

W. L. Covesr,
H. E. Gowarb.

3



