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To all whom, it may concéan. 
Be it known that , NorL 'STATEAA, a 

subject of the King of Great Britain, and 
resident of Yonkers, Westchester county, 
New York, have made a certain new and 
useful Invention Relating to Reinforced 
Concrete Cells for the Electrolysis of Sait, 
&c., of which the following is a specifica 
tion, taken in connection with the accorn 
panying drawing, which forms parts of 
the same. 
This invention relates especially to large 

electrolytic cells having their bodies or con 
taining cases formed substantially or prin 
ipally of reinforced concrete, which can thus be cheaply and effectively made of 
such large size as to adapt them to the ef 
fective electrolysis Gf salt for the produc 
tion of caustic soda, and chlorin or for 
many other electrolytic processes. Cells of 
the general Hargreaves type can be con 
veniently made of such constiuction so as to 
secure high efficiency because of the con 
parative freedom from leakage of electric 
ity and be also desirable because of the du 
rability of the parts and the relative free 
dom from leakage of gas and so forth from 
the cells. 

In the accompanying drawings shs) Wing 
in a somewhat diagraminatic way illustra 
tive forms of this invention, Figure i is an 
elevation partly in section through a form 
of cell. Fig. 2 is a transverse section there 
of taken substantially along the line 2-2 
of Fig. 1. Fig. 3 is a similar section of the 
cell body with the cathode chambers re 
anoved. Fig. 4 is a partial top view on a 
larger scale; and Fig. 5 is an enlarged par 
tial section through one of the cathode ele 
HalentS. w 

The cell body or casing may with advan 
tage be in the form of a one-piece narrow 
open sided casing as shown in Fig. which 
is preferably given a substantially rectangi 
lar. section. By making the casing in this 
shape of suitable Portland or other cement, 
concrete in which reinforcing rods or metal 
lic members are embedded during the proc 
ess of casting or molding the coi1crete, ad 
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 ixinown nan 
ner. It is possible in this way to form the 
celi. body with one or more integral lifting 

brackets adjacent the ends of each cell, such 
as 18, which may as indicated in Fig. 3 be 
provided with an upper portion or head 9 
and with any desired number of support 
ing recesses, such as 59, which may be of 
any suitable size and shape to accommodate 
and Support the pipes, mains, pr other con 
Inections used in relation to the cell. The 
cell body inay be formed with integral sup 
porting feet such as, 12 adjacent each end 
and also, if desired, at other points as well So, that they may support the cell preferably 
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On Suitable insulating plates, such as 40, of . 
glass or other material. It is usually de 
sirable to provide the inside of the cell body 
or casing with a suitable impervious or 
acid-proof lining which may wit. advan 
tage be formed of acid-proof tile, such as 
obsidianite ol' the like which may be se 
cured in place around the inside of the 
cell body when it is originally cast or se 

, cured thereto subsequently with any suit 
able cement or binder so as to effectivelv 
protect the inside of the casing or at least 
such part thereof as comes in contact with the electrolyte. it is possible by forming 
such large sized electrolytic cells of rein 
forced concrete to form integral therewith 
the desired conduits and to provide the cell 
with apertres and other fittings when orig 
inally casting or molding it. 
As shown in Figs. 1. and 4 the cell body is 
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preferably provided with embedded brine 
inlet and outlet pipes of acid-proof, earthen 
ware such as chemical stoneware or other 
suitable material, and it is quite desirable to 
fol'ny these pipes with straight runs and con 
nections and with suitable cleanout apertures 
in line with the operating portions of these 
pipes adjacent any bend so as to facilitate 
cleaning and make it easy to maintain the 
cell in effective condition. The brine outlet 
pipe 4, for example, is formed with the lat 
eral intake portion 16 adjacent the top of 
the cell preferably partly aboye and partly 
below the normal level of the electrolyte 
therein so as to continuously effect, the with 
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drawal of the weak brine through this, pipe 
and discharge the same into the weak brine 
main 15 which may extend longitudinally 05 
below the series of cells, and at the same 
time the chlorin gas may freely pass through 
this same brine outlet and brine-main which, 
may be connected with a gas reservoir and 
Suction device-so. as to effectively prevent 110 
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leakage of chlorin into the ceil room. By 
forning 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 pigs 60 and pushing a 
suitable cleaning instrument through these 
cleanout extensions and the portions of the 
brine outlet in line there with. A suitable 
brine inlet, pipe 10 of earthenware, etc., 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 ceil it is sealed is this 
way se that it is unnecessary to provide any 
other seal for this inlet. One or rinore clean 
out or sampling tubes such as 3 may be 
formed or cast in the top of the cell body 
which may have their tops left open where 
these tubes extend below the normal liquor 
level in the cell so as to make a liquid seal 
in this way. One or Talore additional clean 
out, or inspection openings such as 68 may 
also be formed in various parts of the cell 

2 which are of course-normally closed by suit 
able plugs, such as 69, where these tubes do 
inot exterid beiow tie i? or level. i. 3eries 
of anode apertures of suitable 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 
of outlet, openings or tubes, such as 14, may 
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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 screw the plug tightly home through 
the screws or bolts 43 threaded into suitable 
clamps or sockets 13 embedded in or other 
wise secured to the cell body. 
The cathode elements used with a Har 

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 33 and one or more diagonal 
bi'aces 134, 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 
sufficiently by embedding them within the 
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 hearing bars which may have their 
outer ends stabstantially horizontal or pref. 
erably slightly downwardly, inclined and 
also provided with corrugations such as 7 

if desired, as indicated in Fig. 5. The up 
per and lower ends of this cathode chamber 
28 are preferably somewhat enlarged so as 
to supply more uniformly and readily . . 
throughout the surface of the cathode dia 
phragm 22, 23 the treating gases or vapors 
which may be injected through suitable gas 
inkets 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 galize 23 shown of somewhat ex 
aggerated thickness in Fig. 5 which rest 
upon the bearing bars and edges of the 
cathode frame and soidered or otherwise se 
cured to the heavy copper bar or colliector 
strip 52 which may be used to carry the cur 
1'ent. 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 contact 
with the porous cathode gauze or member 
23 so as to effectively coãperate therewith 
for the separation of the caustic soda or 
other miterial froii the electrolyte. A simi 
lar enlargement of the lower part of the cath 
ode chamber 2 may communicate through 
one or more discharge or drip openings 66 
with suitable drip pipes to carry off the so 
dium carbonate solution 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 coöperate 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 chute collecting 
trough 30 so as to conduct this soda liquor 
into the collectiong main 31 running along 
the row of cells, it is also desirable to have 
one or more suitable exhaust gas mains such 
as the mains 32 embedded in the cell body in 
connection with the cathode chambers 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 
built-up. carbon anodes, shown in Fig.2 as 
comprising the anode blocks or pieces 70 of 
gas carbon or other suitable material sup 
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ported on the rods 75 of graphite or other 
conducting substance which are connected 
with the copper or other metallic lead wires 
72 and embedded in the anode support 71 of 

2 5. 

cement or other suppoiting material to give 
the desired mechanical strength and rigidity . 
anode element. The upper end or neck of 3. 
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this anode which extends into the anode 
aperture 7 may be covered with a layer of 
insulating tape or other material 3 so as to 
secule effective insulation at this point and 
then embedded in a layer of concrete calk 
ing T4 which may be wedge into the lower 
part of the anode opening ti 
support the anode in proper position within 
the celi casing and also prevent escape of 
gas from the ceil at this point. When the 
anodes have been assembled and supported 
in position in the cell the cathode franaes 
and cathodes and coöperating cathode dia 
phragms may be secured on one or prefer 
ably both sides of the cell body in any de 
sired way so as to clainp the cathode di:- 
phragms securely to the metallic cathode 
frames to make electrical contact therewith 
and also to prevent escape of the electrolyte 
around this joint which may be promoted 
by previously applying to the cell casing 
where it is engaged by the edge of the 
cathode diaphragin any suitable calking or 
luting preferably of insulating mastic which 
can also serve to substantially electrically 
insulate the cathode diaphragin from the 
cell casing at this point. Any suitable 
clamping means may be used for tilis pur 
pose and a desirable form of clamping 
means may comprise suitable clamping 
dogs such as 17 and 2 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 piates with 
which these clainping dogs may engage and 
by which their bolts are also supported and 
the clamping plates 34 have proved highly 
desirable for this purpose, These claraping 
plates are preferably embedded in the in 
tegral concrete cell body so as to 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 coöperate with suitable recesses 
in these clamping plates. These clanping 
bolts 19 preferably extend through the celi 
body as by fitting loosely within an insul 
lating tube or busining 47 extending there 
through and projecting inside the claiaping 
plate and formed of rubber or other suitable 
insulating matelial so as to have an elec 
trically insulating and chemically protect 
ing action on the bolt for which reason 
similar insulating and protecting washer's 47 
are a'ranged beneath the lock nuts 49 so as 
to electrically insulate then and the olts 
from the clamping plate. The insulating 
tubes are preferally made large enough so 
that the bolts fit suite loosely therein, thus 
facilitating removal of one of these boits in 
case of breakage or other undesirable action. 

. The clamping dogs may also be insulated 
from the ciamping plates by inte:posing in 

ght enough to 

cesses 59. 
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sulating washers such as 6 between these 
dogs and the clamping plates or the cell 
body. By these cianapiing means all parts of 
the cathode frame and interposed dia 
phragn) may be firmly clamped against the 
cell body or casing, while at the same time 
the cathode frame is effectively insulated 
for the working yoltages used. When the 
cathode frames and diaphiagians are assen 
bled as indicated in Fig. 2 the gas supply 
pipes 50 may be inserted and luted within 
the gas inlets 46 so as to supply the desired 
mixture of carbon-dioxid and steam or other 
treating gas to the cathode chambers so that 
it call percolate down through then in sub 
stantial contact, with the Cathode diaphragm 
to take up and remove therefrom the elec 
trolyzed caustic soda, or other material. 
These gas supply pipes 50 are preferably 
formed with interposed insulating sections 
51 of rubber tubing or the like which may 
connec3, with both branches S6 of the Y pipe 
85. i desired suitaile clean-out openings 
may be made in this pipe 83 substantially in 
ille with the brancies 86 and removable 
plugs S7 may be inserted in these openings 
so as to permit the use of cleaning devices 
when necessary. The desired amount of 
carbon-dioxid for the mixture fed to the 
cathode chanbers 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 bianches 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 
Slich as 82 so that the size of hole S3 in this 
plate regulates the amount of carbon-dioxid 
passing through the corresponding gas pipe. 
he desired amount of steam may be mixed 

with the carbon-dioxid by injector aetion 
for example, the steam being shown as led 
in So as to be discharged through the in 
jector nozzie S4 arranged within the in 
jecto' Section of this gas pipe so as to pro 
note the hixture and progress of the 
gaseous iliaterial through the gas pipe and 
into the cathode chanabel's. The connected 
stean pipe 57 may With advantage be curved 
around to allow for expansion and be pro 
vided with a suitable regulating valve 55 
and connected with the steam main 54 ar 
ranged in one of the late'ai supporting re 

It is desirable to assemble these cells in 
a lined rows to minimize fioor space and to 
facilitate their connections and these cells 
may be conveniently placed end to end as 
shown in Fig. 1, a layer of suitable insula 
tion 7 of tar paper for example being in: 
terposed between then, so as to prevent suily. 
Stalitial leakage of electricity and also to 
allow for such expansion as occurs under 
service conditions. By minimizing the 
transinission of heavy electric currents 
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through the concrete casing or body as the 
cell undesirable or destructive electrolytic 

s 
action is greatly Eminimized as compared 
with cells having cast iron casings through 
which the current is transmitted which are 
also very, much more costly to install. In 
this way the cells can be conveniently as 
sembled in long rows and be connected with 
common supply and discharge mains and 
may be conveniently cast or molded in place 
in the cell room to minimize transportation, 
although this is not of course necessary, in all cases. 

5 

25. 

30 

35 

40 

This invention has been described in con 
nection with a number of illustrative en bodiments, forms, proportions, shapes, parts, 
materials and arrangements, to the details 
of which disclosure the invention is not of 
course to be limited since what is claimed 
as new and what is desired to be secured by 
Ietters Patent is set forth in the appended 
claims. . 
I claim-. . . 
1. in electrolytic cells for the electrolysis 

of Salt or other material, an open sided rec 
tangular sectioned cell casing formed of re 
inforced concrete, a brine inlet embedded 
in said cell casing, cathode drip pipes and 
connected embedded cathode exhaust mains, 
said cell casing being provided with anodes, 
cathode elements cooperating with the open 
sides of said cell casing and each compris: 
ing a cathode diaphragm and a coöperating 
concrete body formed with a cathode cham, 
ber, said cathode elements being provided 
with drip openings coöperating with said 
drip pipes and provided with gas inlets com 
municating with the upper ends of their 
cathode chambers and gas and steam mains supplying treating gases to said gas inlets. 

2. In electrolytic cells. for the electrolysis. : 
of salt or other material, an open sided cell 
casing formed of concrete. a brine inlet em 

45 
bedded in said cell casing, cathode drip 
pipes and connected embedded cathode ex 
haust mains, said cell casing being provided 
with anodes, cathode elements coöperating 
with the open sides of said cell casing and 

50. 

55 

each comprising a cathode diaphragm and 
a coöperating concrete body formed with a 
cathode chamber, said cathode elements be 
ing provided with drip openings coöperat 
ing with said dirip pipes and steam pipes 
Supplying treating gases to said gas inlets. 

3. In electrolytic cells for the electrolysis 
of salt or other material, a one-piece open 
sided rectangular 'sectioned cell casing 
formed of reinforced concrete, a brine inlet 
embedded in said cell casing, cathode drip 

60 pipes enbedded in said cell casing. Said 
cell casing being provided with anode aper 
flares, anodes cofiberating with said, anode s apertures, cathode elements adapted to co 

65 operate with the sides of said cell casing, a cathode diaphragm coöperating with each 

2,125,20. 

of said cathode elements, and clampi 
nembers to clamp said cathode elements 
the open sides of said cell casing, said cath 
ingScotsperating with said drip pipes. 

and cathode diaphrag. in position against . 
9de elements being provided with drip open 70 

4. In electrolytic cells for the electrolysis 
of salt or other material, a cell casing formed 
of reinforced concrete and provided with in 
brackets adjacent its ends, a brine inletem 
bedded in said cell casing, cathode drip 
pipes embedded in Said cell casing, said ceil 

w provided with an acid proof casing bei 
tile lining throughout the portion normally 
in contact with the electrolyte and provided 
with anode apertures, anodes coöperating 
with said anode apertures and cooperating 
cathode and cathode diaphragms removably 
clamped to said cell casing. 

of reinforced concrete, a brine inlet em 
bedded in said cell casing, cathode drippipes 

90 embedded in said cell casing, said cell cas 

egral supporting feet and with integral 75 

- - 85 5. electrolytic cells for the electrolysis 
of Salt or other material, a cell casing formed. 

ing being provided with anode apertures, 
anodes coöperating with said anode aper 
tures and coöperating cathodes and cathode 
diaphragms removably clamped to said cell 
casings. 95 

6. In electrolytic cells for the electrolysis 
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 pipe of earthenware embedded . 
in the concrete forming the end of the cell 
casing and comprising a lateral intake port. 
tion adjacent to the top of the cell and 
cleanout extensions provided with remov-10A 
able plugs substantially in line with the 
operating portions of said pipe, anodes 
mounted 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 
insulated therefrom, reinforced concrete 
cathode elenients adapted to coöperate with 
the sides of said cell casing and comprising: 
embedded bearing members and coöperating. 
cathode diaphragms and clamping members 
coöperating 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 Inaterial, a one-piece narrow 
open sided cell casing formed of reinforced 
concrete, an electrolyte pipe of earthenware 
embedded in the concrete forming the cell 
casing and comprising a lateral intake por 
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elements adapted to ceiperate with 

60 

members on said clamping bolts to hoid: 

members 

38 

tion adjacent to the top of the cell and 
cleanoui extensions provided with removable 
plugs substantially in line with the operat 
ing portions: of said pipe, anodes moanied 
in said cell casing, clamping plates embedded 
in said cell casing, insulating tribes em 
bedded in said celi casing and coöperating 
with said clamping plates and clamping 
bolts extending loosely through said insul 
lating tubes, clamping nuts aid insulating 
piates in position while insulated therefrom, 
reinforced concrete cathode elements 
ed to cooperate with the sides of Said 
casing and coinprising embedded be:32. 
members and coãperating cathode dia 
phragms and clamping members coöperat 
ing with said clamping bolts to ciami said 
cathode elements and cathode diaphragms 
in position. 

8. In electrolytic cells for sha electr 
of Salt or other laterial, a one-piece open 
sided celi casing formed of reinforced cor 
crete, an electrolyte pipe of earthen sware emi 
bedded in the concrete forming the celi cas 
ing, anodes mounted in Said cell casing, 
clamping plates embedded in said cell cast 
ing, insulating tubes embedded in said cell 
casing and coöperating with said clit inping. 
plates and clamping bolts extending loosely 
through, said insulating tubes. : 
nuts and insulating g members on said ci 
ing bolts to hold said plates in position 
insulated therefrom, cathede elements adapt 
ed to coöperate with the sides of said cell 
casing and comprising embedded bearin 

and coöperating cathode 
phragms and clamping members coöperating 
with said clamping bolts to clamp d 
cathode elements and cathode diaphragas 
in position. 

9. In electrolytic cells for the electrolysis 
of salt or other material, a one-piece ope: 
sided cell casing formed of reinforced con 
crete, an electrolyte pipe of earthelware en 
bedded in the concrete forming the cell cas 
ing, anodes mounted in said celi Casiliig 
clamping plates embedded in said ceili ca. 
ing, instilating tubes embedded in said ce. 
'asing and coöpei'ating Yith Said clamping 
lates and clamping bolts extending io9sely 

through said insulating tubes, ciamping 
nuts and insulating members on said clamp 

s 

S. 

ing bolts to hold said plates in po 
sition while insulated therefoin, Catho?e 
sides of said celi casing and comprising 
bearing members and coöperating catiode 
diaphragms and clamping metaber's coöp 
erating with said clamping boits to clap 
said cathode eleinents and cathode dia 
phragms in position. 

J0. In electrolytic cells for the electroysis 
of salt or other materiai, an open sided rar 
row rectangular sectioned celi casin --- a - g formed 

&f reinforced concrete, an electrolyte pipe of 
earthenware embedded in the concrete form 

the cell gasing and comprising a lateral 
portion adjacent to the top of the 

Celi &nd a cleanout extension provided with 
a renovable plug substantially in line with 
an operating portion of said pipe, anodes 
iiiouinted in said celi casing, insulating tubes 
embedded in said cell casing and ciamping 
bolts extending through said insulating 
tubes, clainping nuts and insulating mem 
bei's on said clainping bolts to hold said 
bois in position while insuiated from said 
casing, concrete cathode elements adapted 
to crisperate with the sides of said cell cas 
ing and comprising einhedded bearing mem 
bers and coöperating cathode diaphragms 
and clamping nembers cooperating with 
said clamping bolts to clamp said cathode 
elements and cathode diaphragms in posi 

in electrolytic cells for the electrolysis 
or other material, an open sided cell 

casing formed of reinforced concrete, an 
electrolyte pipe of earthen Yy aire embedded 
in the concrete forming the celi casing and comprisi terai intake portion adjacent 

the cell and a cleanout exten 

ith an operating portion 
Saouinied in said cell cas 

embedded in said celi 
gbolis exteading through 

aid insu s, clamping nuts and in 
lating a said 

position while insulated 
g, concrete cathode elements 

dapted to co?perate with the sides of said 
i? casing and cošperating cathode dia 

phragms and claimying members coöperating 
id ciamping boits to clamp said 

cde elements and cathode diaphragmsin 
positica. 

i3. 
sis of Sait or other material, a one-piece 
open sided rectangular sectioned cell casing 
fortined of reinforced concrete, electrodes 
co:3perating with said ceil casing, camping 
plates an edged in said ceil casing, insul 
iating it: bgs embedded it said cell casing 
and caipei'; with said changing plates 

Jolts extending loosely clamping 
a saici clamp 

S 

b e s 

plates in po 
, concrete 
rate with 

g zid comprising 
s and coöperating 

- and claimping mem 
ing with said clamping bolts 
Cathode e 

3. : 5 in & 

eierients and cathode 

for the eieckroy 

said clanping bolts to 

In electrolytic ceils for the electroly- . 

Ses in said : 
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sis of Sait or other material, a one-piece 
open sided retangular sectioned cell casing 
formed of reinforced concrete, electrodes 
coöperating tith said cell casing, clamping 
plates, insulating tubes embedded in saic 
cell casing and coijperating with said clamp 
ing plates and clamping bolts extending 
through said insulating tubes, claiaping 
nuts and insulating members on said clamp 
ing bolts to hold said plates in position 
while insulated therefront, concrete cathode 
eleinents adapted to coperate with the 
sides of said cell casing aid comprising 
coöperating cathode diaphragms and clamp 
ing anembers coãperating with said clamp 
ing bolts to clampsoid cathode elements and 
cathode diaphragas in position. . 

14. In electrolytic cells for the electroly 
sis of salt or other material, a one-piece 
open sided rectangular-sectioned cell casing 
foraed of reinforced concrete, electrodes 
cosperating with said celi casing, insulating 
tubes eanbedded in said cell casing and cosp 
erating with said clamping plates and clamp 

28 ing bolts extending through said insulating 
tubes, clamping nuts and insulating mean 
bers on said ciamping bolts to hold said 
plaies in position while insulated there 
firr, concrete elements adapted to coöp 
eige with the sides of said cell casing and 
caping members coišperating with said 
chainping boits to camp said elements in 
position. Y 

5. in electrolytic cells for the electroly. 
sis of Sait or other material, cathode ele 
ments comprising an angle iron fraine and 
a reinforced concrete body molded therein, 
cathiode bearing elements embedded in said body and having their corrugated edges 

T y 

cachede frame to form a cathode chainber, a cathode diaphragm coöperating with said 
cathode element and connexisting porous ine 
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tallic material. in contact with said bearing 
elements and said fraine, said cathode ele 
Inent being provided with gas inlets con 
municating with the upper, portion ef said 
cathode chamber and with a drip opening 
communicating with the lower portion of . 
said cathode chainber. 

sis of salt or other material, cathode ele 
methis coin prising an iron fraine and a rein 
forced concrete body molded therein, cath 
ode bearing elements having their edges 
substantially flush with the edge of said 
cathode frame to form a cathode chamber, 
a cathodie diaphragin coöperating with said 
cathode gleinent and comprising poros. me 
talie material in contact with said frame, 
said cathode element being provided with 
gas inlets connaunicating with the npper 
portion of said cathode chamber and with 
a chip opening communicating with the 
lower portion of said cathode chamber. 

substantially flash with the edge of said. 

17. In electrolytic cells for the electroy. 
sis of salt or other material, cathode ele 
ments comprising a frame, and a concrete 
body Inolded therein, cathode bearing ele 
ments having their edges substantially 
flush with the edge of said cathode frame 
to form a cathode chamber, and a cathode 
diaphragm coöperating 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 inaterial, a one piece 
open-sided rectangular sectional cell casing 
formed of reinorced concrete and provided 
with electrolyte passages embedded in the 
ends of Said casing, removable eathode ele 
ments adapted to coöperate with the sides of 
said cell casing and formed with cathode 
chambers and with communicating drip 
openings, eathode drip pipes embedded in 
said cell easing and communicating with 

75 

said drip openings and formed with trapped 
discharge portions, cathode exhaust mains: 
embedded in said cell casing and communi. 
eating with said cathode drip pipes above. 
their trapped portions to exhaust waste. 
gases from said 3:...thode, chambers, and 
means to supply g-seous material to said 
cathode chambers. . . " 

19. In electrolytic cells for the electroly 
sis of salt or other materiai, a cell casing 
formed of reinforced concrete and provided 
With electrolyte passages embedded in said 
casing, cathode elements adapted to coöper 
ate with said cell casing and formed with. 
cathode chambers and with communicating 
drip openings, cathode drip pipes embedded 
in said celi casing and communicating with 
said drip openings and formed with trapped 
discharge portions, cathode exhaust mains 
embedded in Said cell casing and communi 
cating with said cathode drip pipes above 
their trapped portions to exhaust waste gases 
from said cathede chanbers, and means to 
supply gaseous material to said cathode 
chambers. . . 

20, in electrolytic cells for the electroly 
sis of Salt or other material, a cell casing 
formed of reinforced concrete and provided 
with electrolyte passages embedded in said 

16. En electrolytic cells for the electroly casing, cathole elements adapted to coöper 
ate with said cell casing and formed with 
cathode chanabers and with communicating 
drip openings, cathode drip, passages era. 
bedded in said cell casing and communicat 
ing with said drip openings and formed 
with trapped discharge portions, cathode 
exhaust nains communicating with said 
cathode drip passages above their trapped 
portions to exhaust waste, gases fion said 
cathode chambers, and means to supply. 
gaseous imaterial to said cathole chambers. 

21. In elect 'olytic cells for the electroly 
sis of salt, or other material, an open-sided 
rectangular sectioned cell casing formed of 

3. 
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reinforced concrete and provided with slip 
porting bracksts and witi electrolyze pas 
sages embedded in the ends of said casing, 
removabie cathods eienents adapted to co 
operate with the sides of said ceil casing 
and formed iSiti cathode chanabet's vii; 
connaulinicating (ilip openings, Cathode l'i 
pipes einbedded in said ceili casiiig and coin 
municating with said dirip openi 

ii 

formed with trapped discharge portions, 
cathode exhaust, nains emisedded in said 
cell casing and cominlinicating with said 
cathode drip pipes above their trapped por 
tions to exhaust waste gases from said cath 
ode chani)ers, gas pipes i.aving bi'anches 
communicating with said cathode chainlyers 
but insulated fron said cathofie eleinents, a 
gas main nounted on Said blackets and ex 
tending longitudinally of Said ceili casing 
and connected with said gas pipes, a steam 

d exteiid main mounted on said blackets and 
ing longitudinally y of said 
having a clved expain soil connect 
said gas pipe and provided with an injector 
nozzle within said gas pipe to mix and pro 
note, the feed of the mixed gases inie said 
cathode chfia 

22. in electrolytic cells for tie etectioly 
sis of Sait or other material. a cell easing 
formed of reinforced concrete and provided 
with Supporting brackets and with electro 
lyte passages emisedded in the ends of said 
casing, cathode element. ied to 
ate with the sides of 
formed with cathode C 
having branches corializi 
cathode chanbei's, a gas 
said brackets and extendi 
of said cell casin 
gas pipes, a stealin 
brackets and extet: 
said ceili casing and having a cell 

:- 

s roy ci aii; 3d 
one piece open-S gia section&d 
cell casings fori 
and provided with 
porting brackets : 

operate with 
and ioned 
CO:Rii 
pipes ein 
inlinicating 
for ingd with 3r: 
gathode exila ist main 
casing and cominlinicating 
ode drip pipes above their trapped politics 
to exhaust waste gases from Said gathade 
chambers, gas pipes having branches con): 
municating with said cathod: 
insulated from said cathode elements. 3, gas 
main mounted oil said brackets and extend 

the 

17 

ongiildinaily of said cell casings and 
led with said gas pipes, a steam main 

imagin{ed on saici brackets and extending 
longitudinally of said cell casings and hav 
ling ('We expansion 
gas pipes and provided with injector nozzles 
within said gas 
he feed of the nixed gases into said cath 
ode chanbei's. 

2-4. in electrolytic cells for the electro 
Ysis of sait or other material, a row of 
alined open-sited eet casings formed of re 
iiafei'ced concrete and provided with up 

2 

alectrolyte passages embedded in the 
I said casings, renov tile cathode ele 

teti to copei'ite with the sides 
- casing's aid formed with cathode 

chalibers and with connaunicating drip 
fopenings, cathode dri) pipes embedded in 

l casing and communicating with 
aid dria openings and folined with trapped 
charge portions, cathode exhaust mains 

coin; italicating with said cathode, drip pipes 
aba'e their trapped portions to exhaust 
Yasie gases from said cathode chambers, 
gas pipes having branches communicating 

connections with said 

SO 

98) - 

with said cathode chambers, a gas main 
mainted or said brackets and extending 
longitudinally of said cell casings and con 
nected with said gas pipes, a steam main 
hot inted on said brackets and extending lon 
sittidinaily of said cell casings and having 
connections with said gas pipes. 
2. in eiectrolytic cells for the electrolysis 

it or other' interiai, a row of allined celi 
in gs formed of reinforced concrete and 

provided with upwardly extending support 
ckets and Viti electrolyte passages 

* ends of said casings, i'e- 
iro's alie elements adapted to co 
operate Yith the sides of said cell casings 
and formed with cathode chainbers, gas 
Tipas haying branches communicating with 
said cathode chamber's, a gas inain mounted 
on said brackets and extending longitudi 
:aily of said cell casings and connected with 

- . . enbei 

3aid cell casings and having connections 
with said gas pipes. 

23, it electrolytic cells for the electrolysis 
; : S:t or other material, a row of a lined 

iece of::ii-sided rectangular sectioned 
nas formed of reinforced concrete 

i 
i 

: { it g their ends spaced closely to 
: cy ted by layers of interposed 

ing naiarial, each casing be 
d with it wai'dly 'ktending su?p 

isorting brackets and witi electrolyi.e pas 
Sitges formed with earth envale iining pipes 
anbedded in the ei is of said casings, re 

"abia cathfie eleinents adapted to co 
sperate Yith the sities of said cell casings 
and formed with cat, Odie chanibei's and 
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gith communicating drip openings, cathode 
drip pipes embedded in said celi casing and . 
continunicating with said dirip openings and 

tions to exitatist waste gases from said cath 
10 

ode chambers, gas pipes having branches 
communicating with said cathode chambers 
bat; insulated fron said eathode elements, is 
gas main neunted on said brackets and ex tending longitudirially of said ceil casings 
aid having an: adjustable connection with 
said gas pipes, a steam; indi mounted on 
said brackets and extending longitudinally 
of said cell casings and having a curved ex: 

20 

pansion connection with sid gas pipes and 
provided with an injector nozzle within said 
gas pipes to mix and promote the feed of 
the mixed gases into said cathode chalibers. 
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: 2 is In electrolytic celis fols the electrolysis 
of Sait or other material, a row of allined one-piece open-sided rectangular sectioned 
cell casings formed...of reinforced concrete. 
and having their ends spaced closely to 
getier and separated by layers of iastilating 
material, each easing being provided with 
upwardly extending supporting" brackets 
and with electrolyte passages formed with 
earthenware lining pipes embedded in the 
ends of said casings, removable cathode eie 
mets adapted to coöperate with thesides of 
said cell casings and formed with cathode 
chambers, gas pipes having branches coin 
municating with said cathode chanbers. but 
insulated from said, cathode elements, a gas 
main mounted on Said blackets and extend ing longitudinally of said cell casings and . 
having a connection, with said gas pipes, a 
steam main mounted on said brackets anti 
extending longitudinally of said ceil casings 
and having a curved expansion connection 
With said gas pipes. . . . . . . 

28. In electrolytic cells for the electrolysis 
of salt or other material, a row of a lined one 
piece open-sided rectangular sectioned cell. 
easings formed of reinforced concrete, and 
having their ends spaced closely together 

eld and separated by a vers of interposed 
ing insulating material, each casing being 
provided with electrolyte passages formed 
with earthenware lining pipes embedded in 
the ejids of said casings, removable cathods 
eiennets adapted to cosperate with the sides 
of said cell casings and formed with cathode 
chaniel's and with communicating drip 
Ochiras, cathode drip pipes embedded in 
Said 'eli casing and communicating with 
said dril) openings and formed with trapped 
discharge portions. cathode exhaust mains 
enbedded in said cell casing and coinuni 
cating with said ('ath (de drij ibes above 
their trapped portions to exhaust waste 
gases fro: La Said cathode channers, gas pipes 

embedded in the 

i,335,80i. 
naving branches communicating with said 
cathode chambers but insulated from said 
cathode elements, a gas main extending ion 

formed with trapped discharge portions, 
cathode exhaust mains embedded in said 
cell casiag and communicating with said 
cathode dip pipes above their trapped por 

gitudinally of said cell casings and having 
connection with said gas pipes, a steal nail 
exteriding longitudinally of said ceil easings 
and having a curved expansion connection 
with said gas pipes and provided with all in 
jector nozzle within said gas pipes to inix. 
and promote the feed of the mixed gases 
into said cathode chambers. 29. In electrolytic cells for the electrolysis 
of salt or other material, a row of a lined 

G 
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one piece open-sided cell casings formed of . 
concrete and having their ends spaced 
closely togethe' and separated by layers of 
interposed yielding insulating material, each 
casing being provided with electrolyte pas 
sages formed with earthenware lining pipes 

E. of said casings, re 
movable. cathódé delaents adapted to co 85 
operate with the sides of said cell casings 
and formed with cathode chambers and with 
communicating drip openings, cathode drip 
pipes embedded in said cell casing and com municating with said drip openings and 
foraed with trapped discharge portions, 
cathode exhaust mains embedded in said cell 
easing and communicating with said cathode 

90 

drip pipes above their trapped portions to 95 
exhaust waste gases from said cathode chambers, gas pipes having branches.com. 

& W 

municating with said cathode chambers but 
insulated from said cathode elements, a gas. 
main extending longitudinally, of said cell 
easings and having connection with Saidigas 
pipes, a steam main extending longitudi 
natiy of Said cell casings and having a con 
neglion with said gas pipes. . . . . . . 

80. In eiectrolytic cells for the electrolysis 
of Sai or other raaterial, a row of alined 
open-sided ceili casings formed of concrete 
and ihaving their ends spaced closely to 
gether and separated by insulating ineterial, 
each casing being provided with electrolyte 
passages in the ends of said casings, renov 
able cathode elements adapted to coöperate 
with the sides of said cell casings and 
formed with cathode chambers and with communicating drip openings, cathode drip: 
pipes embedded in said cell casing and con 
Illinicating with said dirip openings and 
formed, with trapped discharge portions, 
s': thode exhalist inains embedded in said cell 
casing anti continicating with said cathode 
drip pipes at five their trapped portions to 
exhaist Waste gases from said cathode cham 
bers. 
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31. In electrolytic cells for the electrolysis 
of Salt or other material, a row of a lined 
One-piece open-sided rectanguiar sectioned 
sell Casings formed of concrete and having their ends spaced closely together and sep 
a rated by layers of interposed, yielding it. 
sulating material, removable cathode ele 
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ments having congrete bodies adapted to 
form a water tight closure 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 

0. 

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 

5, formed of concrete and having their ends spaced closely together and separated by 
layers of interposed yielding insulating ma 
teria, and removable cathode elements hav 
ing concrete bodies adapted to coöperate 
with the sides of said cell casings and formed 
with cathode chambers. 

9 

33. In electrolytic cells for the electrolysis 
of salt or other material, a row of allined 
open-sided rectangular sectioned cell sing 
formed of concrete and having their ends spaced closely together while substantially 
insulated from each other and removable 
cathode elements having concrete bodies 
adapted to coöperate with the sides of said 
cell casings. 

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

NOEL STATHAM. 
Witnesses: 

W. L. CoveRT, 
H. E. GowARD. 
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