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7o all u hori, it may (oniferºn.: 
Beit known that I, CLARENCE. W. MARSH, 

a citizen of the United States, residing at 
Greenwich, in the county of Fairfield and 
State of Connecticut, have invented certain 
new and useful Improvernments in Electro 
lytic Cells, of which the following is a full, 
clear, and exact description. 
This invention relates to electrolytic cells 

and has for its tyrimary object the provision 
of means for increasing their efficiency. The 
invention is particularly applicable to cells 
of the vertical type, that is, in which the 
anode and cathode are both vertically dis 
posed with an intervening space - between 
them for the electrolyte. 
More specifically stated, one of the objects 

of the invention is to provide means for re 
moving the gas which is formed at the anode 
from the electrolyte between the anode and 
cathode before the gas rises to the top of the 
cell. As is wél known, the presence of gas 
bubbles in the electrolyte between the anode 
and cathode increases ñmaterially the resist 
ance of the electrolyte and hence the voltage 
rëquired for the operation of the cell. These 
bubbles are formed at the surface of the 
anodes för its entire height, and will, if not 
diverted; rise in the electrolyte between the 
arhö?e ahd cathode so" that the quantity, of 
bubbles in the upper portion of the cell is 
materiály: greater than in thè lower portion. 
By remihoviñg thesè bubbles at freqüent in 
tervä?s throughout the entire height of the 
cell the electrolyte at the upper portion of 
the cell is maintained practically as free 
frôm bubbles as the electrolyte in the lower 
portion of the céll and hence the voltage re 
quir?d for the operation of the cell is ma 
teriafy dècreased. 

Anothiër object of the invention is to 
promotè or irrcrease the local circulation of 
the electrolyte to maintain a freshly i satu 
rated ef?ctròlyte between the anode and 
cathode, which will also increasé the effi 
ciency of the céll. fhë i circulation of the 
electrolyte is also of ir?portance since it will 
further tend to carry away the bubbles of 
gas which sare, formed at th?, anode and prevestit depºsits upon the clef - diaphrägrin; * * · 

A further object of the invention is to pro 
vide a type of cathode which will serve as a support for the diaphragm which permits 
the thickness of the diaphragm to be mate 
rially diminished, thereby decreasing the re 
sistance of the cell. 
A still further object of the invention is to 

provide a cathode in which the cathode diq 
uor which passes through the cathode, will 
be continuously removed at frequent inter 
vals for the entire height of the exterior face 
thereof to prevent secondary reactions and 
thus decrease the efficiency of the primary 
reaction. - } 

It is also an object of the invehtion to in 
crease the area of the active surface of both 
the anode and cathode without incréasing 
the size of the cell. 

Further objects of the invention will be 
apparent from the detailed description here 
inafter to follow when taken in conhection 
with the accompanying drawings. 

In the drawings there are disclosed several 
types of electrolytic cells, each of which 
shows a structure constituting one embodi 
ment of the invention, but it is intended that . 
the invention be not limit?d to the specific 
embodiments shown but only by the scope of 
the claims appended hereto. 

Figure 1 shows in perspective, a cell con 
structed in accordanc? with the principles 
of the invention. 

Fig. 2 is a plan of Fig. 1. 
Fig. 3 is a transverse vertical section 

through Fig. 1; 
Fig. 4 is a sectional detaill showing a 

slightly modified construction in which th? 
cathode is not corrugated; . 

Fig. 5 is a transverse sectional view 
through a cell having a series of anode men 
bers inclined from the vertical arhid the 
cathode similarly, inclined: 

Fig. 6 is a sectional d?tail of another modi 
fication'; 

Fig. 7 is a central vertical-séction through 
a circular cell; and i N Fig. 8 is a plá? of Fig. 7. 

Referring first tö Figs. 1, 2 and 3, the 
body of the cell which is indicated 1, may be 
of econerete o? any othef staitable miatêriäl 

55 

6 () 

65 

70 

8 () 

90 

| 5 

0 0 
  



0 

15 

20 

25 

30 

35 

40 

45 

50 

and may be cast monolithic to provide a box 
like construction having an open top and 
long rectangular-shaped openings 2 in its 
side walls, which openings extend substan 
tially the entire length Fthe structure pro 
viding a side web or strip 3 at the upper 
portion of the cell. The open top of the cell 
is closed by a cover 4 which may also be of 
concrete. This cell body is suitable for a 
double cell, which will be described in con 
junction therewith, but a single cell con 
struction may also be used if desired. In the 
double cell, the anode comprises anode mem)- 
bers which are designated 5, each of which 
consists of a bar or slat of graphite or 
other suitable, material which is fastened in 
suitable recesses in graphite posts or stand 
ards, 6 by means of graphite pins 7. These 
anodes, in the construction shown in Fig. 3, 
are arranged similar to the arrangeument of 
the slats or louvers of a blind, the louvers 
being in vertical alinement but each louver 
being inclined to the vertical position so 
that the upper edge of one louver or anode 
member is out of vertical alinement with 
the lower edge of the anode member - above 
it, whereby there is formed between each 
pair of anode members an inwardly and up 
wardly inclined passage which is directed 
away from the space between the anode and 
the cathode. 
The gas bubbles which form at the surface 

of each anode member rise and strike the 
lower wall of the anode member immedi 
ately above it, which will deflect and divert 
the bubbles from the space between the 
anode and the cathode, the bubbles passing through the passages provided between the 
anode, members and rising to the top of 
the cell in the central portion thereof. This 
is an important feature of the invention 
since it is a well known fact that the resist 
ance of the cell is dependent, among other 
things, upon the quantity of bubbles present 
in the i electrolyte between the anode and 
cathode and where short orshallow cells of 
the vertical type have been used it has been 
found that the efficiency of such a cellis 
much greater, than, in the tall cells which, 
while economizing in floor space, have here 
tofore been open to the objection that the 
gas bubbles formed at the anode can not es 
cape otherwise than up through the passage 
between the active surfaces of the anode 
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and cathode. The construction i described, 
however, dividing as it does - the anod? into 
a plurality of Superimposed anode members, 
provides a cell which is in fact a plurality 
of shallow cells superimposed upon - each 
other with the corresponding increase in the 
efficiency which is thereby produced. 
The cathode consists of a sheet - of per 

forated or foraminous sheet materia 8, 
: , which is fitted over the openings, 2 in the side 
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walls of the cell, the exterior surface of the 
cathode being covered by a metal casing 9. 
The casing 9 and the perforated diaphragm 
are secured over the openings 2 in the side 
wall, as described, by bolts 10 which pass 
through the bottom of the cell and also 
through the webs 3. The bolts 10 which 
pass through the webs 3 are preferably cov 
ered by a sleeve 11 of concrete or other 3 uit - 
able non-conducting material. 

Resting against the inner face of the 
Cathode 8 is a diaphragm 12 of asbestos 
paper, cloth or other suitable material. The 
marginal edges of this diaphragm are se 
cured between the concrete side walls and 
the metal cathode 8 which is held elamped 
against the side walls by the bolts 10. The 
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inlet for the electrolyte, which may be so 
diurn chlorid where the cell is utilized for 
the production of caustic liquor, is provided 
by an opening 12” at one end of the cover 
4 of the cell. The outlet pipe for the elec 
trolyte is indicated 13, which pipe Yaay be 
angular, as shown in Fig. 1, to constitute an 
overflow pipe which will maintain the elec 
trolyte at the proper level within the cel. 
The gases forlined at the anode pass out of 
the cell through the opening 14 in the cover, 
which opening is preferably piped to any 
suitable receiver wherein the gas is to be coii 
lected, as for example, where chlorin is 
formed by the electrolysis of sodium chlorid. 
Openings 15 are also provided in the walls 

of Raš, 9 forming the cathode cham 
ber for the escape of the gases formed at the 
cathode, which may be hydrogen or any 
other gas, depending upon the electrolyte. 
The cathode liquor which collects withintlhe 
cathode chamber is drawn off in any suitable 
manner, as for example, by means of a 
pipe 16. 

In the preferred construction as shown in 
Fig. 3, the cathode 8 is crimped , or corru 
gated longitu?inally and horizontally pro 
viding walls which are substantially par 
allel to the louver-like anode members 5. 
In this manner the distance between the re 
spective anode members i 5 and the cathode is 
maintained Substantially constant, although 
the anode members are slanted upwardly 
and inwardly, as described. An important 
consequence of this construction is that the 
resistance of the electrolyte will be substan 
tially constant throughout the height of the 
cell, since the resistance is proportional to 
the distance between the anode and the : 
cathode. . . 3 

Another is advantage of the longitudinal 
crimping of the cathode, as described, is that 
the diaphragm, which fits against this cath 
ode is supported by the angularly, disposed 
walls of the cathode, which permits the use 
of a thinner, and weaker diaphragm. In 
order to maintain the diaphragm against 
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the corrugated - cathode; strips of non-con 
ducting maat?rial 17 of asbestos cementº or 
other suitable: material may be utitiz?d, 
which strips are vertically disposed at suit 

5 able intervals along the length of the cath 
odlé“ between the sets of anode members. In 
practice the diaphragrrr is fastérned to the 
cathode by thes? strips of cement prior to 
the assembling of the cathodes 8 and their 
casings 9" to the side walls of the concrete 
body of the cell. By the use of a w?aker 
diaphragm, as described, the resistance be 
tween the anode and cathode" is materially 
reduced; which will give' ä ?orresponding 

5 decrèase in the voltage required to operate 
theº cell: M 
Another advaihtage of the use of the cor 

rugated cathodé described is that the cath 
ode liquor will' not flow from the top of the 
Choi down the entire outer face to :the 
bo? tom thereof and thus decrease the effi 
ciency. Instead the cathode liquor will flow 
down one wall of a corrugation of the cathi 
ode until it reaches the lower edge of this 
corrugation when it will dirip or drop to 
the botton of the cathode chamber' instead of 
flowing down the remainder of the cathode. 

It will also be noted that by crimping or 
corrugating the cathode, as described, so that its walls and the wålls of the louvèr 
like anode members , 5 are: substartially par 
allel and are directed in an upward and 
inward directión; passages are formed which 
will tend to cause a local circulatió? off the 

3 electrolyte: around each of the anode memih 
bers. This local circulation will "cátase frësh electrolytéto be constantly: brought into the 
space' between the anode members and the 
cathode so that a saturated electrolyte is 
always present, which will increase the effi 
ciency of the cell. The local circulatioh will 
also cause the gas which is formed at the 
anode; members and which would otherwise tise up in thie space bêtweên the anode mem 
bers and the cathöde to the top of the cell 4 5 

i to be carried away by this local current; or 
circulatory action of the electrolyte to the 
central portion of the cell where it can fise 
to the top of the cell and flow out through 
the outlet 14 without! inereasing the resist 
ance of the cell.: 

Referring to the modificatioh disclosed in 
Fig.3.4, the anode members 20 are shown here 
of a slightly different shape, having: curved 
outer surfaces 21 to increase the area of the 
active surface of the anode. These i arhode 
nembers 20:are “secuted to a graphite stand 
ard i orº postº 22 by pins. 23, similar; to the 
construction shown in the preferred' form. 

G?) They cathode 28 showmri in this i view is not corrugated but forms ar straight phate agairAst 
which the 11 diaphragm, 24; rests. It is: not 

55 

believed that this construction is as efficient as that disolosed in the preferredsform, but 

. 

thre use of the separate löuver-like anode 
members 20 so that they are inclined up wardly and 3 inwardly wi?? - to a certain ex 
tent increase the efficiency of thé cell, since 
the gas bubbles which are formed in tle 
space between the anode members and the 
cathode will be diverted into the central por 
tion of the cell instead of rising directly up 
wardly in the space between the anode and 
the cathode. There wi? also be to a cer 
tarin extent a local circulation of the electro 
lyte which circulatiom will not, however, be 
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as pronounced as where the cathode is cor 
rugated " or crimped, as shown in Fig. 3, 
since the walls of the anode members and 
cathode are not parallel to each other and 
both inclined in such a direction as to set 
up the local current. 

In Fig. 5 a still further modification is 
shown. · 
lholder or standard 25 is employed, to which 
are secured auxiliary holders 26 by means of 
pins 27 arranged to forin a W. Secured to 
the lholden's 26 are tlhe anode members 28 each 
of which may ha ve its active surface verti 
cally disposed, the anode members forming 
a V so that the lower anode memben“ is closest 
to the center of the cell and the anode mem 
bers albove it are at increasingly greater dis 
tances from the center of the cell. The 
cathode' 29" - can be crimped or corrugated, 
as sliown in this view, to provide a substan 
tially stepped cathode which supports a dia 
phragm 30. It will be noted that by crimp 
ing the cathode to correspond to the shape 
and position of the anode members a local 
circulation of th? electrolyte will be set up 
in the cell, as in the construction shown in 
Fig. 3. It will also be apparent that the 
gases which form upon the face of the anode 
in 'rising upwardly, will pass to the rear of 
the anode member immediately above it in 
stead of into the space between it and the corresponding portion of the cárthode. 

Th Fig. 6 a further modification is shown 
in-whi?h the anode members 32 are cylindri 
ca? bärs which are secured to a holder 33, as 
before described. The cathodes member 34 is 
preferably crimped or corrugated so as to för: Rii semi-cylindrical dépres 
siöns therein, which depressions support av 
diaphragma: 35; ás in the construction shown 
irál Figs. 3 and 5: * In this fortha, the anode 
members 32 are shown directly above each 
öt?aer, bat since the substantially semi-cylin 
difica? passages : are formed i between each 
semidde: Ihember and the respective portion of 
the catholde' surface' with which it coöperates, 
the local circulition of the electrolyte around 
each cathode member will be ih creased rina 
terialdyi aird this local circulation will to a 
great extent carry åway the bubbles of gas 
whieht afè formed atº the surface of the anode 
membjente: It is believed that this loead circum 
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lation will be sufficient to carry the bubbles 
of gas away, but should this not be the case 
the anode members 32 may be arranged in an 
inclined plane, as shown in Fig.5. 

Referring now to Figs. 7 and 8, a circu 
lar cell is shown to which the invention is; 
equally applicable. In this form, the anode 
members. 40 are similar to the anode nem 
bers 5 of Fig. 3, with the exception that they 
are curved longitudinally to constitute seg 
ments of a circle. A series of these segmen 
tal-shaped anode members are carried by 
holders 52 and are arranged in circular form 
with an intervening space between each 
Superimposed set of anode members. 
The cathode 43 is also cylindrical in form 

and may be corrugated or crimped, as in the 
form shown in Fig. 3. This cathode is sur 
rounded by a cylindrical casing 44, which 
forms substantially a barrel and constitutes 
the body of the cell. The bottom of this 
cell may be filled with a circular disk of 
cement 45, which is of slightly less diameter 
than the bottonn of the barrel 44. A cylin 
drical ring 46 of concrete or other suitable 
material forms the upper portion of the cell, 
which ring is secured to the barrel by a 
clamp 47, which clamp also serves to support 
the upper end of the diaphragm 48. The 
lower edge of the cathode 43 and the dia 
phragm 48 is secured in place by a layer of 
cement 50, which fills a recess formed be 
tween the upper portion of the concrete slab 
45 and the lower portion of the barrel casing 
44. The cell is closed by a cover 51 through 
which the holders 52 pass and are supported 
in vertical position. The advantages, derived 
from this construction are similar to those 
described in connection with the other forms. 
By the term louver-like as used herein, I 

aim to describe any arrangement of the in 
dividual anode mêmbers, whether inclined 
as in Fig. 3 or vertical as in Fig. 5, in which 
the line where the bubbles leave one anode 
is vertically so related to the bottom surface 
of the anode above that the bubbles formed 
at the lower anode will rise and be conveyed 
away by the anode: above. 

Il claim: 
1. In an electrolytic cell, a vertical anode 

and cathode disposed in spaced relation, the 
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anode being divided by horizontal passages 
into a plurality of anode" members and the , 
anode members being so shaped and ar 
ranged that their lower wall extends toward 
the cathode beyond the vertical plane of the 
line from which the bubbles formed at the 
anode leave the active surface of the anode 
member immediately below it. 

2. In an electrolytic cell, a vertical anode 
and cathode disposed in spaced relation, the 
anode being composed of a plurality of hori 
zontal anode members arranged so that each member overhangs thes: oné iimfnediately be 
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low it, whereby the bubbles arising from the 
members are conducted away from the space 
between the anode and cathode. 

3. In an electrolytic cell, a vertical anode 
and cathode disposed in spaced relation, the 
anode being composed of a plurality of hori 
zontal anode members arranged one above 
the other in a plane somewhat inclined out 
wardly to the vertical, whereby the bubbles 
arising from the active face of one anode 
member pass to the rear of the member 
above it. 

4. In an electrolytic cell, a vertical anode 
and cathode disposed in spaced relation, the 
anode being composed of a plurality of hori 
zontal anode members arranged one above 
the other in a plane somewhat inclined out 
wardly to the vertical, whereby the bubbles 
arising from the active face of one anode 
member pass to the rear of the member above 
it, and the cathode being inclined to the 
vertical and horizontally stepped in con 
formity with the arrangement of the anode 
members. 

5. In an electrolytic cell, a vertically dis 
posed anode and cathode mounted in spaced 
relation, said cathode comprising a perfo 
rated sheet of material having continuous 
horizontal corrugations therein. 

6. In an electrolytic cell, a vertically dis 
posed anode and cathode mounted in spaced 
relation, said cathode comprising a perfo 
rated sheet of material having continuous 
horizontal corrugations therein, and a flexi 
ble diaphragm fitting against said corru 
gated cathode. . - 

| 7. In an electrolytic cell, a vertically dis 
posed anode and cathode mounted in spaced 
relation, said cathode having continuous 
horizontal ridges formed on its exterior face. 

8. In an electrolytic cell, a vertically dis 
posed anode and cathode mounted in spaced 
relation, said cathode comprising a perfo 
rated sheet of material having longitudinal 
corrugations therein, a flexible diaphra 
fitting against said cathode, and means for 
holding said flexible diaphragm against said 
cathode. 

* 9. In an electrolytic cell, a vertically dis 
posed anode and cathode mounted in spaced 
relation, said anode comprising a plurality 
of horizontally disposed louver-like mem 
bers, and said cathode, comprising a perfor 
rated sheet of material having longitudinal 
corrugations therein. . . 

10. In an electrolytic cell, a vertically dis 
posed anode and cathode mounted in spaced 
relation, said anode comprising a plurality 
of horizontally. disposed louver-like mem 
bers and said cathode comprising a perfo 
rated sheet of material having 
corrugations, therein, said corrugations cor 
responding in shape to the i shape of the 
kouver-like: members and each of said louver 
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like members being positioned opposite one gations therein, each of said anode members 
of said corrugations. being positioned opposite one of said corru- 10 

11. In an electrolytic cell, a vertically dis: gations and forming therewith a tortuous 
posed anode and cathode mounted in Spaced passage to cause a local circulation of the 

5 relation, said anode comprising a plurality electrolyte. of horizontally-disposed louver-like mem- În witness whereof, I subscribe my signa 
bers, said cathode comprising, a perforated ture. 
sheet of material having horizontal corru- CLARENCE W. MARSH. 
copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D. G.” 
  


