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Patented Feb. 3, 1953 2,627,501 

UNITED STATES PATENT of FICE 
APPARATUS FOR ELECTROLYSIS OF ALKALI 

METAL COMPOUNDS 

William C. Gardiner, Niagara Falls, N. Y., as 
signor to. Mathieson Chemical Corporation, 
New York, N.Y., a corporation of Wirginia, 
Application June 15, 1948, Serial No. 33,160 

(C. 204-225) 4. Claims. 

This invention relates to mercury cells for the 
electroyis of alkali metal compounds in solution, 
particularly the halides, Such as Sodium chloride, 
and has for its object the provision of an in 
proved cell of this character. My invention is 
concerned particularly with mercury cells having 
an electrolyzer Which is long and narrow With an 
interior lined with rubber, or like material, hav 
ing the anodes adjustably suspended and provides 
certain improvements in cells of this character. 
In a preferred embodiment of my invention, I 

suspend the anode from an adjusting nut on a 
threaded metal anode lead-in and surround the 
lead-in with a sealed flexible rubber sleeve which 
perrinitS appreciable movement of the lead-in and 
its attached anode without the escape of gases 
from the cell. I prefer to connect the lead-in to 
the bus bar with a flexible electrical connector to 
permit movement of the lead-in and anode. My 
improved lead-in Suspension permits adjustment 
of the anode during operation of the cell and I 
utilize the anode resistance as an indicator of the 
adjustinent. In a more complete embodiment of 
my invention, I provide a metal lead-in which is 
threaded on the upper end to receive the support 
ing adjusting nut, and a Supporting means on 
which the adjusting nut bears to support the 
anode. 
vious jacket is placed around the lead-in to pro 
tect it from anode gas and the rubber sleeve is 
in sealed connection with the jacket. 
Advantageously I employ a cover for the elec 

trolyzer with holes through which the lead-ins 
are loosely inserted and a rubber lining for the 
cover which is folded around the edges of the 
holes and placed in Sealed contact with the sleeve. 
I may use any Suitable supporting means for the 
adjusting nut such as a plate or a tripod arranged 
over the cover. 
These and other objects of the invention will 

be better understood after considering the follow 
ing discussion taken in conjunction with the ac 
companying drawings, in which: 

Fig. 1 is a perspective view of an improved elec 
trolytic cell of my invention, and 

Fig. 2 is a view along line 2-2 of Fig. 1. 
The electroclytic cell illustrated in the draw 

ings comprises a cell bed or bottom on which the 
amalgain flows and which is connected to a cath 
cde bus bar 2, flanged sides 3, and rubber sidelin 
ings A. The cell is supported on several pillars 
having insulators 5 on the tops which contact 
the under side of the bottom. The cover 6 is a 
flat metal plate having an inside rubber lining 7 
resting upon the rubber linings 4 which extend 
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over the flanges. The cover is held by the clamps 
8 which are kept out of electrical contact with 
the cover by the sheets of rubber 9. The inside 
of the cell is, accordingly, entirely enclosed in rub 
ber except for the amalgam covered bottom. The 
cover has several circular holes fo, each Serving 
for the mounting therein of an anode lead-in f. 
Two longitudinally extending channel bars 2 and 
;3 are welded to the cover, in the form of the in 
vention illustrated, to stiffen or reenforce the 
cover. At spaces opposite the holes 0, angle clips 
i4 and 5 are welded to the channel bars so as to 
leave spaces or channels 6 and f for receiving 
the anode support plates 8. 

Brine is admitted through pipe 35, chlorine gas 
is removed through pipe 36, and the amalgam is 
removed at the opposite end of the cell, all by 
known means. 
The anode for the cell comprises several, for 

example 8, separate anode sections 29 formed of 
graphite with perforations or the like (not shown) 
to facilitate the escape of anode gas. Each anode 
section is supported by its own lead-in ff. The 
anode suspension assembly is best shown in Fig. 2. 
Each lead-in is preferably formed of brass pipe, 
the upper portion of which has fine threads, for 
example 2 threads per inch, and the lower end 
of which has holes 2i for interlocking the lead 
button 22 formed by pouring molten lead into the 
pipe. Each anode Section has a hole with threads 
for engaging the lead button. The threads formed 
on the button 22 couple the lead-in to the anode 
Section and form a good electrical contact. Be 
fore assembly, the graphite around the hole is im 
pregnated, for example with a drying oil, to pre 
vent chlorine from attacking the lead threads. 
The adjusting nut 23 rests upon the plate 8 and 
thereby Supports the anode. 
As best shown in Fig. 2, the rubber lining 7 of 

the cover 6 is folded around the outside of the 
hole 6. The rubber sleeve 24 surrounding the 
lead-in is constructed so as to provide a certain 
amount of slack and is flanged outwardly and 
placed over the rubber layer T. The pressure ring 
25 rests upon the rubber sleeve. 24. The pressure 
ScreWS 26 and 27 are threaded into the lugs 28 and 
29 and are in bearing contact with the plate 8. 
These Screws are adjusted so...that the plate 8 is 
forced upward into contact with the clips 4 and 
5 whereby this pressure in addition to the entire 

Weight of the anode section and its immediate as 
sembly of supporting elements carried by ring 25 
bear upon and thus seal together the rubberlin 
ing 7 and the rubber sleeve. 24. 
The porcelain pipe 30 fits loosely around the 
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lead-in pipe i? and is sealed at the bottom with 
a rubber gasket 3. The anode bus clamp 32 is 
in threaded connection with the lead-in and is 
screwed down tight against the lead or fiber 
gasket 33, thereby completely sealing off the lead 
in from contact with anode gases and liquids. 
The rubber sleeve 24 fits the porcelain pipe 
tightly and is held in sealing contact therewith 
by the clamp 34. It will be apparent from this 
construction that the anode Can be moved up 
Ward or downward, as required, while maintain 
ing both the inside of the cell and all of the 
internal elements associated with the lead-in out 
of contact with anode gas and liquids. More 
over, a very precise adjustment of the anode may 
be made with the nut while the cell is operating 
by measuring the resistance between the anode 
and the amalgam. 
As best shown in Fig. 1, each adjacent pair of 

anode lead-ins is interconnected by two flexible 
cables 38, the ends of which are fixed to the anode 
clamps. There is a Sufficient amount of slack 
in these flexible cables to permit the adjustment 
of the anodes. Each pair of cables is connected 
to an anode bus bar 3 which connects to the 
main bus bar (not shown). While I have referred 
to rubber as forming the lining and sleeve, and 
porcelain as forning the pipe Surrounding the 
lead-in, I intend that these terms cover all equiv 
alent materials for the purposes of the invention. 

Instead of the channel bars 2 and 3, ring 25 
and bolts 26, I may support the nut 23 on a tri 
pod. For example, I may attach a plate, like 
plate 8, to the legs of a tripod which rest upon 
the cover. In this modification I use a clamp 
or plate to secure the rubber sleeve 24 in sealing 
contact with the lining 7. 

I claim: 
1. In an apparatus for electrolysis of alkali 

metal compounds, a cell having a conducting 
cathodic bottoin, Sides extending upwardly from 
said botton, and a cover having a hole therein 
nouxited Oil Said Sides; a rubber lining covering 
the inner Surface of said cell, the rubber lining 
extending through Said hole and covering the 
Outer Surface of Said cover adjacent Said hole; 
an anode positioned within said cell; and means 
for adjustably positioning said anode above said 
conducting cathodic bottom during operation of 
said cell comprising a supporting structure 
mounted on said cell, Said Supporting structure 
having a, horizontal member above Said cover 
With an upper Surface and a lower Surface, a 
threaded metal lead-in attached to Said anode 
and extending upwardly through said cover hole, 
an adjusting nut threaded on said lead-in and 
engaging the upper surface of Said horizontal 
member for the adjustable Suspension of Said 
anode above said conducting cathodic bottom, a 
flexible rubber sleeve having its lower portion in 
sealing contact with the portion of Said rubber 
ining covering the outer Surface of Said cover, 
said rubber sleeve surrounding Said lead-in up 
Wardly of said cover, adjustable means extending 
between the lower portion of said sleeve and the 
lower surface of said horizontal member for press 
ing said sleeve and said rubber lining into tight 
sealing contact, and means in engagement with 
the upper portion of said rubber sleeve for form 
ing a seal between said upper portican of Said 
sleeve and said lead-in. 

2. In apparatus according to claim 1 wherein 
the means in engagement with the upper portion 
of said rubber sleeve for forming a Seal between 
said upper portion of said sleeve and Said lead-in 
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4. 
comprises a porcelain member surrounding the 
lead-in and extending upwardly from the anode 
through the cover hole, means for sealing the 
lower end of Said porcelain member to the anode 
and the upper end to the lead-in, and means for 
Sealing the sleeve to the porcelain member. 

3. In an apparatus for electrolysis of alkali 
metal compounds, a cell having a conducting 
cathodic bottom, sides extending upwardly from 
said botton, and a cover having a hole therein 
mounted on said sides; a rubber lining covering 
the inner Surface of Said cell, the rubber lining 
extending through said hole and covering the 
Outer Surface of Said COver adjacent Said hole; an 
anode positioned within said cell; and means for 
adjustably positioning said anode above Said 
conducting cathodic bottom during operation of 
said cell comprising opposing channel members 
extending upwardly from said cover, opposing 
angle clips mounted on the upper portions of Said 
channel members to forin opposing channels, a 
Supporting plate having opposing edges engaged 
within said channels and extending from One of 
the channel members to the other, a threaded 
metal lead-in attached to Said anode and extend 
ing upwardly through said cover hole and Said 
Supporting plate, an adjusting nut threaded on 
said lead-in above said supporting plate and en 
gaging said supporting plate for the adjustable 
Suspension of Said anode above said conducting 
cathodic bottom, a flexible rubber sleeve having 
its lower portion in Sealing contact with the por 
tion of said rubber lining covering the outer sur 
face of Said cover, Said rubber sleeve Surrounding 
said lead-in upwardly of Said cover, a ring posi 
tioned on top of Said lower portion of the rubber 
sleeve, adjustable means positioned between said 
ring and said Supporting plate for forcing the 
plate upwardly into engagement With said angle 
clips to form a fluid-tight seal between the super 
posed rubber lining and sleeve, and means in 
engagement with the upper portion of said rubber 
sleeve for forming a seal between said upper por 
tion of Said sleeve and said lead-in. 

4. In a rubber lined nercury cell for the elec 
trolysis of alkali netal compounds Wherein the 
anode is Supported by a lead-in brought through 
a hole in the cover of the cell and wherein the 
rubber lining of the cover is extended through 
the hole and is folded over the edges to the out 
Side, a gas tight adjustable anode lead-in and 
supporting means which comprises a threaded 
metal lead-in passing through the hole in the 
cover plate and attached to the anode, an adjust 
ing nut threaded on the lead-in, an anode bus 
clamp threaded on the lead-in, a flexible elec 
trical connector to the buS clamp, a flexible rub 
ber sleeve Surrounding the lead-in and in sealing 
contact with the rubber lining of the cell which 
has been folded over the edge of the hole, means 
in engagement With the lead-in and the rubber 
sleeve to keep gases and liquids out of contact 
with the lead-in, channel members fixed to the 
cover provided With extensions, which receive the 
Supporting plate, a Supporting plate positioned 
between the extensions and the upper portion of 
the channel members, and a ring which rests 
upon the flexible rubber sleeve. Where the sleeve 
is in contact With the rubber lining of the cover, 
and adjustable means positioned between said 
ring and Said Supporting plate for forcing the 
plate into contact with the extensions on the 
channel members which receive said plate, 
whereby the weight of the anode and the down 
Ward bearing pressure of the channel members 
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against the Supporting plate are applied to the Number Name Date 
ring to hold the Superposed rubber lining and 1911,608 Davis et al. --------- May 30, 1933 
sleeve in tight contact. 2,065,293 Scudder ------------ Dec. 12, 1936 

WILLIAM. C. GAROINER. 2,328,665 Munson ------------ Sept. 7, 1943 
5 2,428,584 Richardson --------- Oct. 7, 1947 
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