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To all thon, it may concern. 
Be it known that . ERISAN D. RUIM, a 

eitizen of the United States, residing in Buf 
falo, New York, have invented certain im 
provesents in Diaphragms for Electrolytic 
Apparatas, of which the following is a 
specification. m 

The object of my invention is to so con 
struct, the diaphragm interposed between the 
anode and cathode chambers of an electro 
lytic cell as to readily vary tile permeability 
of said diaphragm and permit of the ready 
renova therefrom of the salis or other 
bodies which may be deposited upon the 
same during the action of the cell. This ob 
jeet attain in the manner he'einafter set 
forth, reference being had to the accompany 
ing drawing, in which 

Figure 1 is a transverse section of an 
electrolytic cell provided with a diaphragm 
constructed in accordance with my inven 
tion; Fig. 2 is a longitudinal section of the 
same: Fig. 3 is an enlarged section of part 
of one of the was of the cell and of part of 
the diaphragm adjacent, thereto, and Fig. 4 
is a similar view illustrating a modified form 
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of diaphragm. 
In the drawing, represents the casing of 

the cell and 2 the lid or cover of the same. 
said casing containing an anode chanber 3, 
a cathode chamber 4, and an end chamber 5, 
the latter being separated from the node 
chamber 3 by a partition 6 but being in coin 
mulication with the cathode climber 4 
through a passage 7 in the lowei' portion of 
said partition. The chamber 3 contains the 
anode 8 and is provided with an electrolyte 
supply pipe 9 and a discharge pipe 10, the 
channber 5 having a discharge pipeli and 
an overflow pipe 2. The chamber 4 con 
tains the cathode 13 which, in the resent, 
instance, consists of a sheet of wire gauze 
supported at its edges upon angle loan's 14 
secured to the Wails of the cell and connected 
to the negative pole of the electric generator, 
whose positive poie is connected to the stela 
15 of the aisode 8. The wire gauze i3 con 
stituting the cathode of the cell serves as a 
base or foundation for the diaphragin which 
separates the anode and cathole chambe's, 
the electrolyte being compelled to pass 
through this diaphragm in its passage fron: 
the anode to the cathode chamber and being 
decomposed by the electric current, 

referably asbestos cloth of 

calistic Soda, and using brine as an electro 
lyte, the result of the electrolytic action will 
be the formation at the anode of chlorin gas which escapes from the discharge pipe 10, 
and the formation at the cathode of hydro 
gen gas which escapes through the discharge 
pile 1 the calistic soda solation accumu 
lating in the cathode chainer and in the 
lower portion of the chamber is from which 
it escapes at the overflow pipe 12. In the op 
eration of electrolytic cells of this character 
inuch difficulty is experienced because of the 
necessity of removing and reconstructing 
the diaphragm whenever its permeability is 
materially impaired, the action of the cell 
being, of course, arrested during the time 
required for such reconstruction of the dia. 
phi-agin. viy invention has therefore been 
designed with the view of providing a dia 
phi'agn) whose permeability can be readily 
varied and which can be readily freed fron 
the acclinulation of salts or other bodies de 
posited thereon by the operation of the celi. 
With this object in view construct the dia 
phragm of any desired number of super 
posed layers or sheets of permeable material, 

a fairly close 
el' or layers be Weave, the upper or outer lay 
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it gloosely applied or being held in place by 
leadily removable retainers so that the thick 
neSS of the diaphragm can be readily varied 
to afford the desired degree of permeability, 
and SO that deposits upon the uppermost 
layer of the diaphragna can be readily dis 
charged therefron by removing said upper 
layer, shaking the deposit therefrom, and 
then reapplying it, preferably after revers 
iing it top for bottom. 

in Fig. 3 of the drawing, I have shown a 
diaphragm composed of two layers as, g”. of 
which the lower layer may be secured to the 
lappel Surface of the wine gauze cathode, 
the Superposed layers te' being simply placed 
upon said lowermost layer a and retained in 
place by mealis of unconfined edge bars gy of 
glass, stoneware, or the like, which are 
therefore readily removable and permit, like 
ready removal of the diaphragm layer a'. 
A layer or layers car, thus be quickly added 
to or relnosed from the diaphragan in order 
to decrease ol' increase, the permeability of 
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the same or cleanse the upper or outer layer, 
and the operation of the cell at all times 

. Under the most advantageous conditions 
in a cell intended for the production of can thus be insured, the interruption in the 3 
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action of the cell for the correction of the 
diaphragm or for the removal of deposits 
therefrom being so slight as to be practically 
negligible. 

in the diaphragm shown fragmentarily 
in Fig. 4, two lower layers at are shown se 
cured in place next to the wire gauze cathode 
while two superposed layers a' and a' are 
also shown as removably secured in place by 
the bars gy and separately removable. The 
number of fixed and removable layers can 
readily be varied to give a thinner or a 
thicker diaphragm and to make up for 
variations in the thickness and structure of 
the individual layers. In each case, how 
ever, one or more of the outer or upper lay 
ers aré readily removable with the advan 
tages indicated. The central portion of the diaphragm is, 
in the present instance, supported by a hol 
low arch 16 in the cathode chamber, said 
hollow arch having perforated side walls 
and being in communication at one end with 
the chamber 5 of the cell through the open 
ing 7 in the partition 6. 

I have shown my invention as applied to a horizontal partition but it may be applied 
as well to vertical or inclined partitions, 
suitable means being employed in the latter 
case for temporarily retaining the bars y in 
place. 

claim :- 
1. The within described diaphragm for 

electrolytic cells, said diaphragm consisting 
of a plurality of superposed permeable lay 
ers, the outer layer or layers being loosely 
retained, whereby the thickness of the dia 
phragm can he readily varied by adding 
layers to or removing them therefrom, and 
the material deposited upon the diaphragn) 
can be readily discharged therefrom. 

2. The within described diaphragm for 
electrolytic cells, said diaphragin comprising 
one or more inter layers secured in position 
and one or more outer layers loosely re 
tained in place, 

3. The within described diaphragm for 
electrolytic cells, said diaphragm comprising 

2,083,286 

a wire gauze cathode, and a plurality of 
Superposed layers of permeable material 
supported thereby, the outer layer or layers 
being loosely confined so as to be readily 
applied or removed. 

4. The within described diaphragm for electrolytic cells, said diaphragm comprising 
a wire gauze cathode, and a plurality of 
layers of permeable material supported 
thereby, the inner layer or layers being Se 
cured to the cathode and the outer layer or 
layers being loosely confined so as to be 
readily applied to or removed from the dia 
phragm. 

5. An electrolytic cell having anode and 
cathode compartments and a permeable dia 
phragm separating said compartments, said 
diaphragm consisting of one or more fixed 
permeable layers, and of one or more re 
movable permeable layers, and removable 
means for temporarily holding said remov 
able layer or layers in position. 

6. An electrolytic cell having anode and 
cathode compartments, and a substantially 
horizontal permeable diaphragm separating 
said compartments, said diaphragm consist 
ing of one or more fixed permeable layers 
and one or more removable permeable layers 
placed above said fixed layer or layers, and 
removable means for temporarily holding 
said removable layer or layers in position, 

7. An electrolytic cell having anode and 
cathode compartments, and a diaphragm 
separating said compartments, said dia 
phragm comprising a wire gauze cathode 
and a plurality of layers of permeable ana 
terial supported thereby, one or more of 
said layers adjacent to said wire gauze being 
fixed in position, and one or more of said 
layers supported by said fixed layers being 
removable. - 

In testimony whereof, have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

HERMAN D. RUHA. 
Witnesses: 

H. WACHS, 
F. W. GEYLER. 
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