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o all whom it may concern:

- Be it known that I, Hermax D. Ruma, a
eitizen of the Unn,e& States, residing in Duf-
falo, New York, have invented certain Im-
provements in Dia ’3hrqus for Electrolytic
Apparatus, of which the following is a
specification.

The objeéct of my invention is m 80 Con-

strick the dl‘l phragm mterposea between the’

anocde and cathode chambers of an eleciro-
Iytic cell as to readily vary the permeability
of said diaphragm and permit of the ready
removal therefrom of the salts or other
bodies which may be deposm,d upon the
same during the action of the cell. This ob-

“ject T attain in the manver hereinafter set

forth, reference being had to the sccompany-
ing drawing, in which—

qum 1 1% a transverse scction of an
elecm'olyt]c cell provided with a diaphragm
construeted in accordance with my im'vn-
tion; Fig. 2 is a longitudinal section of the
same; Ilg. $ is an nnlarood section of part
of one of the walls of the cell and of part of
the dmpurarfm adjacent thereto, and Fig. 4

is a similar view illustrating a modified form
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of diaphragm.

Tn the drawing, 1 represents the casing of
the cell and 2 the 1id or cover of the same.
said casing containing an anode chamber 3,
a cathode chamber 4, and an end chamber 5,
the latter being separated from the gnode
chamber 3 by a partition § but being n com-
munication with the cathode chamber 4
through a passage 7 in the lower portion of
said parhtmn. The chamber 8 cortains the
anode 8 and 1% px'oud(‘d with an electrolyte
supply pipe 9 and a discharge pipe 10, the
chamber 5 having a dlscharﬁe pive 11 and
an overflow pipe 12. The chamber 4 con-
taing the cathode 13 which, in the present
instance, consists of -a sheet of wire guuze
supporteu at 1ts edges upon angle bars 14
secured to the ye 118 of the cell and connected
o the negat ive pole of the clectric generator,
whose positive poleis connected to the stem
15 of the anode 8. The wu', h auze L3 con-
stituting the cathode of the cell serves as a
base or Foundation for Ise ﬂplu agm which
separates the anode and cathode chambers,
the electrolyte being Lmnpelhld to paus
through this disphragm in its passage from
the anode to the cathode chamber and being
decomposed by the electmc current.

In a cell 1?1tendgd for the production of

caustic soda, and using brine as an electro-
lyte the result of the dcctmlvuc action will
be the formation at the anode of chlorin gas
which escapes from the discharge pipe 10,
and the formation a the. cathode of hydro—
gen gas which escapes through the discharge
plpe iln the caustic soda solation aceumu-
lating in the cathode chamber and in the
lm\e* portion of the chamber 5 from which
it escapes at the overflow pipe 12. In the op-
eration of electrolytic cells of this character
much diffienity is expvmcncul because of the
necessity of removing and recon: structing
the diaphragm w henever its permeability is
materially impaived, the action of the cell
being, of course, arrested during the time
xemmuﬂ for such reconstruetion of the dia-
p‘naom My invention has therefore been
designed with the view of providing a dia-
phr gm whose permedbility can be. 1‘e‘mny
savied and which ean bu readily freed from
the accumulation of salts or othu‘ hodies de-
posited thereon by the operation of the cell.
Wit this object in view I construct the dia-
phragm of any desired number of super-
powd layers or sheets of per meable material,
preferably asbestos cloth of a fairly close
weave , the upper or outer layer or layers be-
ing loosely
101(1113 removable retaiuers 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 diaphragm can be re eadil v dis-
charged thevefrom by removing said upper
hw:, shaking the deposit therefrom, and
ku ru npplwno it, prchuqh]) after revers-
ing it top for bottom.

In Fig. 3 of the drawing, I have shown a
diaphragm composed 6f o la ayers @, o', of
which the lower layer may be su’mu {o the
upper surface of the Wire gauze ¢ cathode,
thewsuperposed layers o being simy )ly placed
u}mn said lowermost layer @ and refained in
place by meaus of unconfined edge bars v of

glass, stoney ram, or the like, “which “are
thmefm‘ readily vemovable and permit 11\(,

A luyer or fayers can thus be quicl Iy added
to or removed from the diaphragm in order
to decrease ov increase the pemleabllﬁy of
the same or cleanse the upper or outer layer,
and the operation of the cell at all times
_vndér the most advantageous conditicns
b can thus be insured, the interruption in the

ready removal of the diaphragm ia'yu‘ 2.
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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.

Tn the diaphragm shown fragmentarily

in Fig. 4, two lower layers w are shown se-
‘cured in place next to the wire gauze cathode

while two superposed layers @’ and z* ave
also shown as removably secured in place by
the bars y and separately removable. The
aumber of fixed and removable layers can
veadily be varied te give a thinner or a
thicker diaphragm and to malke up or
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 heing in communication at one end with
the chamber 5 of the cell through the open-
ing 7 in the partition 6.

T 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. )
© 1 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 be readily varied by adding
layers to or removing them thercfrom, and
the material deposited upon the diaphragm
can be readily discharged therefrom.

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

one or more inuer 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
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s 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 electrolyviic 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 compariments, 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 diaphrigm
separating said compartments, said dia-
phragm’ comprising a wire gauze cathode
and a plurality of layers of permeable ma-
terial supported thereby, one or more of
said layers adjacent to sald wire gauze being
fixed. in position, and one or more of said
layers supported by said fixed layers heing
removable. :

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

HERMAN D. RUHM.

Witnesses:

H. Wacms,
P V. Geyior
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