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o MARTIN KILIANI, OF NEUIIAUSEN SWITZERLAND, WALTHER RATIIENAU OF

- BERLIN, GERWIANY AND CARL SUTER, OF NEUIIAUSEN S\VITZERLAND
ASSIGNORS TO THE ELEKTROCIIEMIS(JHE WVERILE OF BERLIN GERMANY

DIAPHRAGM FOR ELECTROLYTIC PURPOSES

SPECIFIGATION formmg part of Letters Pa,te:tlt No. 562 304, da.ted June 16 1896
| Applmatmn filed August 15, 1894, Serial No. 520,400, (No model.) Patented in Germany January 20, 1894, No. 78, 732

in France July 13,1894, No,240,045; in Engl&nd August 10, 1894 No.15,276; in

and in Austria May 19, 1895, No, 1,766,

dungary January 4,1895, No, 1,861,

- o all whom at ma, J concern

Beitknownthatwe, MARTIN KILIANI a sub-

‘Jject of the King of- B‘waua, residing at Neu-

hausen, Smtzelland VVALTHER RATHENAU

a sub,]ect of the Kmﬂ* of Prussia, Emperor of

~Germany,residing at Bellm Prnssm German
- Empire, and CARL SUTER, a cltlzen of Swit-

IO

zerland, residing at Neuhausen Switzerland,

have mvented certam new and useful Im-
provementsin or Connected with Diaphragms
for Electrolytic Purposes, (for which we have

~ obtained Letters Patent in Germany, No.

78,732, bearing date January 20, 1894: in

I‘mnee No. 94:0 045, bearing date J uly 13, 1894

in Great Blltam No. 15, 2’76 bealmﬂ' datef
Aubust 10, 1894 ; in Hunﬂaly No. 1, 861 bear-
ing date Januar y 4, 1895, and in Austua, No..

1, 755 bearing date May 19 18953) and we do

20

~for use in electrolytic pr ocesses, and more es-
pecially to diaphragms which are to be con-
~structed in the form of vessels or receptacles.
~ Theconstruction of a serviceable diaphragm

forelectrolyzing salts, especially when the op-
- eration is to he carried out on a large scale,
has hitherto been attended with many diffi-
 culties,the material used having gprovedeither |

‘hard to work or being wantmﬂ' 1n durability.

Yery fr equently thcse diaphragms have to be
constructed in the form of ve Ssels surround-
ing one of the electrodes and containing the
eleetl olytesurrounding the said electr od@ the

'.3.0

35

heleby declare that the followmﬂ' 18 a fuall,

clear, and exact description of the 1nvent1011 |

WhlGh will enable others skilled in the art; to

‘which it appertains to make and use the same.

Thepresentinventionrelates to diaphr: agms

- other electrode bemg; arranged e“fitemally
~ with respect to this closed system ‘Where

40

1rm and hard porous substances,such as clay,

permeable porcelain, and the like are used for
" the construction of the diaphragms, such con-
struction does not certainly 1mfolve any seri-

ous impediments or diffi culties In itself; but

it is generally found that, in addition to othen
dr awbacks the aforesaid substanceb have the

- objecti onable {eature of offering a very great

-resistance to the. eleetrleal current

Whel e,

on the other hand, thm sheets of soft flexible

Same.
that, on the one hand, the structural parts
employed for this pur pose haveto be made of 70

material or memblanes offering little orno .

resistance to mechanical stmms and capable so
of being easily rent or torn, such as parch-
ment; a,“abestos fabric, and the like are em-

_ployed special arran ﬂ*ements are requisite in
order to impart su
walls of the diaphragm to enable them to

ficient firmness to the

55
withstand safely any d1ffel ences of pressure

that may arise during the electrolytic process,
while avoiding the necesswy' for unduly thick
walls or 1mmodel ate overlapping of the mem-
brane of porous material, both of which aug- 6o
ment the resistance of the diaphragm and at

the same tlme 1eduee 1ts useful or avmlabm

.&1 Ca.

When it 18 desir ed to eonstluct large dla-

..;phlaﬂ‘ms in the form of vessels of Such non- 6 5
resistant. dlmphf&ﬂ‘ln material, 1t is necessary

lcientfirmness to the walls of the
Now it has to be taken into account

to impart su

substances which are proof against the action

of acidsand alkaliesand are therefm e, for the
most part, rather difficult to work into shape,
-and that, on the other hand, it is desirable to
‘avoid, so far ag practicable, the subdivision of VL
such structural parts 111t0 sections, and the
‘necessity, consequent thereon, of providing
---packing or means for ti ghtly.cloSin ogthe joints.

The 1mproved construction of a diaphragm

‘according to this invention, as hereinafter de- 8o
-seribed fmd tllustrated by the aceompanying -

drawings, affords a practical and convenient

‘means f01 meeting the requirements herem- |

before stated. .
According to this invention the diaphragm 85

material is 11161086(21 within two frames com-
‘bined therewith in a peculiar manner,which,

in addition to renderi ing the whole arr ange-

ment extremely simple and easily controlla-

ble, has the advantage of famht(btlng the firm 90 B

and reliable locking or securing in posmon Of

the walls of the dmphraﬂm o |
‘Another advantage of the improved con-

-struction is. that it requires but few smaple |
molded pieces and consequently presents but o

few joints 1equ1r111ﬂ‘ to be packed, the said
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pieces permitting of being readily manufac-
tured in great quantities.

On the annexed sheet of drawings, I'igures
1 to 4 show several modes of supporting the
diaphragm. Fig. 1*is a section through and
a view from below of a portion of a diaphragm.
vessel, the diaphragm being supported as in-
dicated in Fig. 1. Tig. 2% is a similar section
and view of a portion of a diaphragm vessel,
the diaphragm being held and steadied as
shown in Fig. 2. Fig. 3* is a similar section
and view of a portion of a diaphragm vessel,
the diaphragm being maintained as repre-
sented in Fig. 3. Fig. 4* is a similar section
and view of a portion of a diaphragm vessel,
the diaphragm being steadied as indicated 1n
Fig. 4. Fig. 5 is an isometric view of a com-
plete diaphragm vessel placed vertically. Iig.
0 is a similar view of a compound diaphragm
vessel. Iig. 71sasimilarviewof a diaphragm
vessel placed horizontally and open at the top,
while the side with which it is placed 1s made
solid.

The diaphragm ¢, consisting of a permeable
membrane, (parchment, glass-wool, asbestos
card or the like,) is steadied by being com-
pressed between two series of parallel laths,
bars or rods a b of acid-proof material, such
as glass, porcelain or the like, which laths,
bars or rods may be arranged opposite each
other in such a manner as to either coincide
on the same lines, respectively, as shown 1In
Ifig. 1, or so as to break join{ with each other,
each lath, bar orrod on one side being placed
about half-way between a pair of laths, bars
or rods on the other side, as illustrated in
IF1g. 2; or they may be arranged all in the same
plane, in which case the material of the dia-
phragm will have, as it were, to undulate
through them, as shown in Kig. 3, or, again,
the laths, bars or rods may be at right angles
to each other, as shown in Ifig. 4.

By combining a number of sheets of dia-
phragm material thus inclosed between laths,
bars or rods a box or receptacle may be con-
structed, the shape or disposition of the parts
of which will of course depend on require-
ments and the material used in its construc-
tion. Considering the little power of resist-
ance of such diaphragms, the safety and re-
liability of the operation almost entirely de-
pend upon the secure position of the lattice-
work or framework, which, once put in place
and properly adjusted, should remain firmly
In position.
bars or rods are all jJointly secured to two end
or edge frames d d', Fig. 5, one of which is to
form the nupper edge of the diaphragm or re-
ceptacle, while the other surrounds its bot-
tom, or ifself constitutes the bottom plate.
The upper edge frame may be constructed so
as to constitute a lid or cover, if desired.

- One of the main peculiarities of this im-
proved arrangement is that it does not re-
quire a special frame for each side of the ves-
sel, the said frame lying in the plane of the
side, but that the whole of the laths, bars or

To attain this result, the laths,

rods being retained in position by one pair of
frames d d', which, for this purpose, are ar-
ranged at right angles to the said laths, bars
orrods. Theseframes thereforedonot, prop-
erly speaking,inclose the lattices, but rather
constitute a directrix for the arrangement of
the said laths, bars or rods. With thismode
of construction, the shape of the diaphragm
or receptacle is determined by the form of the
frames d d', or, in other words, the frames d d’
have to conform to the shape to be given to
the diaphragm or receptacle. for instance,
for diaphragms in the form of rectangular
vessels, rectangular frames d d', and for dia-
phragms in the form of oval or round ves-
sels, oval or round frames d ¢’ are to be used.

For the purpose of enabling the laths, bars
or rods to be properly secured to the frames
d d', the said frames are provided at their
edges with series of indentations or notches
e, Figs. 1%, 2%, 3%, and 4*. Into these indenta-
tions or notches the inner laths, bars or rods
b (see same figures) are fitted, so that a spe-
cies of cage is formed. The permeable or
porous material ¢ is tightly stretched around
this cage and then is surrounded by another
outer casing of similar lattice-work, formed
of laths, bars or rods a, retained in position
by india-rubber rings f, or by wire wound
round them, or by any other suitable means
to tightly press the said laths, bars or rods ¢
against the diaphragm c, as shown in Figs.
12, 92, 3%, 4% and 5. In the case of the inner
rods b being placed horizontally, corner-posts
d* are to be arranged reaching from one end
frame to the other and having notches or in-
dentations e* for the ends of said bars to be
placed in.

In order to still further increase the stabil-
ity of the structure, the upper frame ¢ may
be connected by a number of supports with
the lower frame d' or the bottom plate.

Tor extensive plants diaphragm vessels are
frequently required of such a size that one
single membrane or diaphragm is not suff-
cient to form the walls, or that the exceptional
length of the laths, bars or rods forming the
supports or lattice-work would not be suiffl-
ciently secure. Inthesecasesthenovelstruc-
tural arrangement offers the additional ad-
vantage of enabling a number or series of
systems of frames to be combined together
by means of an intermediate frame or inter-
mediate frames, such as d? d° of a similar
nature to those above and below, Ifig. 6.

The diaphragms or receptacles may be ar-
ranged either vertically or horizontally, as de-
sired. Moreover, according to the purpose
for which they are intended one side or more
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sides may be left open, 2. e., have no dia- -

phragm-wall in them, or such side or sides
may be closed by a wall of solid material.
Fig. 7 represents a diaphragm of this de-
scription arranged for use in the horizontal
position. One side thereof (the top side) is

open, as shown at g, and servesthe same pur-
| pose as the upper opening or orifice of the




plate A.

 segz04 3

vertical arrangement, while the side opposite
to this opening, having to bear the pressure

of the liquid which the diaphragm contains,

1s made solid and forms the bottom or base-
In cases where a number of such
diaphragms are to be arranged in juxtaposi-

tion the :;Ld;jacent sides may be left open or

 they may be closed - either by a solid wall or
- by a pervious wall.

10

What we claim as our 1m“’ent10n 1s——9 | '
1. An electrolytic diaphragm in the form

- of a vessel constructed with a series of inner

steadying laths bars or rods b, a permeable
“membrane ¢ placed against said inner series,

a series of outer steadymw laths, bars or rod&

allel end frames d d’ for supporting the inner

- system of laths, bars or rods, subfatantmlly 4.8
described. |

a0

~ having the laths, bars or rods constituting

2. A diaphragm intheform of a Vessel such

the inner frame or lattice, fitted in indenta-

 tions or notches provided for their reception

in the frames d d', while the laths, bars or

rods constituting the outer frame or lattice
are securely fastened to, and pressed against
end frames and the membrane interposed be-

- tween them, by means of devices such as

*; india-rubber 11nﬂs bands or wire_Ssu.ch_ as f
substantially as descrlbed
- 3. An electrolytic dl&phl&ﬂ'ln in the form

of a vessel constructed with a series of inner

30

steadying laths, bars or rods b, a permeable

membrane ¢ placed against S?le inner series,
a series of outer steadymo' laths bars or 10ds'
o placed against said membrane, two parallel
end frames d d', and intermediate frames such

| as d? for the purpose of increasing the sta-
bility of the diaphragm, substantlally as de-"

seribed.
In testimony whereof ‘we have hereunto set

our hands in the presence of two subscr ﬂ)mﬂ
':Wltnessaes
a placed against said membrane, and two par- |

MARTIN KILIANI
~ WALTHER RATHENAU
o CARL SUTER.

Witnesses as t0o Mebrtm KlllELIll |
 JEAN BOSSHARD KAUFWANN
-~ F. GIRARD.
Witnesses as to Walther Rathenau
- MAX ROSENKRANS,
A. HERRMAN. L
| Wﬁtnessecs as to Carl Suter:
- CHAas. H. Day, |
VV IIAUPT
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