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"UNTTED STA_TES Patent OFFICE.

RUDOLPH JOHANNS OF BROOKLYN NEW YORK, ASSIGNOR TO FRIEDRICH

J UNGE OF SILVERLAKE

NEW YORK.

_EF'I__E;CTRO_LYTIC CELL.

SPECIFICATION forming Ija,rt of Letters Patent No. 724,580, dated April 7,1908.

_ -A_ppliéation“ﬁlea Deeémbelel,lgoz. SEﬁeINU. 1’34.320.

(No medel,‘:

To all whom it may concern:

Be it known that I, RUDOLPH JOHANNS a
citizen of the United Statee residing at Brook-
lyn, State of New York, have invented cer-

5 tain new and useful Improvements in llec-

trolytic Cells, of whichthe followingisa Speel-
fication.

This invention is an apparatus intended
particularly for the electrolysis of such com-

1> pounds as yield at the eathode, as one of the

products, a gas. More particularly, it is de-
signed for the electrolytic decomposition of
c50(?1111';11 or potassinm chlorid solutions with
the production therefrom of chlorin, hydro-
gen, and caustic soda or caustic potash

For a clear understanding of the invention
reference is made to the accompanying draw-

ings, wherein—

Figure 1 is a vertical longltudmal section
of a cell constructed acecording to my inven-
tion. Fig. 2 is a vertical transverse section
of my apparatus. Fig. 3 is a sectional de-
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tail, on a large scale, of the feedmﬂ' device:

and Fig. 4is a sectlon of a modified form of
anode.

Referring to the ﬁgures, 1 representq the
eleetlolytm cell, which may be of iron inte-
riorly lined with a non- -conducting material
2, which should be substantially unattacked
by the electrolyte or its produets. Glass or
cement are suitable lining materials for this
purpose. _
or ends 3 of the cell chambers 44 are formed,
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said chambers serving to colleet the evolved_

hydrogen,ashereinafter more fully described.
Eduction-pipes 5 are provided for withdrawal

35

of the hydrogen and one or more pipes 5 for.
_ Horizontal bars, wires,
or rods 6, preferably of iron, traverse the cell

the escape of chlorin.

below the surface-line of the electrolyte and
are suitably secured to the external metallic
casing. As a suitable means of securing the
rods I have shown them in Fig. 1 as bemcf
screw-threaded and secured to the cell-walls
by means of nuts. These rods constitute the
cathodes of the apparatus, and accordingly
it is upon their surfaces that the formation
of caustic soda and the liberation of hydro-
oon occur.. Above the cathodes and in close
5O premmlty to them are suspended a series of
parallel anode-bars 7. These bars are In po-
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Within the llnl_ntr of opposite sides

sition to be entlrely immersed in the electro-
lyte and are preferably arranged, as shown,

in a direction at right angles to that of the
-cathodes.
carbon.

| given the form of rectangular bars or strips,

They may be of platinum or of 55
If of platinum, they are preferably

as indicated in Figs. 1, 2, and 3. If of car-

bon, they are preferebly of the form shown
1in Fln' 4.

60
Each cathode-bar6 is surmounted and pm-
tially inclosed by a hood or inverted chan-
nel 8, which may be formed of glass or ce-
ment _Said hoods serve to colleet and con-
vey to the chambers 4, above referred to,the 65
hydrogen evolved durmﬂ' electrolysis. It will
be noted that the form ot' the channel and its
position with relation to the cathode-rods are
such as to provide for the removal of the hy-
drogen with a minimum disturbance of the yo
electrolyte. It will also be noted that the

‘hydrogen is not permitted to escape through

or mingle with the body of the electrolyte

‘and that the disposition of partsis such that

any agitation of the liquid by the escaping 75
gases will be substantlelly avolded.

~ Fresh brine is fed to the cells continuously
by means of the device shown in detail in
Figs. 2 and 3. A reservoir 9 is provided, in
Whlch the brine is maintained at constant 8o

level by means of a float actuating a valve or

by any other approved means. Seld reser-
voir communicates with a main 10, which lies

‘adjacent to each cell of a series, and individ-

ual feed-tubes 11, preferably bent in the man- 83

‘ner indicated, are provided, several of such
‘tubes being prefera,bly employed in connec-

tion with each cell in order to insure therein
a proper and equal distribution of the inflow-
ing brine. Each tube 11 passes through a go
stuffing-box 12 in the wall of the main 10 ) and
is Vertlcally adjustable thereinin order to con-
trol the rate of flow. It isessential that the
discharge end of each tube 11 be at a lower
level than the surface of the liquid in the g3

supply-tank 9. 1 prefer that the level of the |
liguid in tank 9 be kept below the bends of
the tubes 11, whereby the latter function as
siphons. Under such conditions a given ver-
tical.movement of the tube corresponds to a 100
areater difference of flow than if the level in .
the supply-tank were higher and adjustment
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trolyte.
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to the precise degree required is more easﬂy conduit communicating with said trough and

made. = The tube 11 discharges into a funnel
or other receptacle 13, and the brine passes
thence through the ﬂtem 14 and lateral dis-
charge- 1:10731@ 15 into the eleetrolytic cell.
The -nozz]e 15 is placed slightly beneath the
surface of the electrolyte and discharges the
fresh brine into the latter in a substantially

horizontal direction. In this way an approxi-

mately uniform surface distribution ot the

incoming brine is secured and the fresh salt

solution descends into the field of electrolysis
with the minimum disturbance of the elec-

ture of the fresh and partially-exhausted elec-

~ trolyte 1s secured.

- The chief purposé of the several details of

construction above described is to provide for

~ the conduet of the electrolysis with the mini-
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muin amount of agitation of the electrolyte,
and to this end the form of the cell and the
- several elements coOperate.

The inflowing
brine is evenly distributed over the -sur-face
of the liquid and mingles evenly with the
main body of the electrolyte. This flow is
adjustable within narrow limits and may be
reduced to a drop-by-drop feed, whereby the
additional function of breaking any electrical
conhnection between several cells of a seriesis
accomplished. The aurrangement of the an-

odes and cathodes at an angle to each other
tends to avoid the presence of concentration-

“eurrents in the liquid arising from the im-

poverishment of the electrolyte around the
electrodes, and the withdrawal of the liber-

‘aled hydrogen 1is effected without disturb-
ance or agitation of the main body of the elec-'

trolyte.

I elaim—

1. Anelectrolyticcell comprisingan anode,
a cathode, an inverted trough above the cath-
ode, and a. conduit extending from said trough
to a point beyond the limiting-surface of the
electrolyte, as set forth.

2. Anelectrolyticcell comprising an anode,
a cathode, aninverted troughabove the cath-
ode, a gas-collecting chamber, and a conduit
communicating with said trough and cham-
ber whereby agitation of the electrolyte by
escaping gases is avoided, as set forth.

3. Anelectrolyticeell comprisingananode,
a cathode, an inverted trough above the cath-
ode, a gas-collecting chamber exterior to the
cell, and a conduit communicating with said
trough and chamber whereby agitation of the
electrolyte by escaping gasesis avolded, as set
forth.

4. An electrolytw cell comprising an anode,
a horizontalcathode,aninverted troungh above

6o the cathode, a gas-co]lecting chamber, and a

At the same time a thorough admix-

chamber whereby agitation of the eleet: olyte
by escaping gases is avoided, as set forth.

5. An electrolytic cel-l'COmprising an anode,

a horizontal cathode, an inverted horizontal
trough above the cathode, a gas-collecting
chamber, and a conduit commumcatmg with
said trouﬂh and chamber whereby agitation

of the electmlyte by escaping gases is avoid-

ed, as set forth.
6. An electrolyticcell comprising an anode,

a cathode, an inverted trougzh above the cath-

ode, a gas-collecting chamber in the wall of
the cell and a condmt communicating with
said trough and chamber Wwhereby aoltatlon
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of the electrolyte by escaping gases is avoid-

ed, as set forth,
7. A plurality of electrolytic cells, a sup-

ply-main adjacent thereto and vertically-ad-

justable tubes adapted to convey electrolyte.
from sald main to each of said cells, as set

forth.

8. A plurality of electrolytic cells, a sup-
ply-main adjacent thereto and vertically-ad-
Jjustable siphon-tubes adapted to convey elec-
trolyte from said main to each of said cells,
as set forth. |
- 9. An electrolytic cell comprising a plural-
ity of anodes, a plurality of cathodes, a con-
duit at the side of an anode for the introduc-

tion of electrolyte, and a lateral orifice ar-
ranged to disecharge beneath the surfaee of

the eleetrolyte, as set forth.

. 10. An electrolytic cell comprising a plural-
ity of anodes, a plurality of cathodes, and a

series of conduits at the side of an anode for

the introduction of electrolyte, said conduits
‘being provided with lateral orifices arranged

to discharge beneath the surface of the elec-
trolyte, as set forth.

11. An electrolytic cell comprising a series
of horizontal cathodes, a series of horizontal
anodes situated above said cathodes and hav-
ing theirlongestdimensionsatan angle there-
to, and a supply device at the side of an an-
ode, as set forth.

12. An electrolytic cell comprising a series
of horizontal cathodes, gas-collecting devices
above each cathode, a series of horizontal
anodes situated above said cathodes and hav-
ing their longest dimensions at anangle there-
to, and a supply device at the side of an an-
ode, as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

RUDOLPII J OIIANN S.

Witnesses:
HERMANN KFRANK,
IHENRY STERLING.
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