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To all whom it may concern:

Be it known that I, Jomn M. Wriiriams,

a citizen of the United States, residing at
Henryetts, county of Olkmuiges, State of

5 Oklahoms, have invented & certain new and
useful Electrolytic Cell, of which the fol-

lowing is a specification. :

This invention is an electrolytic cell, and

the object of the invesntion is to construct a

10 cell in & simple and economical manner, yet
one which will operate with exceptional
efficiency particularly in the electrolyzing
of common salt for the production of chio-
rine and caustic soda, for use in connection

16 with the milling business, water works, sew-

age purification, ete.

Apparatis has been heretofore suggested

for the electrolyzing of salt for the pro-
duction of chlorine with caustic soda a2s 2

20 py-product, but such apparatus has not
been efficient for numerous reasons. As

these cells are usually comstructed, a dia-
phragm ig positioned between the anode and
the cathode and the caustic sode is supposed

28 to pass through the diaphragm and be re-
" moved from tigme csthode side thereof. Prac-
tical experience has proven, however, that
caustic soda is very apt to accumulate on

. the anode side of the diaphragm and hy-
80 pochlorites which greatly decrease the ef-
ficiency of the cell in a re atively short time,
and Tecessitate & secéssion of the electro-
lyzing operation and & cleaning of the eell.

Carefnl observation of electrolytic cells

86 has convinced me that means should be
provided for removing the caustic sods from
the anode side of the diaphragm, so as to
preclude the building up or accumulation
of such material in this. location. If the

4 gnode side of the diaphragm can be kept
tree from accumulations of caustic spda, the
efficiency of the cell is increased to a max-
imum and the cell continues to function with
the hizhest degree of efficiency through pro-
longed periods of time’ without requiring
cecession of the electrolyzing of the salt so-
Jution. :

From a more specific standpoint, the ob-
ject of this invention is,- mainiy, to pro-
vide means for precluding choking of the
cell.ilough the nccumulstion of eaustic

soda, although the invention further con-

templates & simplification of cell construc-

tien and a combination of elements thereof -

which will faciliste the manufscture of the &
cell, inexpensive maintenance and efficient
operation. :

“Features of the invention, other than
those adverted to, will be apparemt from
the. hereinofier detniled description aond €0
claims, when read in conjunetion with the
‘accompanying drawings.

The accompanying drawings illustrate
one practical embodiment of the invention,
but the construction therein shown is to be €
understood as illustrative, only, and not ae
defining the limits of the invention

Figure 1 is & perspective view of an elec-
trolytic eell embodying the present inven-
tion.

Figure 2 is a vertical, longitudinel sze-
tion of said cell. -

Figure 3 is a section on the line 3—3 of
Fig. 2; and, : »

'ﬁ‘igure 4 i 5 perspective view of oms of 76
the anode sections. .

In the accompanying drawings, the coll is
shown as of a box-like structurs, having
side walls 1 of concrete, potiery, or other
material resistant to the action of chioc- 80
rine and caustic sods and of proper diselec-
tric properties. Intermediate the to and

- bottom of the side walls there iz molded or

otherwise secured thereto, sn sngle iren
frame 92, which extends sbout the four 88

sides of the cell as clearly shown and is pro- '~
vided at spaced-intervals with holes through
which bolts 3 may be passed for the purpose
of bolting the bottom of the cell to the side
walls thereof. The bottom of the cell is in #0
the form of an iron frame 3’ made of such

‘size that the marginal edges thereof will

protrude beyond the side walls of the cell
and such marginal edges are aperiured fo
correspond with the spertures in the angle 8
iron frame 2,80 that the bolis 3 may be
passed through the apertures of both the
frame 3’ and the frame 2 and tightened to
firmly clamp the frame 8’ to the bottom of

the cell, and at the same time rigidly clamp 100
in place o sheet of wire mesh 4 and » sheet

of ashestos paper 5, which are superim- -
pased on the trame 37 and underlie the
Tower edges of the side wolls. The ashestos
plate 5 not only sorves as the diaphragm of 105
the eell, bub also s o gesket hetween the
irame 3 and the side walls of“the~eell,
Tr accordencs with the present imvention,
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the wire mesh 4 constitutes the cathode of
the coll and is included in circuit theough
the frame 3 snd o sivip 6 of conducting
material with a suitable scurce of curreni
- supply, current of posi}t-i"e polarity being

fed 1o the cell through o strip 7 to the
gnode. In ths preferred embodiment of

this inveniion, the ancde is made sectional

“in the form of & plurality of graphife slabs

8, one of which is shown in deteil in Figure

4. Tach slab 8 is provided with a number

of depending conductive fingers or vods

in three of the four side walls 1 of the ceil

and are rabbeted to provide shoulders 10 on

which these slabs may rest. The fourth
b

weall is made lower thon the other three or

on & level with the shoulder :
walls, With this construction, the slabs
may be laid side by side, after the manner
shown in Figure 1 sc as to form a closurs
for the top of the cell, which will be fush
with the top of three of the side walls
thereof. The slabs, however, are made
Jonger than the body of the cell, =0 as to
extepd slightly over the low walled end
thereol and the conductor ov slectric cur-
rent feeding the strip 7, passes scross all of
said slabs after the manner of s cleat and is
gecured to each slab as shown in Figure 1,
80 that current may be fed simultaneously
to ell of the slabs and their ‘assoriated
rods 9.

When the ansde is in place upon the side
wealls of the csll, the rods extend down-
wardly into the intericr thereof, but termi-
nate et o point above the asbestos diaphragm
B, so that current flowing from the anode
to the esthode is required to pass through
the electroiyte 11, with which the cell -is
adapied to be charged. For the preduction

_of chiorine and caustic soda this electrolyte

is preferably brine, which may be fed into
the cell through a suitable pipe 12 passing
through one of the side walls thereof.

When the current to the cell is switched
on, the electrolyte is’electrolyzed with the
resuli that hlorine is set free. and, being
of less specific gravity than the electroiyte,
riges o the top of the cell above the electrn-
Iyte level and at the same time caustic soda
ig formed and ssettles to the bottom of the
cell. The chlorine gas finds exit through
an outlet pipe 13, which may be exhausted
either by exerting pressure within the cell
or by employing snetion. The secompany-
ing drawings show the latter method of
drawing off the chlorine, through the em-
ployment of a draw off pipe 14, Associated
with the draw off pipe 14 is a pipe 15,
which leads from a suitable source of air
under pressure and at the junction of the
pipes 14 and 15 is included an ejector nozzie
18, the outlet end of which is adiacent the
pipe 13. The air under pressure passing
through the pipe 15 and through the ejector

_be formed, which would greatly
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s pipe 13, which

18, sets up = suction in th
i be car-

draws the chiorine out of
ried aleng with the sir through th
pipe 14. To aliow of the drawing
chiorine gas in the man pecified,
the slabs 8 is provided

b
¢

he

ed an air vent 17,
C air results
) pipe 13
within the cell, so that the chiorine gas is
drawn off as sooh as it is evolved.
The caustic seds which drops to the bot-
is found in practice to strat-
; : e diaphragm 5, and
while considersble smounts of such caustic
sods filters through the diaphragm and is
freed from the cell through the  wire
meshed cathode 4. the choking of the cell
through accumulation of caustic soda on
the diaphragm “is obvisted by the provi-
sion of a caunstic soda draw off tube 18,
which passes through one of the side wells
of the cell. as shown in Figure 2 with its
inner epening resting upen the diaphragm
5. During the operation of the cell, brine
is fed, through the pipe 12, preferably in
a constant flow. and rises to a level in the
cell corresponding to the turn 18 in the
tube 18, which forms the overflow. As ths
feed of brine continues, the level is main-

tained constant by the outflow of lguid

through tube 18 and the caustic soda, which
does not filter threugh the disphragm, is
carried off through fube 18, The provision

of thig tube is e wifal feature of the eell,’

since it keeps the straia of caustie sede be-
iow the ends of the pins or rods 9 and pre-
serves the full chlorine efficiency of the cell.
In practice, the flow of brine into the ceil
may be so regulated that the cell is kept
substantiaily entirely free from residual
canstic scda. Iydrosiatic pressure and the
difference in specific gravity preclude the
caustic soda gud chlorine fvom reuniting
above the diaphragm, but if the caustic soda
strata were ailowed fo build
of the lower end of the rods 9, hypos would
7 reduce the
efficiency of the cell. v

A sink or drain 19 is preferably posi-
tionied below the cell to catch caustic sods
which works through the diaphrsgm there-

-of, and this caustic soda may be led off from

such drain through a pipe
location. .

'n practice, I have found that the cejl
may be conveniently supported by provid-
ing the angle iron frame 2 with lateral ex-
tensions 21 which form bearvers adapted to
rest upon any suitable firm support.

The cell of the present invention may be
used separately, but for o large production,
a plarality of guch cells may be used éo pro-
vide the desived output of chierine gas.
The cell of the invention works with high
efficiency and through prolonged periods,
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since it cannot heteme choked ag'cells of the

type heretofore.entployed and in thé case’
© of injury to any of ths parts through wesy

or long continued use, the structure is such

that it may be readily dismantled snd re-’

_ paired or new paris as easily substituted.

10

The manner of removing the caustic sods
from the anode side of the diaphragm, a3

‘well as the manner ' of drawing off the

chlorine gas, as hereinbefors described, con-
stitute a new process, described and claimed
in my copending method spplication, fled
June 24, 1920, Ser. No. 391,417,

Having thus fully described the inven-
tion, what T claim es new snd desire to 8-
cure by Letters Patent is:

1. An electrolytic cell embodying side

* walls, a foraminous bottom having s super-

imposed diaphragm of asbestos, said fo-
‘raminated bottom forming the cathode of
the cell, an snode embodying & pluralily
of graphite slabs Taid edge to edge on the
side walls to form a closare for the top of
the cell and each of whick slabs carries 2
plurality of depending conductor rods
adapted to be partially submerged in the

“electrolyte within the cell, 8 duct for feed-

30

38

ing electrolyte into the ceil, and a draw off
duct for drawing off certain products of
the electrolyzing operation from the zoue
directly adjacent the diaphragm and on the
anode side thereof. ,

9. An electrolytic cell embodying, a1
anode; a flat cathode, a dizphragm posi-
tioned intermediate the anoue and the cath-
ode, a portion of the anode being sub-
merged within brine electrolyte, which the

~cell is adapted to contain, and & duct for

40

drawing off caustic soda, resuiting from
the electrolyzing of the brine, from the zone
directly adjacent the diaphragm snd on the
anode side thereof.

3. An electrolytic cell embodying &n an-
ode, a cathode, a.diaphragm positioned inter-
meédiate the anode and the cathode, 2 portion

~ of the anode being submerged within brine

50

85

as

electrolyte, which the cell is adapted to con-
tain, and a pipe leading out of the cell and
having its open inner end resting upon the
diaphragm, whereby caustic sode may be
drawn off and its accumulation within the
cell precluded. : .

4. An elecirolytic cell embodying an
anode sdapted to be partially submerged in
an electrolyte which the cell is adapted to
contain, a cathode, a dizphragm inter-
mediate the anode and the cathode and elec-
trical connections for passing & current
through the cell for the purpose of electro-
lyzing the electrolyte and evolving & gss,
in combination with means for circulating a
current or air through the cell for the pur-
pose of carrying off the evolved gas.

5. An electrolytic cell embodying side
walls provided with supperting shouiders

and 2 substantially horizontal foraminous
bottom, said bottom forming the cathode
of the cell, an anode supported by the side
walls of the cell aiid embodying a plurality
of graphite slebs laid side by side on the
shoulders of the side walls, said graphite
glabs being provided with depending rods
adepted to be partielly submerged by the
slecirolyte in the cell, an asbestos diaphragm
superimposed upon the cathode &ng inter-
mediate the cathode end anode, attaching

surfaces of the side walls of the cell, and
mesns coopersting with said sétaching
members and with the cathods of the cell
for holding the latier sscurely i position.

8. An electrolytic cell embedying an
anods, consisting of s plurality of graphite
slabs positioned .ebove the surface o
:aiec@mﬁyte conteined in the cell and form-
ing & eover of the cell, each of which slabs
is provided with depending conductor rods
partially submerged by said electrolyte, s
cathede forming the boitom of the cell, and
o diaphragm superimpesed upon the cathode
intermediate the cathede and ancde.

7. An elecirolytic cell embodying an
ancde, a. flat horizonial eathode positioned
below the anode, meens for feeding brine
to the cell, and an overflow duct, the inlet
of which is between the anode and the
cathode, for drawing off the spent brine and
caustic soda resulting from the electrolyzing
of the brine. - .

8. An electrolytic cell embodying san
anode, & substentielly flat, horizontal cath-
ode positioned below the anode, means
for steadily feeding brine into the cell and
means for steadily drawing off the spent
brine and caustic soda resulting from the
electrolyzing of the brine, from & point be-
tween the anode and the cathode.

9. An elecirolytic cell embodying an
anode, 2 substantially flat, horizontal cathode
positioned below the anode, means for

steadily feeding brine into the cell, and an.

overflow pipe leading out of the cell and
having its inner receiving end positioned
in the zone directly adjacent the cathode,
whereby the electrolyte displaced by inflow-
ing brine, is freed from the cell at & point
adjecent the cathode and carries off the
caustic soda produced by the electrolyzing
of the brine. ~

10. An electrolytic <ell embodying an
anode, a substantially flat, horizontal cath-
ode, & draw off duct having its inlet end
intermediate the anode and the cathode and
its outlet end at a height corresponding to
the desired surface level of the electrolyte
adapted to be contained in the cell, and
means for feeding electrolyte into the cell
for the purpose of displacing a portien of
the contents via the overflow duct.

11. An electrolytic cell embodying an

e .
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anode, a cathode, a draw off duct having its
inlet end intermediate the anode and the
cathode and its outlet end at a height corre-
sponding tc the desired surface level of the
electrolyte adapted to be contained in the
cell, and means for steadily feeding electro-
hte into the cell for the purpuse ‘of effect-

ing a steady flow of spent electrolyte and

Cer*am products of the electrolyte action out

of the (ell through the overflow duct. 10
In testimony whereof, I have signed my

name to this speaﬁcqhon

JOHEN M. WILLIAMS.



