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Lo all whonv it may concer:

- Be it known that I, Isa1AH L. ROBERTS, a
citizen of the United States, residing at Br 00k-
lyn, in the county of I{inﬂ-’s and State of New

5 York, have invented eertam new and useful
Improvements in Electrolytic Apparatus, of
which the following is a specification, refer-
ence being had to the drawings accompany-
1ing and forming a part of the same.

This Iinvention pertains to that class of ap-
paratus designed for the decomposition or
purification of solutions of metallic salts, in-

10

vented by me and characterized by the pres-

ence of a diaphragm or partition betweenthe

15 twoelectrodes, which issubstantially non-por-

-ousinthe sensethat it does not permit the me-
chanical transfusion of the fluids or solutions
under treatment, but which is electrolytic in
character in the sense that it permits elec-

20 trolysis to take place freely through it.

The object of the present invention is

.mainly to produce an apparatus of this char-
acter designed for such uses as the manufac-
ture of caustic alkali by the decomposition of

25 brine or a solution of common salt.
The 1mprovements which I have devised
and embodied in an apparatas of this kind

~will be described indetail by reference to the

accompanying drawings.

Figure 1 1s a vmtlcal central section of the
complete apparatus for carrying out the in-
vention. Fig. 2 isa horizontal section of the
same. S H

I employ as a tank or receptacle for con-
35 taining the solution to be treated a cast-iron

vessel A, of the desired capacity,provided with
a cover M, fitting air-tight. In said cover is
a neck or contracted opening surrounded by
a rim or flange . There may be more than
40 one of these openings, provided the tank be of
sufficient dimensions to render it necessary.
To introduce the brine into the receiver A,
I employ an inlet H, provided with a valve or
cock, and an outlet 1. 1s used fo draw off the
45 eaustm allkkali after the process of decomposi-
tion has been carried on for a proper length

of time.

30

I utilize the iron receiver A as the cathode, |
and connect it by means of a wire K directly
so 1o the source of current.

il

|

Theanode proper whichIemployisapressed
or molded cylinder I3, made in substantially
the following manner: A quantity of carbon,

‘preferablyin ' the form of comminuted or finely-
~divided retort-carbon, is mixed with a suit-

able quantity of a su bs&mc&-—-such as 0zoce-
rite—and heated until the same is thoroughly
fused. The mixture is then molded into the

desired shapes, highly compressed, and then

allowed to harden and cool. This method of
making the electrodes I have described in my
&ppheatmn filed February 14, 1830, Serial
No. 340,448, -

To the upper rim or edge of the neck D, I
secure in any proper manner, as by means of a
ring or hoop N, a bag O, which when the
cover M 1s in place reaches nearly to the bot-
tom of the tank A. This bag may be made
of some textile material pleferablv of cotton
strengthened by asbeqtus cloth, wire-gauze,
or any such material that willn ot be attacked
by the solution or the electrolytic products.
The anode B is passed down into this bag,
and the space arovnd it up to a point slightly
above the normal level of the solution in

the tank A is filled in with anthracite coal

reduced to as finely a powdered condition

as possible and packed in around the anotle.
The anthracite coal is to be ground in such

manner as to rednce it to the condition of a
practically amorphous or impalpable powder.

In this condition, when paclked in around the

anode, it forms a practically perfect barrier
to the mechanical transfusion of fluid. In
other words, no solution or liguid of any kind
under normal conditions will strain or ooze
through it, even by the action of osmose, and
in this sense I call it “non-porous,” as dis-
tinguished from those substances heretefore
emplo;) ed as diaphragms, which are in whole

or in part distinctly porous and permit the

passage or transfusion of fluidsthrough them.
The mass of coal dust or powder, however,
while it is itself practically a non-conductor
of electricity, interferes to no perceptible ex-
tent with electrolytic action and the trans-
ference of the acid radical to the anode,
since it is moistened throughout with the so-
lution in the vat. I have found, however,

| that under the action of the curr ent a Cer ta;m
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cause above

‘explained.:

| quantlty of Watu ig carried through the mass |
of coal-dust and aceumulates in the &node--:
compartment, rising above the level of the
solution in the outer or anode compartment.
To avoid the veryobjectionable consequences
- of this peculiar action or property of the cur-
- rent of forcing or carrying along with it the ;
oo water: through the otherwise 1101‘111.:1,11} 1mp01-: 1
~ meable barrier of coal-dust, I pack into the
“bag O, for a short space above the coal-dust
. C and within the neck D,a quantityof grains
- of plumbago, 1et0rt—earbon or the hl{e Into

- this mass extends a pipe I, which serves the |
. twofold purpose of a pa,ssan'e for the escape.
of the gas generated by the electrolytic ac-
. tion and also as an overflow to carry off the:
oo water which may appear in ithe anode-com-
- partment from the ¢
. T'his pipe or pdgsaﬁeﬁ being ,slw'hﬂy above the:
level of the solution in: the tank, insures: the

T e ey = uc L il pRm

- complete saturation of the coal: dust, bat pre- |

. vents the rise of the water to an undesirable |
. or 1njurious extent.
Jlayer of granulated carbon is filled with &
luting of proper material-—such as a%phalt m-: |
ztar—to render the tank ajv-tigtit. SEREE
. Imayemployinplace of the coal-dust 01;1101
SRS ;.-matermls such as a paste made of  flour and
.+ brine or many other substances which I have
elsewheredesceribed as adapted for usein what
I term my “non-porous” diaphragm; but I|
. have found that anthraclte coal reduced to an |
-+ impalpable powder possesses peculiar advan-.
. tages when used in this apparatus, for,al- |
thou*?rhthe coal-dust itself is practically anon: |
R ceenduetm* the moisture which it-contains per- |
. mits a free electrolytic action to take place

35

J0O

throughit,whileitisnotaffected by anychemi-
cal auctmn and remains withrout change for an
indefinite period. I have alse found that in
the manufacture of caustic alkali by this ap-

paratus the anode exhibits a tendency to dis-

integrate under the action of the current, but

. tha,t the consequences of such disintegration
are entirely avoided by the presence of, the

coal-dust packed around it.
This apparatus may be used for deeompos—

Ing a great many sucecessive chargesof brine.

The actlon, as I have observed 1t 18 to trans-

fer the acid radical through the packing of

T anS
T'his gas, rising or dccumulat—

coal-dust to the anode, Where it is given o
chlorine gas.-

ing in the stratum of gra,n-ulated carbon G,1is

com"eyed off by the pipe F. The solution of

caustic alkali left in the tank A is drawn off
when of sufficient strength and replaced by a
fresh charge. A blndmﬂ'-post P may be em-

bedded in the upper end of the anode, which
projects up through the seal or luting E.

The neck above the

—
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T do not ¢laim, broadly, in this application

“hatIddlm1&»4—?—;;;?;;;":':'::::::"

1. In an electrolytic apparatus, the 001111)1— SRR
énatmn with a cathode, of an anode packedor =
| éembeddéd in a material such as anthracite: - .
coalinthe cenchtmn Gf an im palpa,ble powder"
amsettorth
. In an eleetrolytlc appamtus, the eombl- R
an,wuh a cathode,of an anode pael{ed or
embedded in powdered anthracite coal econ- =
tained in a receptacle m the tank or va‘r as
5~>etf01'th SR S N D
3. The combmatmn Wi'[ll an: iron receiver . ...
?efmst,ltutmﬂ a cabhocle, of ‘an anode contained :
in . a: 1"ecepmde within said receiver: and sur-
rounded by a substantially non-porous orim-
permeable mass of -coal-dust, as set forth. .
4. Inasealed tank or vat for electrolyticde-
composition, an anode-compartment divided -
oft from the cathode-chamber by a non-porous SRS
| electrolytic partition, as described, and pro- 8;
vided with-an outlet for gas and: an overﬂow SRR
ffor fluids, as set forth. S R
5. The combmatwn W1th 4 clased cathode-' SEDEEEE
:eompartmen't of a elﬁsed anode spaceoreom-
partment, a gas-discharge, and an overfiow-
pipe for watel" leading from the anode-com-
partment and above the level of the ‘%01111;1011% SERRERREN
'111 the cathode-chamber, as set forth.: -

the fillingof coal-dust surrounding the anode,

as deseribed.

7. The combination, with the iron tank or
receiver-and the-cover having a flanged open-
ing or neck, of the bag or receptacle secured

in the ner..,k the carbon anode, and the filling

of coal - dust surmundmw the same a,nd con-

tained in the bag.

8. The combmatlon n.a closerl tan k or Va‘r

of an anode surrounded by a substance c;uch

as coal-dust, a gas chamber or space above the
same filled with granulated carbon,and a pipe
leading Lhmefrom for eonvey ng oﬁf the gas,
as set f01th
ISATAH T.. ROBERTS

Witnesses: -

ROBT. . GAYLORD,

PARKER Y. I’AGE.

6o
a dlaphragm 01'-pm*t1t10n non-porous in ¢har-:
acter; nor, on the other hand, do I desire to.
et my claim herein to the speeial' construce- .
| tlon of the apparatus shown and desm*lbed

but | N R
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. T'he combination, with the elosed 1roné SRR
vessel or recetver constituting the ecathode, of
the bagor receptacle extendmﬂ* into the: same,? |
the carbon anode contained i-u sald bag, and
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