(No Model.). 2 Sheets—Sheet 1.

- H. BLUMENBERG, Jr.
ELECTROLYSIS.

No. 565,324. - Patented Aug. 4, 1896,

Fwmi

P 2

CHDzeerza
it G i




2 Sheets—Sheet 2.

Aug. 4. 1896,

L
2

pl0t0%eTe

e
ORI

AR
OISO
SRR
RS

RO
e

Patented
=

553

QR0
KKK
LR
RIS

ELECTROLYSIS,

OB
RIS
.........‘..‘..% X CEXREIKES SSRSRXE
o .......::.:..::. e
R SRR IR,
RN '.....“.”.....‘...‘........‘..‘..“.v X
EKKRER ..u.‘....n.u..‘...‘.«.c.....u RS
s RIS, .u.v.....vx.‘.......:..‘ 52
SOOI ste e
% EEERAEKN ROEKK
RIS S
QRIS ..:..::....
..........l:.:.o..:.o::..
..:.:..:::.3 AKX
SSEERRORAR )
I‘.:......::.:.::
% XA .o..'%"."%..".v.. FRSARX
..“.“....vu.”-"'.o.“.u."...ov”%oov.vo“.”.vo.o.
X ORXK, (X (AN RS
Ry R
% 2 R
ORI RN
TR X
R
SRR s
SRR e
RLHRRKR AR (XN
SEEREROXS RN XKL
A RKEIRNN RS s
RN KRR ONS
(% (ehalystet S0, MO, XX
...u.u.“.",...........,“.”.‘... 5% zv. KR

R
RO
N
ONNNNSNRNNNN 227

c -
HINGTON, .
PETERS CO., PHOTO-LITHO.. WASI

THE NORRiS

ot

H. BLUMENBERG, Jr.

X

o

-
=

AN

PHEp e
___:_:..___

No. 565,324,
AR

(No Model.)




kie]

5

20

25

35

40

45

590

UNITED STATES

PATENT OFFICE.

HENRY BLUMENBERG, JR., OF WAKEFIELD,

NEW YORK.

ELECTROLYSIS.

SPECIFICATION forming part of Letters Patent No. 565,324, dated August 4, 1896,

Application filed January 10,1895, Serial No. 534,481,

To all whom it may concern:

Be it known that I, HENRY BLUMENBERG,
Jr., a citizen of the United States, residing at
Walkefield, in the county of Westchester and
State of New York, have invented certain
newand useful Improvementsin Electrolysis;
and I do declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the letters of
reference marked on the accompanying draw-
ings, which form a part of this specification.

Figure 1 represents a perspective view of
an apparatus, partly in section, to which I
have applied myimprovements and in which
I carry out my process. -Fig. 2 represents a
partial longitudinal section of the vat. Fig.
3 represents detached a perspective view of
the cover and packing-ring of one of the
electropositive compartments. Fig. 4 is a
perspective view of one of the cathodes and
the cathode-holders.

My invention relates to the production of
an oxysalt or chlorate from the correspond-
ing haloid salt or'chlorid by electrolysis.

The improvements congist in the following
process and apparatus forattaining the above
object, the novel features of which will be

6 hereinafter pointed out and claimed.

In the drawings, A represents the vat
proper.

B areaseries of porous electropositive com-
partments or pots, of which four are shown.
There may be any desired number of these
compartments.

C is the electroneba‘olve compartment com-
mon to all the compartients B.

D are the covers of compartments B, and
E the packing-rings which render the joints
between the compartments and covers air-
tight.

I are the angdes, and G the cathodes.
The former are fastened to the under side of
the cover D and the latter are held in the cath-
ode—holrler H.

The porous compartments or pots B are
held in position by the metallic frames I, rest-
ing upon vat A, and the cathoda-holder is
supported by the slotted metallic cross-bar
J, to which the reticulated metallic envelop
T is attached.

(Mo model.)

L are a series of pipes, the inlet ends of
which descend to the bottom of pots B through
covers D and discharge through the covers of
the adjoining pots at their bottoms.

* M are a series of pipes communicating with
the tops of covers D and. discharge the liber-
ated gas into the lower portion of the com-
partment N, -

- O and P are nut-and-screw devices for se-
curely fastening the frame-plates I to the
vat A. Similar devices may be applied to
the cross-bars J.-

Q is the wire leading from the positive pole
of a battery (not shown) and connecting with
all the anodes I, and R is a wire leading from
the negative pole of the battery and connect-
ing with the cathodes G.

The saturated solution of haloid salt or
chlorid- is introduced into the apparatus
through the pipe S and is discharged through
the pipe V after traversing the series of posi-
tive compartments. The pipes T and U are
connected with the apparatus at either end
and are in turn connected with a tank and a
pump (not shown) into a continuous circu-
lating system hereinafter more particularly
referred to.

The anodes F are preferably made of retort-
carbon, but other known material may be em-
ployed. It isa well-known fact that chlorin
gas will destroy carbon in any shape, but that
retort-carbon retards its disintegration; but
it has been heretofore found to be brittle, por-
ous, and non-conducting, and much difficulty
has been found in making suitable connec-
tions with the battery. Ihave eliminated this
in a marked degree by making a substitution
product of the hych ocarbon series by displac-
ing the hydrogen contained therein by a halo-
gen, preferably chlorin. This anode is then
saturated with the same, and is coked, so as
to make the anode less porous and brittle and
more conducting. The substances which can
be used with good results in thus treating the
anode are paraffin, ozocerite, or asphaltum,
but others may be used, and I do not there-
fore wish to be confined to any one of the hy-
drocarbon series which may be suitable for
the purpose.

The cathodes G are preferably peroxid of
manganese, though other well-known mate-
rials may be used, The covers D are prefer-
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ably of hard-pressed porcelain, and an elastic
packing E is employed between the cover and
pot B to produce an air-tight joint.  All the
openings in the covers D, through which the
various pipes enter and the anode is sup-
ported, are provided with tubular rubber
bushings or other suitable packing W to pro-
duce air-tight joints at all these points.

X isavalved pipe which connects the lower-

portions of the negative compartments C and
tank N for a purpose hereinafter referred to.

A saturated solution of a haloid salt or chlo-
rid is introduced through the pipe S and is
discharged into the bottom of the first posi-
tive compartment B of the series. It thence
flows through the series of pipes I, each of
which receives the solution near the boftom
of each compartment B, and discharges it into
the bottom of the next succeeding pot or cell
B, and so on throughout the series, the solu-
tion finally being forced out through the pipe
V, leading from the last one of the series.
As soon as the battery is turned on:the elec-
tricenergy traverses the vatinthe well-known
manner, and :chlorin gas is thereby liber-
ated in cach of the compartments B in their
upper portions. As these cells are air-tight,
as has been heretofore explained, the pres-
sure of the gas forces itself from each com-
partment through the pipes M into the tank
N, where it is discharged below the surface
of the liquid therein,as shown. Thischlorin
gas there decomposes the basylous radicals
which were previously allowed to flow into the
tank N by opening the valves in the pipe X,
and thereby.allowing them to flow from the
electronegative compartment C by gravity un-
til they reach a relative level in the two com-

partments, indicated respectively by Y and

Z, after which the valvesin pipe X are closed
and the respective levels maintained through
the pipes T and U in the continuous system
before referred to by opening the valves.as
required, the electrolyte being received by
the .pipe T and discharged by the pipe U.
The electrolyte which is traversing the com-
partments B through the series of pipes be-
fore referred tois kept at a steady flow, equal
at least to the emptying of each compartment
everyhour. This prevents polarization, clog-
ging, and various other faults which nearly
all-processes now have.

It should ‘be understood that there is no
connection -in the piping or tanking of the
aciduous and basylous radicals; that is to
say, between the pipes S and V. and the pipes
T and U. A suitable resaturating device is
used-in connection with the piping in order
to keep the electrolyte saturated. By dis-
charging .and withdrawing the -electrolyte
from the bottom of each compartment or pot
B while the pumps are forcing it through the
various pots of the series it is kept well satu-
rated, and it takes away a large percentage
of impurities, while its continuous movement
through the pots brings in fresh supplies of
haloid saltin solution fo be decomposed,which

565,324

in turn is taken away to be resaturated and
used over again.

The electronegative electrode H is made of
reticulated metal or meshing, which will not
to a large extent be acted upon by the elec-
trolyte, and contains a metallic oxid, prefer-
ably, as stated, black peroxid of manganese.
The advantages of such an electrode or cath-
ode are that while the electric current is flow-
ing through the electrolyzation-vat there is a
large amount of hydrogen gas liberated, which
under certain conditions is very obnoxious
and causes a large loss of the electric cur-
rent, and is also a great waste of chemical
energy. Therefore toeliminate thisT use the
peroxid of manganese, the oxygen contained
in which combines with the liberated hydro-
gen and heats the electrolyte thereby. This
does away with the use of steam-pipes in the
conversion of the -hypochlorite that is first
formed into the ¢hlorid and chlorate, and also
heats the adjoining partition of the-electro-
lyzation-vat, and by radiation and conduec-
tion heats the electrolyte in the tank N, and
thereby furnishes the necessary heat for the
production of the chlorate, as above enumer-
ated.

I claim—

1. Theprocess, herein deseribed, which con-
sists in introducing an electrolyte containing
a chlorid in solution into a closed positive
compartment -of an electrolyzation -vat, a
separate electrolyte into an electronegative
compartment, conveying the basylous radi-
cals from the latter compartment to-the bot-
tom of a separate tank, and the chlorin gas
from the electropositive compartment to the
bottom of the same tank.

2. The process, herein described, which con-
sists in introducing an electrolyte containing
a chlorid in solution into aclosed :positive
compartment -of .an electrolyzation-vat, a
separate electrolyte into an electronegative
compartment, conveying the basylous radi-
cals from the bottom of the latter compart-
ment to the bottom of a separate tank, and
the chlorin gas from the top of the eleetro-
positive compartment to the bottom of the
same tank.

3. The processherein described, which con-
sists in causing an electrolyte: containing a
chlorid in solution to flow through an electro-
positive compartment, and-a separate electro-
Iyte through an’electronegative compartment
in an oppositedirection, conveying the basy-
lous radicals from the latter compartment to
the bottom of a separate tank and the chlo-
rin gas from the positive compartment to the
bottom of the same tank.

4, The combination of a series of positive
compartments, a negative compartment, com-
mon to all the positive compartments, nieans
forcirculating a separate electrolyte contain-
inga chlorid in-solution through the positive
compartments, and:means for circulating a
separate - electrolyte through the mnegative
compartment.
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5. The combination of an electrolyzation-
vat, having positive and negative compart-
menfs therein, an anode, a cathode, a source
of electrical energy, a tank in contact with
said vatand located at one side thereof, means
for connecting the second tank with the posi-
tive and negative compartments, and an elec-
trolyte whereby heat is generated for the pur-
poses set forth.

6. The process of treating retort-carbon for
an electrode which consists in leading chlorin
gas through a hydroearbon, saturating the re-
tort-carbon in the hydrocarbon so treated and
finally coking the retort-carbon.

7. The combination of a vat provided with

a series of electropositive compartments, an
electronegative compartment and a second
tank, said negative compartment being com-
mon to each positive compartment, and a se-
riesof pipesleading from the tops of each posi-
tive compartment and discharging into-the
second tank.
- 8. The combination of a vat having a nega-
tive and a positive compartment, an inlet and
a discharge pipe for the positive compartment
entering the bottom thereof, a second tank,
and a pipe leading from the top of the posi-
tive compartment into the lower portion of
said tank.

9. The combination of a vathaving a nega-
tive and a positive compartment, an inlet and
a discharge pipe for the positive compartment

o

entering the bottom thereof, a°second ftank,
a pipe leading from the top of the positive
compartment into the lower porfion of said
tank and a pipe eonnecting the lower portion
of the said negative compartment and said
tank. A

10. The combination of a vat having one or
more electropositive compartments therein
and inlet and outlet pipes for the same enter-
ing the bottom thereof, a pipe entering the
lower portion of the vat for supplying the elec-
trolyte thereto, and a pipe at the upper oppo-
site part of the vat for conveying the same
therefrom,

11. The process, herein described, which
consistsin separately leading and discharging
an electrolyte containing a chlorid in solu-
tion into and from the bottom of the electro-
positive compartment, leading the chlorin
gas from the top of said compartment into a
tank, then leading a separate electrolyte into
the bottom of the electronegative compart-
ment and discharging it from the top théreof,
and conveying a portion also of the latter elec-
trolyte into said tank.

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

HENRY BLUMENBERG, J=.

Witnesses:
GRANT L. NICHOLS,
THOS. W. SMITH.
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