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To all whom it may coneeriy:

Be it known that I, JorNx A. YUNCK, aciti-
zen of the United States, residing at the town
of Hoosick, in the county of Rensselaer and
State of New York, have invented certain new
and useful Improvements in Apparatus for
the Electrolytic Production of Pigments; and
I do hereby declare the following to be 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. |

On the 12th day of November, 1889, Let-
ters Patent of the United States of America
No. 414,935 were granted and 1ssued to John
B. Tibbits, of Hoosick, New York, as as-
signee of the inventor, Turner D. Bottome,
for improvements in the manufacture of
white lead. The object of the invention set
forth in said patent was ““the commercial
manufacture, by the agency of an electric
current, of white lead in the form of the hy-
drated carbonate, which can thus be effected
quickly and uniformly, instead of the tedions

oxidation process heretofore generally used.”

Said patent described and claimed a process

for the manufacture of the product irrespec-
tive of any particular kind of apparatus for
carrying on the process. The presentinven-
tion has for its object to provide apparatus
by the use of which the process of said pat-
ent may be most successfully carried on and
the product secured in its highest state of
perfection and in remunerative quantities.
That patent describes the formula or mode
of operation which must be followed to suc-
cesstully carry out the process, and also de-
scribes the chemical reactions which attend
the operation of producing white lead in the
manner therein described. Therefore 1 do
not here discuss those matters, but refer to
sald patent therefor. Experience in workin g
said process has demonstrated the necessity,
oratleast the paramount advantage, of carry-
Ingon the processin air-tight vessels when the
agent for regenerating the electrolyte is Sip-
plied in gaseous form and also the necessity
of constantly agitating the electrolyte as the
regenerating agent is supplied toit whiie the
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operation is in progress. Briefly stated, that
process consisted in manufacturing white
lead by electrolytically dissolving a léad an-
ode in an alkaline liquid solution while sup-
plying the latter with carbon dioxid.

T'his invention relates to means for main-
taining a constant agitation of the electrolyte
during the operation of the aforesaid process.

One form of the apparatus which I have de-
vised with which to work the process of said
patent is illustrated in the accompanying
drawings, in which

Figure 1shows a vertical section of my tank
with the various parts in their proper posi-
tions foruse. Iigs. 2, 8, and 4 exhibit, differ-
ent designs for the electrodes.

My apparatus comprises a tank A of any

appropriate form, to whieh a cover B is fitted,
with a packing D between them, if necessary.
The cover may be held in place by any con-
venient means, as by boltsCC. Within the
tank is journaled an agitator consisting of
the upright shaft T, from the bottom part of
which project the arms U U. Fach of these
arms 18 equipped with floats or vanes VV
and W W. These vanes are set on an incline,
those nearest to the shaft being inclined in
one direction and the outside ones in the op-
posite direction. The smooth sides of each,

however, are presented uppermost, so that as

the shaft revolves they will offer the least re-

sistance to the liquid in which they move.

T'he opposed inclinations of these vanes aid
In the performance of a special function in
the operation of the process. When the shaft
I8 rotated in the direction indicated by the
arrow, the inner vanes will exert a force
which tends to induce an upward flow of the
liquid in the tank around the shaft or through
the center of the tank, while the outside vanes
being oppositely inclined will tend to set u
a downflowing current between the central
current and the walls of the tank. The pur-

pose of establishing these currents is to coun-
teract the tendency of the electrolyte where
1t comes in contact with the anode to become
impoverished, whereby polarization ensues
and the decomposition of the anode gradually
slackens and finally ceases if the bath in the
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immediate vicinity of the

gstagnant. Hence the desirability of estab-
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lishing constant currents between the oppos-
ing electrodes for the purpose of effecting

perfect diffusion of the regenerating agent
throughout the bath, so as to maintain as

‘nearly as possible a constant state of homo-

veneity of the same. The regeneratingagent
is taken into the bath through pipes R R,
which pass through the walls and down to
near the bottom of the tank.
parts of these pipes are perforated with iine
apertures sss, through which theregenerator,
if a gas, can escape into the bath. These

pipes lead from a source of supply, and the

supply may be under pressure, which in some
cases is desirable.  Within the tank resting
upon supports /' fand ¢ g are barred racks

“or grids M and Q, from one of which the
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cathode-plates or electrodes N N N N are
hung and from the other the anode-plates P
P P P. All of these are of metallic lead and
may be made of any form. or design which
will promote or aid the circulation of the
electrolyte in the tank. Preferably they are
perforated or of some design of open or fret
work, so that the electrolyte may circulate
freely through the openings, thus exposing to
its decomposing action as much as possible
of the surface of the plates. The electrodes
are provided with hooks at their tops by

~ which they may be hung to the bars K and L
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of the racks. The agitator-shaft T passes

through a packing-box Y in the cover to pre-

vent the escape of gas when gas is used.

It has been shown by experience that if the
regenerating-gas is simply fed to the electro-
lyte at the bottom of the tank aund is left to
itself to diffuse throughout the whole body ot

the solution a hoinogeneous diffusion through-

out the whole mass does not ensue, and also
that although extraneous agitation of the
electrolyte promotes diffusion, yet that isnot
enough; but when some mechanical agency
is brought to bear on the electrolytic solu-
tion, whereby intermingling counter-currents
can be established in the solution as the re-
oenerative gas is supplied to it the best re-
sults follow and the deposition of the pig-
ment in the bottom of the tank proceeds most

~ uniformly and rapidly.
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My apparatus is used as follows: The tank
having been properly filled with the electro-
lytic solution, the electrodes are hung in po-
sition, all the anodes beingcoupled together
and connected with one pole of the dynamo
and all the cathodes being similarly coupled
and connected with the other pole. Theanode
and cathode plates are arranged in alterna-
tion, as shown. The cover is then securely

closed. The pipes R R are then connected
with the source of supply of the regenerative
agent, which in the patent referred to is car-
bon dioxid. This is supplied to the electro-
1yte under pressure and passes into the tank
through the aperturess ss. The agitating
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clectrodes becomes | or diffusing apparatus then being started and

revolving in the direction of the arrow which
encircles the shaft, as seen in Fig. 1, the in-
ner inclined vanes W W W W in motion ex-
ert a lifting tendency on the solution which
they confrontin action,and thereby set in mo-
tion an upward current, as indicated by the

arrows which point upwardly, while the vanes

at the extremities of the arms exert a force

on the solution with which they come in con-

tact in the opposite direction, asindicated by
the arrows which point downwardly. Thus
opposing vertical currents are established,
which take up the carbon dioxid supplied
through the pipes R R at the bottom of the
tank and cause the same to be thoroughly dit-
fused throughout the electrolytic solution, so
as to render the same practically homogene-
ous. As the various electrochemical reac-
tions which take place in the body of the elec-
trolyte between the electrode-plates proceed
the anode-plates dissolve, as shownin the pat-
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ent aforesaid, and a precipitate of hydrated

carbonate of lead is evolved, which falls to
the bottom of the tank, from which it is re-
covered, washed and dried, when it 1s ready
for use.

It will be apparent that by the use of an
air-ticht tank the supply of the regenerating

agent can be most cconomically controlled,

5o that there will be no loss of the gas, and
the deleterious consequences attendant upon
its escape into the atmosphere of the labora-
tory are avoided. |
I regard any devices or means connected
with the tank and its contents by the use of
which a uniform and practically constant cir-
culation of the electrolyte between the elec-
trodes can be maintained and the regenera-
tive gas can be diffused through the body of
the electrolytic solution as equivalents of
my invention. To the extent, therefore, that
the use of an air-tight tank prevents waste of
theregenerating agentand protects the health
of the attendants and the use of the agitating
and diffusing device increases the produect, 1
regard the use of my invention 1n the man-
ner indicated as an improvement upon the
rocess set forth in the said Bottome patent.
I therefore claim as my invention, and de-
sire to secure by Letters Patent, the follow-
ing: - |
An electrolytic apparatus embracing in
combination a tank adapted to hold the elec-
trolyte, having a detachable cover adapted to
be fitted thereto air-tight; provisions within
the tank for independently suspending elec-
trodes therein which are adapted to be con-
nected with the opposite poles of an electric
oeneratororabattery; aconduit leading from
the exterior into the tank having a terminal
at or near the bottom of the tank and open-
ing thereinto; and a diffusing-agitator with-
in thetank provided with arms, each of which
is equipped with a plurality of vanes between
the agitator-shaft and the walls of the tank,
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all of said vanes, however, which rotatein the |

same vertical orbital field being inclined in

the same direction, and all those occupying
~an adjacent vertical orbital field being in-
clined in an opposite direction, the whole be-
1ng adapted by its action to induce opposing
vertical currents in the electrolyte.

i

In testimony whereof I have hereto affixed
my signature in presence of two witnesses.

JOIIN A. YUNCK.

Witnesses:
FRANKLIN SCOTT,
P. H. MCCARTHY.
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