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To all whom, it may concern:
Be it known that I, Aveusr LevcHTER,

a citizen of the United States, and a resi- -

dent of Brooklyn, in the county of Kings
and State of New York, have invented cer-

tain new and useful Improvements in Appa-.

ratus for Electrodeposition of Metals, of
which the following is a- specification.

The invention relates more especially to
apparatus of the character employed in elec-
tro- plating and. resides in novel means

- whereby with great efficiency and entire suc-

cess the deposit may be carried on at a much
greater speed than has heretofore been
usual, without increasing the electro-motive
force. With the use of my invention a
highly ionized solution or electrolyte may
be employed and a continuous and sound de-
position of the metal (copper or nickel) effi-
ciently secured at more than the normal rate
of speed incident to processes as heretofore
practised.

The invention resides more particularly in-
novél means within the tank of electrolyte.

and arranged with relation to the cathode
and anode rods, whereby an efficient and
special agitation of the electrolyte takes
place and the electrolyte is placed in steady

circulation immediately adjacent to the .

cathode surfaces. With my invention I
maintain the solution throughout the tank
In substantially uniform condition by con-

-stantly moving the electrolyte upwardly

along the cathode surfaces and bringing
fresh electrolyte to said surfaces, not allow-
in% the electrolyte to form into layers of
different composition. Various means have
heretofore been employed to effect a gentle
agitation of the electrolyte in the tank, and
while they have been more or less beneficial
in their use, it has not, I believe, been possi-
ble heretofore to secure a continuous and
sound deposition of the metal in a highly
ionized solution.

My invention provides within the tank
containing the electrolyte and having anode
and cathode rods in proper distribution for
supporting the anodes and cathodes, a series
of perforated pipes to which air under pres-

sure in constant and proper quantity is sup--

plied and which pipes are arranged -at the
bottom of the tank and in such relation to
the anode and cathode rods that the air
brings about a steady and constant agita-
tion of the electrolyte as well as the move-
ment thereof along the cathode surfaces,

moving away from the cathodes the exhaust- .

ed or impoverished portions of the solution
and creating a steady flow of the inexhaust-
ed portions of the solution at.the cathode
surfaces. o ‘

My invention involves a new construction
of apparatus and -a.novel method of pro-
cedure in the use thereof, whereby high effi-
ciency and very beneficial resuits are at-
tained. ’

The invention will be fully understood
from the detailed description hereinafter
presented, reference being had to the ac-
companying drawings, in which:

Figure 1 is a top view of a tank embody-
Ing the features of my invention;

Fig. 2 is a vertica
through the same, :
2—2 of Fig. 1, the electrolyte being repre-
sented as in the tank and the arrows indicat-
ing, as nearly as may be, the movement of
the electrolyte along the -cathode surfaces
under the force created by the air issuing
from a series of air pipes located at the bot.
tom of the tank with due regard to the loca-

~ tion of the cathodes and anodes;
Fig. 8 is a transverse section through the
tank; and
Fig. 4 is a perspective view, partly broken
.away, of a modified arrangement of piping
Incorporating some of the features of my
invention. : _

In the drawings, 10 designates a custom-
ary lead-lined tank for holding the electro-
lyte 11. The tank 10 will vary in'size in ac-
cordance with the capacity desired for it.
Upon the upper longitudinal edges of the
sideg of the tank 10 are the customary sup-
porting bars 12, 13 for the cathode and an-
ode rods 14, 15, respectively. The free ends
of the rods 14, 15 bear upon the bar 13 and

- the other ends of the rods 14, 15 are pro-
vided respectively with hook members 16,17
which engage upon metallic conducting rods
18, 19, respectively, which carry the current,
as usual.  The cathodes, diagrammatically
indicated in Fig. 2, and numbered 20 are
suspended by the usual hook-members 21
from the rods 14; and the anodes 22 ate sus-
pended by customary hook-members 23 from
the anode rods 15. T do not claim that there
is anything new in the specific construction
of the bars 12, 13, cathode and anode rods
14, 15 and hook members 21, 28, since these

parts are individually of customary charac-

ter. I employ a series of the rods 14, 15
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and, as shown in Fig. 2, locate one of the
anode rods 15 between each two of the cath-
ode rods 14, this arrangement being pre-
ferred because it brings one anode 22 be-
tween the front faces of two cathodes on
which it is desired to deposit. In Fig. 2 1
show a series of three units each composed
of an anode with one cathode at each side
thereof, but of course as many units of this
character as may be desired may be em-
ployed, in accordance with the size of the
tank 10, and further so long as the more es-
sential features of 'my invention are pre-
served I do not limit myself to the special
arrangement of the anodes and cathodes
illustrated, since with less advantage it is
obvious that cne anode may be employed for
each cathode, instead of, as I illustrate, one
anode for two cathodes. I would call atten-
tion to the fact, however, that in the most
efficient practice of my invention the cath-
odes and anodes must be independent of and
separated from each other in series, that they
must be suspended vertically, that they must

25 be submerged in the electrolyte and that there
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must be adequate free spaces at the bottom,
top and side edges of the cathodes and an-
odes for that character of circulation of the
electrolyte which permits of the use of a
more highly ionized solution or electrolyte
than it has heretofore been thought possible
to eraploy and assures the sound deposition
of the metal (copper or nickel) at %reater
speed than has heretofore been thought pos-
sible or accomplished; and all this without
increasing the electro-motive force. It may
be seen on reference to Fig. 2, that the cath-
odes and anodes are submerged and vertical
and separated from and independent of each
other, and on reference to Fig. 3 it may be
seen.-that abundant free space is provided
between the bottom and side edges of the

" cathodes and anodes and the bottom and

45 -

sides of the tank.

Upon or_ adjacent to the bottom of the
tank 10 I provide a set of piping, preferably
lead, comprising pipe sections 24 extending
along the inner lower edges of the sides of
the tank, pipe sections 25 extending along

- the lower inner edges of the ends of the tank

and being in communication with the pipe
sections 24 and transverse perforated pipe

. sections 26 conmecting the aforesaid pipe
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sections 24. The pipe sections 25 are con-
nected by vertical piping 27 with other pip-
ing 28 leading from any suitable source of
supply, not shown, of air under pressure.
The pipe sections 24, 25 are not perforated
and all of the pipe sections 26 are perforated
and supplied with air under pressure from
the pipe’ sections 24, and it is my purpose
that the pipe sections 26 shall be supplied
with a substantially constant volume of air
under uniform pressure, so that the air issu-
ing from the perforations in said pipe sec-

1,240,787

tions 26 may act with uniformity on the elec-
trolyte 11. The fact that the pipe sections
24, 25, 27 are imperforate, permits me to dis-
charge air under adequate pressure and in
sufficient quantity for the purposes of my
invention through the perforations in the
pipe sections 26.

An important feature of my invention is
that the pipe sections 26 are so disposed
with respect to the locations for the anode
and cathode rods 14, 15 that, as shown in
Fig. 2, the air issuing from the perforations
in the pipe sections 26 set up upward cur-
rents of the electrolyte between the cathodes
and anodes. I preferably locate the pipe
sections 26 so that in the arrangement of
the anode and cathode rods and the anodes
and cathodes suspended by them, said pipe
sections 26 shall be slightly offset from the
vertical plane of the faces of the cathodes
on which the deposit is to take place, said

pipe sections 26 thus being nearer to the

cathodes than to the anodes, and this ar-
rangement I deem highly desirable so as to
obtain a greater agitation or a greater move-
ment of the electrolyte along the cathode
surfaces than along the anode surfaces.
The more or less impoverished or exhausted
electrolyte is naturally at.or adjacent to the
cathode surfaces, and for this reason I so
dispose the pipe sections 26 that the air
forcibly issuing from the perforations
thereof may act against the electrolyte in
close proximity to the cathode surfaces, said
air operating to move the more or less im-
poverished or exhausted electrolyte from the
front faces of the cathodes and causing the
same to pass over the cathodes and to the
back thereof or to the spaces holding electro-
Iyte which is in a less impoverished or ex-
hausted state, whereby the electrolyte which
has moved along the cathode surfaces he-
comes renewed and the electrolyte at the
back of the cathodes is caused to flow up in
between the cathodes and anodes and be effi-
cient in the process being carried out.

My invention, regardless of the special
character of the piping at the bottom of the
tank, does, in respect to the perforations
through which the air is forced, conform to
the arrangement of the anode and cathode
rods, the feature of the invention, regard-
less of the special piping, being that the air
shall issue through a series of perforations
directing it upwardly betwen the anodes and
cathodes and preferably more closely along
the front faces of the cathode than against
the adjacent faces of the anodes, so that
there may be a constant upward flow of the
electrolyte along the front faces of the
anodes, this flow or movement carrying
away the partly exhausted or impoverished
solution and replacing it with those parts
of the solution which have not become so
nearly exhausted or impoverished, and the
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constant change in the solution due to its
agitation and flow, rendering the -solution
substantially uniform, since as portions of

the the solution become exhausted and move

5 upwardly and over to the back of .the
cathodes, such portions become renewed by
their intermingling with other portions of
the solution. : :

I provide for a forcible discharge of the

10 air from the perforation in the air pipes so
~ that there may be a decided agitation of the
electrolyte between the cathodes and anodes,
and I maintain the discharge of the air
from said perforations as nearly constant as

15 possible so that there.may be-uniformity of
. movement of the electrolyte in an upward

direction along the front faces of the cath- -

odes. T have found from practical experi-
ence that with the use of my invention I am

20 enabled to use a more highly ionized. elec- -

trolyte or solution than has been possible by
the methods heretofore practised, and in
consequence thereof I am enabled to effect
the deposition of the metal (copper or

25 mnickel) more rapidly than has been possible
heretofore, and I accom%lish the deposition

of the metal in a very efficient and satisfac-
_tory manner, the deposition being uniform
and of sound formation. I could not em-

30 ploy my highly ionized solution or electro-
Iyte except for my arrangement of piping
for the discharge of the air under pressure

in sufficient volume and in proper location

to effect the constant and adequate circula-

35 tion of the solution, and this circulation is
so effected as not to disturb the proper

deposition of the metal on the cathodes or

to cause the re-distribution of the sludge
from the anodes into those portions of the
solution designed for depositing on the
cathodes. '

In the modification shown in Fig. 4, 80 in-
dicates the supply pipes for air under pres-
sure, 31 a non-perforated pipe to extend
- 45 along the edges of the bottom of the tank,
and 32 longitudinal perforated pipes con-
Jecting the end members of the piping 31.

40

The perforations in the vipes 32 discharge
upwardly between the cathodes and anodes

50 and are arranged to imitate, as far as possi-
ble, the.action of the perforated pipes shown
in Fig. 1. Piping arranged as shown in
Fig. 4 may be utilized to carry out my in-
vention and effect the upward movement of

55 the solution along the front faces of the
cathodes by means of sheets of air bubbles,
but it will be observed that in the arrange-
ment shown in Fig..4 a larger number of
pipes 32 must be employed than the pipes

80 26 required in the arrangement shown in
Fig. 1. o

What I claim as my invention and desire

to secure by Letters Patent, is:
1. Apparatus of the character described

86 for electroplating, comprising a tank for the’

_cathodes

-electrolyte, amode and cathode supports,

with their -current connections, means for
suspending from said supports the anodes
and cathoges in vertical position submerged
in said electrolyte and free of the inner walls 7¢
of said tank and spaced apart, and piping
at the bottom of said tank below said anodes
ard cathodes gnd affording a series of out-
lets of sufficient area for the discharge of -
adequate quantities of air upwardly through 75
the spaces separating the cathodes and -
anodes for acting on’ the electrolyte and
keeping the same in constant upward circu-
lation and moving the impoverished electro-
lyte from the cathode surfaces and causing 80
the same to pass over to the back thereof. ~
2. Apparatus ‘of the character described
for electroplating, comprising a tank for
the electrolyte, anode and cathode supports,
with their current connections, means for 8§
suspending from said supports the anodes
and cathodes in vertical position submerged
in said electrolyte and free of the inner walls
of said tank and spaced apart, and piping
at the bottom of said tank below said anodes 90
and cathodes and affording a series of out-
lets of sufficient aréa for the discharge of

adequate quantities of air upwardly through

the spaces separating the cathodes and
anodes for acting on the electrolyte and 95
keeping the same in constant upward circu-
lation and moving the impoverished electro-
lyte from the cafibde surfaces anJd causin
the same. to pass over to the back thereof,
the vertical plane of the air-outlets being
closer to the plane of the front face of the
than to the adjacent face of the

100

anodes. ‘
3. Apparatus of the character described
for electroplating, comprising a tank for
the electrolyte, anode and cathode supports,
with their current connections, means for
suspending from'said supports the anodes
and cathodes in vertical position submerged
in said electrolyte and free of the inner
walls of said tank and spaced apart, and
piping at the bottom of 'said tank below -
sald anodes and cathodes and affording a
series of outlets of sufficient area for the
discharge of adequate quantities of air up- 115
wardly through the spaces separating the
cathodes and anodes for acting on the elec-
trolyte and keeping the same in constant
upward circulation .and moving the im-
poverished electrolyte from the cathode sur- 120
faces and causing the same to pass over to
the back thereof, and said piping compris-

105
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‘Ing a series of transverse perforated pipes

disposed between the vertical planes of the
cathodes and anodes.

4. An apparatus of the character de-
scribed for electro-plating, comprising a
tank for the electrolyte, anode and cathode
supports, with their current connections,
means for suspending from said supports 130

125
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the anodes and cathodes in vertical position

. submerged in said electrolyte and free of
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the inner walls of said tank and spaced
apart, and piping at the bottom of said
tank below said anodes and cathodes and
affording a series of outlets of sufficient
area for the discharge of adequate quanti-
ties .of air upwardly through the spaces
separating the cathodes and anodes for act-
ing on the electrolyte and keeping the same
in constant upward circulation and moving
the impoverished electrolyte from the ca-

" thode surfaces and causing the same to pass

over to the back thereof, and said piping
comprising a series of transverse perforated
pipes disposed between the vertical planes
of the cathodes and anodes and located
closer to the plane of the front face of the
cathodes than to the adjacent face of the
anodes.

5. Apparatus of the character described
for electro-plating, comprising a tank for
the electrolyte, anode and cathode supports,
with .their current connections, means for
suspending from said supports the anodes
and cathodes in vertical position submerged
in said electrolyte and free of the inner
walls of said tank and spaced apart, and
means at the bottom of said tank below said
anodes and cathodes and disposed between

" the vertical planes of the same for supply-

ing ‘air under pressure and in adequate
quantities for acting on the electrolyte be-
tween the anodes and cathodes and keeping
said electrolyte in constant upward circu-

‘lation and moving the impoverished elec-

trolyte from the cathode surfaces and caus-
ing the same to pass over to the back thereof.

6. Apparatus of the character described
for electro-plating, comprising a. tank for
the electrolyte, anode and cathode supports,
with their current connections, means for
suspending from said supports the anodes

. and cathodes in vertical position submerged

45

in said electrolyte and free of the inmer

walls of said tank and spaced apart, and

means at the bottom of said tank below said

~anodes and cathodes and disposed between

50
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the vertical planes of the same for supply-
ing air under pressure and in adequate

_quantities for acting on the electrolyte be-

tween the ancdes and cathodes and keeping
said electrolyte in constant upward circu-
lation and moving the impoverished elec-
trolyte from the cathode surfaces and caus-
ing the same to pass over to the back there-

of, said air supplying means being disposed.

closer to the plane of the front face of the
cathodes than to the adjacent face of the
anodes. g ’ "

7. Apparatus of the character described

1,240,787

for electro-plating, comprising a tank for
the electrolyte, anode and cathode supports,
with their current connections, means for
suspending from said supports the anodes
and cathodes in vertical pesition submerged
in said electrolyte and free of the inner
walls of said tank and spaced apart, and
piping at the bottom of said tank below
said anodes and cathodes and affording a
series of outlets of sufficient avea for the
discharge of adequate quantities of air up-
wardly through the spaces separating the
cathodes and anodes for acting on the elec-
trolyte and keeping the same in constant
upward circulation and moving the impov-
erished electrolyte from the cathode sur-
faces and causing the same to pass over to
the back thereof, and said piping compris-
ing a line of imperforate pipe extending
along the lower inner edges of the sides and
ends of the tank, air supplying pipes con-
nected therewith and perforated pipes com-
municating with the pipe system and hav-
ing the aforesaid outlets through which the
air is discharged.

8. Apparatus of thei character described
for electro-plating, comprising a tank for
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the electrolyte, anode and cathode supports,

with their current connections, means for
suspending from said supports the anodes
and cathodes in vertical position submerged
in said electrolyte and free of the inmer
walls of said tank and spaced apart, and
piping at the bottom of said tank below
said anodes and cathodes and affording a
series of outlets of sufficient area for the
discharge of adequate quantities of air up-
wardly through the spaces separating the
cathodes and. anodes for acting on the elec-
trolyte and keéeping the same in constant
upward circulation and moving the impov-
erished electrolyte from the cathode sur-
faces and causing the same to pass over to
the back thereof, and said piping compris-
ing a line of imperforate pipe extending

along the lower inner edges of the sides and -

ends of the tank, air supplying pipes con-
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nected therewith and perforated pipes com- .

municating with the pipe system and hav-
ing the aforesaid outlets through which the
air is discharged and being disposed closer
{0 the vertical plane of the front face of the
cathodes than to the adjacent faces of the
anodes. ‘

- Signed at New York city, in the county
of New York and State of New York, this

. 26th day of September A. D. 1916.

, " 'AUGUST LEUCHTER.
Witnesses: : '
Artaor MarON,

Cuas. C. GmL.
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