~ Wo. 742,443 ~ PATENTED 0CT. 27, 1903.
. " "W, MoA. JOHNSON.
ELECTROLYTIC APPARATUS.
APPLICATION FILED JAN, 18, 1603,

NO MODEL

|
l'”[”

1’”

i
|
I

H "
NN

I Th
'r”il|

T
IRt
li:““

N

|




IO

L5

20

30

35

No. 742,443.

Patented October 27, 1908,

UNITED STATES PATENT OFFICE.

WOOLSEY McA. J OHNSON, OF HARTFORD, CONNECTICUT.

ELECTROLYTIC APPARATUS.
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To all whom it may concern:

Be it known that I, WoOOLSEY MCA. JOHN-
SON, a citizen of the United States, residing
at Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Electrolytic
Apparatus, of which the following 18 a sSpeci-
fication.

This invention relates to the electrodeposi-
tion of metals under such conditions as will
yield a deposit of improved character, and
comprises an apparatus particularly adapted
to the electrodeposition of metals and to the
treatment of the electrolyte.

*

TIn the deposition by means ot electnd cur- |

rent of such metals as are electropositive to
hydrogen, of which metals nickel may be
taken as an example, a certain quantity of
hydrogen,dependingupon thecurrent density
used, is liberated at the cathode at the same
time that the metal is deposited thereoxn.
This hydrogen i8 in part occluded by the.de-
posit, in part adheres thereto, and is in part
dissolved by the electrolyte or otherwise held
therein. I have discovered that this gas in
some or all of the conditions above stated
exerts an injurious effect upon the tenacity,
density, and other characteristics of the elec-
trodeposited metal. Furthermore, in the
electrodeposition of metals, such as copper,
which are electronegative to hydrogen an

evolution of gas mayalsooccur at the cathode,

especially when a certain limit of current
density is exceeded. Such metals also are
injuriously affected by the gas. Further-
more, all liquids which are capable of serv-

~ ing as electrolytes contain under normal con-
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ditions considerable quantities of dissolved
or otherwise retained gases, which may ap-
pear in part in the form of bubbles when the
electrolyte is subjected to a slight rise of tem-
perature. These gases also I have found to
affect the deposited metal in an injurious
manner.

My apparatus is particularly adapted for
depositing metals nnder such conditions and
with such materials as will avoid the deleteri-
ous acticn of such gases. |
"1 have found that if the electrolyte is sub-
stantially freed from gases before the metal
is deposited therefrom, and especially if 1t be
maintained substantially free from gases dur-

-

| placed a suitable filter 10.
| municates through a valved
| reservoir 11, from which the electrolyte 18

ished pressure of

| valved pipe 9 with the
| by a valved pipe b with the filtering-tank 7.

ing the plating operation, the quality of the
separated metal is greatly improved, as evi-
denced by its increased density, hardness,
and toughness, by its smooth surtace, its free-
dom from microscopic cavities, and by other
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physical and ehemical characteristics. Asa

suitable and convenient means for maintalin-

ing the electrolyte in this gas-free condition

T make use of a vacuum or of such dimin-
air as will to a sufficient
extent accomplish the desired result. Under
diminished atmospheric pressure the gases
held or liberated within theelectrolyte quickly
escape therefrom, and the solution is there-
fore maintained in a substantially gas-free
condition. I prefer also to maintain the
electrolyte in circulation between the elec-
trodes, and I may cause it to circulate through
5 suitable filter capable of removing and re-
taining any solid particles.
diminished air- pressure above referred to
constitutes a .convenlent meauns for accom-
plishing this circulation,and to thisend 1 may
exhaust the air from an elevated receiving-
tank, which preferably contains a filter and
which is suitably connected with the electro-
lytic cell. Portions of the electrolyte are

thereby transferred from the electrolytic tank

to the filtering vessel and may then be per-
mitted to flow again to the electrolytic tank.
By providing a plurality of filtering-tanks
and using them alternately the flow of the
electrolyte may be made continuous.

For a clear understanding of the invention
reforence is made to the accompanying draw-

| ing, which shows one form of my apparatus
| in vertical section, and wherein—

"1 indicates an electrolytic tank, and 2 3 an-
odes and cathodes mounted therein and suit-
ably connected to a source of electric current.

4 is g closed overflow-tank connected by a
electrolytic tank and

Qaid tank 7 eontains a distributing-plate S
for the electrolyte, upon which is preferably
Said tank 7 com-

pipe 9 with a

discharged through a pipe 12 to the electro-
lytic cell 1. Said pipe 12 is preferably ar-
ranged, asshown, to draw the electrolyte from

beneath the surface, and said tank 11 is pref-

[ find that the
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erably closed in order that the air above the T _
surface of the electrolyte may be maintained tank, electrodes therein, means for

at diminished pressure. Preferably pipes 5
and 12 are provided within the electrolytic
tank, with perforated sections 5’ and 12" ex-
tending transversely of the electrodes and
serving to provide a distributed flow of the
electrolyte along their surfaces. o

The filtering-tank 7 is hermetically closed
and communicates through a valved pipe 13
with a vacuum-pump or other device for re-
moving gases. (Notshown.) Atrap14forcol-
lecting any liquid drawn over through pipe 13
may be interposed, as shown, in the vacuum-
line. Said pipe 13 enters the tank 7 below
the filtering-layer 10, but above the normal
level of the electrolyte.

In operation the electrolyte is permitted to
flow from tank 7 through pipe 9 into tank
11, thence through pipes 12 and 12, the elec-
trolytic vat 1, and pipes 5’ and 5 to the tank
4. DBy the operation of the pump the liquid
in tank 4 is raised through pipe 6, dis-
charging above the filterin tank 7. The liq-
uid then flows through the filter and the sev-
eral tanks, as before specified. In this con-
struction the flow of the electrolyte is necessa-
rily intermittent; but it will be readily under-
stood that by providing a plurality of tanks
7 with suitable connections thereto and by

using such tanksin alternation the flow may
be rendered continuous. It will thus be
seen that portions of the electrolyte are sub-
mitted to the action of diminished air-pres-
sure, serving, as above stated, to withdraw
therefrom the contained gases. The electro-
Iyte reaches the electrolytic tank 1 in a vir-
tually gas - free condition, and the flow
through such tank should be sufficient to
transfer the electrolyte to the filtering-tank
7 with sufficient rapidity to maintain the gas
content low enough to avoid injury to the de-
posit.

The electrolytic tank 1 may be open to the
atmosphere. In certain cases, however, it is
desirable that such tank should be closed and
should communicate with the alr-pump in
order that gases liberated by the electrolysis
may be rapidly withdrawn and the electro-
lyte maintained at all times in a substan tially
gas-free condition.

It is obvious that the overflow-tanlk 4 may
be open to the atmosphere without interfer-
Ing in any manner with the operation of my
device and that the apparatus may be other-
wise modified without departing from the
spirit of my invention. I prefer, however,
that the several tanks be closed and placed
in communication with the vacuum-pump,
inasmuch as additional liquid-surface for the
liberation of gases is thereby provided.

I claim—

1. An electrolytic apparatus comprising a
tank, electrodes therein, and means for Sup-

plying electrolyte to such tank in a substan-
tially gas-free condition, as set forth.
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2. An electrolytic apparatus comprising a
electrolyte to such tank in a substantially
gas-free condition, and means for rapidl
withdrawing gases from the electrolyte dur-
Ing the depositing operation, as set forth.

3. An electrolytic apparatus com prising an
electrolytic tank, electrodes therein, a closed
supply-tank therefor, and means for exhaust-
ing gases from said supply-tank, as set forth.

4. An electrolyzing apparatus com prising a
closed electrolytic tank, electrodes therein, a
closed supply-tank therefor, and means for
exhausting gases from said electrolytic tank
and supply-tank, as set forth.

9. An electrolytic apparatus comprising an
electrolytic tank, electrodes therein, a closed
supply-tank therefor, means for exhausting
gases from said supply-tank, and connections
between said electrolytic tank and supply-
tank, whereby a circulation of the electrolyte
may be maintained, as set forth.

6. Anelectrolytic apparatus comprising an
electrolytic tank, electrodes therein, a closed
supply-tank therefor above the level of said
electrolytic tank, means for exhausting gases
from said supply-tank, connections between

sald electrolytic tank and supply-tank, where-
by a circulation of the electrolyte may be

maintained, and a filtering device Interposed
In said connections, as set forth.

7. In an electrolytic apparatus an electro-
lytic tank, electrodes therein, a su pply-tank
therefor, an exhaust-line from said supply-
tank, and a distributing-plate in said supply-
tank, as set forth.
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3. In an electrolytic apparatus an electro- -

Iytic tank, electrodes therein, a supply-tank
therefor, an exhaust-line from said supply-
tank, and a filter in the said supply-tank, as
set forth.

J. In an electrolytic apparatus an electro-
lytictank, electrodestherein, an elevated sup-
ply-tank, a filter in said supply-tank, connec-
tions between said electrolytic tank and sup-
ply-tank, and means for exhausting gases
from one or more of said tanks, as set forth.
10. Anelectrolytic apparatus comprising a
tank, a soluble anode and a suitable cathode
therein, and means for supplying electrolyte
to such tank in a substantially gas-free con-
dition, as set forth. - |

11. Anelectrolytic apparatus comprising a
tank, a soluble anode and a suitable cathode
therein, means for supplying electrolyte to
such tank in a substantially gas-free condi-
tion, and means for rapldly withdrawing
gases from the electrolyte during the depos-
iting operation, as set forth.

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

WOOLSEY McA. JOHNSON.

Witnesses:
S, S. THORNTON,
H. C. McCORMACK,
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