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This invention relates to methods of elec-
troplating and of electro-cleaning and to
compositions for use therein.

In my

5 14, 1925, I have_described and claimed a
brush for use in electroplating. In my work
making use of a brush in the electroplating
and electro-cleaning of metals, I have dis-
covered that improved results can be ob-
tained in using the electrolyte in the form of
o viscous composition, which is preferably
composed of a colloidal or emulsoid solution
carrying the plating compound, to be elec-
trolyzed. Under the term “plating com-
pound” I include any compound or mixture
usable for deposition, with such addition
agents, catalysts, or the like as may be usual
or desired. '

My composition is preferably prepared for
commerce in & stiff condition, and 1s prefer-
ably made up so as to be non-caking and
easily soluble in water. '

In making up my composition, the plating
compound is mixed with a viscous water-
soluble or miscible constituent, or constitu-
ents, of which there-are a large variety suit-
able for the purpose. The plating compound
is preferably added to the viscous carrier in
concentrated form, and, in the form preparsd
for commerce, the viscous constituent is suffi-
ciently thick to givea composition of approx-
imately the consistency of ordinary plastic
shoe-blacking. The viscous constituent may
be varied to suit the nature of the plating
compound added thereto. For electrolytic
cleaning, my composition is made up in a
manner similar to that for plating, except
for the substitution of a compound suitable
40 for cleaning. : v

My composition is accordingly compact in
volume, easy to pack, does not leak, and in
using the same, there is a freedom from spat-
tering or spilling, which results in less loss

45 and inconvenience from dripping and less
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mess as compared with the use of the ordi-
nary fluid solutions. -

Furthermore, the viscous ingredients com-
bined with the rubbing action. improve the .
smoothness and brilliance of the plating. 50

My present invention, as the result of said
discoveries, provides an improved process
of electroplating whereby greater uniform-
ity of plating conditions, and consequently .
more uniform and perfect deposits, may be 55
obtained by the use of an applying imple-
ment and my present plating compositions
than by using ordinary plating baths or solu-
tions. The invention further providesa proc-
ess whereby electroplating may be carried out 60
more readily, and with greater neatness and
facility than heretofore carried out with plat-
ing baths or solutions.

“The invention further provides -an im-
proved process of electro-cleaning whereby €5
the cleaning of surfaces may be effected more
¥apidly, thoroughly and neatly than hereto-

ore.

The invention further provides a novel
composition for electroplating and electro- 70
cleaning. :

According to my present invention, I mix
or suspend the plating compound with a suit-
able viscous constituent or constituents, and
take some of it up in or on the applying im-
plement carrying a suitable electrode. fpre-
fer to use as the applying implement, a brush,
dauber or the like, contalning a suitable elec-
trode, and work the composition into the
brush up to and around the anode contained 80
therein, prior to applying the brush, dauber
orthe like to the object to be plated. ,

The surface to be plated is first carefully
prepared, as by cleaning and such other pre-
paratory processes as may be necessary or 85
desired, and then the plating is effected by
wiping or rubbing the surface to be plated
with the applying implement carryin the
composition. The electrode of the a p%ying
implement is connected in circuit before use 90
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and the object to be plated is also either con-

nected in the circuit, or to a ground circuit
if not already grounded, usually as cathode,

Potential differences and current densities
greater than in ordinary bath plating may
be and preferably are used, good uniform ad-
hesive plate being obtained. The action of
the plating implement, coupled with the as-
sociation of the plating compound with the
viscous carrier, prevents treecing and makes
possible deposits of unusually good appear-
ance and propertics. The time Tor plating is
also reduced.

I may and preferably do use current densi-
ties at which considerable hydrogen is liber-
ated at the cathode, and T find that by my proc-
ess adherent deposits, cven of nickel, can be
obtained which are adhereut, non-peeling and
bright. The quality of the plating deposits
is excellent, as plated sheots may be bent
sharply enough to stretch the metal beneath
the plate without detaching the plated de-
posit, and on a highly polished surface the
deposit is so bright as to require nc subse-
quent polishing.

I also find that with my plating composi-
tion the lading of the air with objectionable
vapors such as are given off by Liquid plat-
ing baths is imperceptible, as the hubbleg
formed by the gases resulting from the dis-
sociation of the-clectrolyte are held by the
solution while under action on the surface
being plated, forming a soapy residue on the
surface being plated or cleaned.

It is convenient to use an already prepared
composition in carrying on electro-plating
according to the present invention, though tha
ingredients may be mixed in or on the ap-
plying implement, or otherwise, at the time
of use. It is also convenient to manufac.
ture and distribute my new composition in
the form of a firm or stiff composition, abous
of the consistency of ordinary plastic shoe
blacking. This docs not leak and is readily
packed and shipped in slip cover containers.
This also provides for the retention of a

homogencous distribution of the ingredients

in the mixture, after mixing and standing,
and is also a convenient form for use with
an applying implement. Moreover, the re-
sult is assured that there is always a uniform-
ity of the clectrolyte, as the applying imple-
ment receives a full supply of a uniform elec-
trolyte cach time that it is replenished from
the container, and there does not result n
depletion, as occurs in a bath where the in.
gredients consumed in plating result in a
depletion of the metallic content of the bath.
In the use of my composition in its preferred
form, the brush or the like is first dipped in
water and afterward rubbed over the sur.
face of the composition of stiff consistency,
the water dissolving or diluting the compo-
sition and the bristles working the composi-
tion to a creamy or paint-like consistency,
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which can be used without dripping, and
enables the electroplating to be carried out
overhead, and otherwise, with substantiall
the same facility and neatness as the appli-
cation of a coat’of paint to a surface with a
paint brush.

In the case of prepared compositions, it is
desirable to prevent it hardenin on stand-
ing. In many cases it will be - esirable to
add a non-drying or moderately hygro-
scopic substance, to prevent hardening, and
for this purpose I may use any suitable sub-
stance. I prefer to use a sugar or sugar
solution or honey, and more particularly
cane-sugar or other syrup.

I may also make use of jellies, such as
obtained from fruits, and containing sugars,
and obtain at once a sugar-containing col-
loid as the viscous constituent.

The viscous constituent is preferably a
colloid or emulsoid having adhesive proper-
ties. Gelatines of animal or vegetable ori-
gin, such as obtained from animal tissues,
hides, ete. and from sea-weed such as Irish
moss, are examples.

In forming my composition, using gelatine
as the colloid, T dissolve the gelatine m about
double its veight of water and add an
amount of the hygroscopic substance which
will prevent hardening on shelf-standing.
The amount of hygroscopic substance is va-
riable, depending on the substance and the
amount of water already contained therein.
In the case of cane syrup added to gelatine
solution, T preferably use an amount equal
to or somewhat more than is equal to the
weight. of the gelatine solution,

To this mixture I then add the desired
plating compound (conveniently one of the
prepared mixtures sold by chemical and elec-
troplating supply houses, and containing
such addition agents, catalysts or the like as
may be usual or desired in such mixtures)
until the composition stiffens up to the de-
sired consistency, the preferred consistency,
as stated above, being firm or stiff, about that
of ordinary plastic shoe blacking.

A particular example of composition is as
follows:

Gelatine ______________ 2
Cane syrup 9 cunces (weight)
Water 4 ounces (weight)
Prepared nickel salts___ Enough to give a

stiff consistency.

ounces (weight)

A mode of procedure in carrying out elec-
troplating with said composition, is to dip
a brush, dauber or other ap lying imple-
ment (such for example as that shown in
my IPatent No, 1,545,942) into water and
then into the stiff composition. The apply-
ing implement is worked around over the
surface of the composition, taking up
enough of the composition to form a some-
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what thin viscous solution therein or thereon.
< The brush (connected with the current)

is then daubed, rubbed or wiped over a pre-

pared metallic surface. The painting action
1s systematically followed an repeated over
o given surface under plating conditions.
Any suitable potential difference and cur-
rent density may be employed. For exam-
ample, the potential difference between the
electrodes may be 18 volts, and with 1 square
inch surface contact between the brush and
cathode surface a current density of approx-
imately 8 amperes per square inch is ob-
tained, using the above composition.

In carrying out electrolytic cleaning, I
preferably use an acid or a salt solution (as
for example acetic acid or an ammonivm
salt) with the applying implement, for ex-
ample a brush, and preferably use this acid
or salt in admikture with a viscous constit-
uent, preferably a colloidal solution, *such
for example as a gelatine solution, and
preferably also with an ingredient to pre-
vent hardening on standing, the composi-
tion being preferably made up as hereto-
fore described, substituting the acetic acid
or other appropriate compound for, the plat-
ing compound. The composition is prefer-
ably taken up at a creamy consistency, either
by having the composition at such consist-
ency or reducing it to such consistency with
water.

The applying implement is connected in
circuit and wiped or rubbed over the surface
to be cleaned, the current releasing hydrogen
on the metal surface, and the combined ac-
tion of hydrogen bubbles and mechanical ac-
tion of the applying implement, effect clean-
ing much more rapidly and thoroughly than
is carried out in a bath. Either direct or
alternating current may be used in the clean-
ing process or method. _

Morecover, I may also add a compound
having a chemical cleaning action, as for ex-
ample, an ammonium salt, and thereby ob-
tain 2 combined mechanical, electro-chemi-
cal and chemical cleaning action.

By using a composition comprising a vis-
as the carrier of the acid
(or other compound) cleaning may be read-
ily carried out neatly on articles in situ,
dropping or corrosive liquid being avoided
by exercising reasonable care. Dispersion of
corrosive vapors to the atmosphere is also
much diminished. ,

Various other forms of the composition
than the specific composition set forth here-
in may be used, without departing from the
idea of invention, and the process may also
be practiced in other forms than that herein
specifically set forth.

What is cldimed is:—

1. A method of electroplating with a
brush having free bristles between or among
which the electrolytic solution is carried,

and an electrode among the bristles, compris- .

3

ing impregnating the spaces between the:

bristles with a solution containing a dis-
solved compound of the metal to be eposited

and a substance for increasing the viscosity

of the solution to counteract the flow of the
solution away from the bristles and the
electrode therein under pressure applied to

70

the brush in its application, and passing

current from the electrode in said brush toa .

conducting surface to which the solution-
laden brush is applied.

- 2. A method of electroplating with a brush
having free bristles between or among which
the electrolytic solution is carried, and an
electrode among the bristles, comprising im-
pregnating the spaces between the bristles
with a solution containng a dissolved com-
pound of the metal to be deposited and a col-
loidal substance for increasing the viscosity

of the solution to counteract the flow of the
‘solution away from the. bristles and the

electrode therein under pressure applied to
the brush in its application, and passing cur-
rent from the electrode in said brush to a

80

86

conducting surface to which the solution-

laden brush is applied.

3. A composition for use with a brush in

electro-deposition under the action of an
electro-motive-force imposed from a source
outside of a water solution of a metal com-
pound constituent of the composition, and the
constituents of which composition are elec-
tro-chemically inactive among themselves in
water solution, containing a water soluble
compound of a metal to be deposited, and a
colloid. - )

4. A composition for use with a brush in
electro-deposition under the action of an
electro-motive-force imposed from a source
outside of a water solution of a metal com-
pound constituent of the composition, and
the constituents of-which composition are
electro-chemically inactive among them-
selves in water solution, containing a water
soluble compound of a metal to be deposit-
ed, and a colloid, and sufficient water to form
with said constituents a stiff paste, the
constituents being thoroughly intermixed,
whereby a uniform distribution of the con-
stituents is obtained in the composition and
maintained during handling of the com-
position during long standing of the com-
position prior to use, said paste requiring
dilution with water for use.

5. A composition for use with a brush in
electro-deposition under the action of an
electro-motive-force imposed from a source
outside of a water solution of a metal com-
pound constituent of the composition, and
the constituents of which composition are
electro-chemically inactive among them-
selves in water solution, comprising a water
soluble compound of a metal to be deposited,
a colloid, and a hygroscopic substance, and
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sufficient water to form with said constitu-
ents a stiff paste, the constituents being thor-
ou%hly intermixed, whereby a uniform dis-
tribution of the constituents is obtained in
the composition and maintained during han-
dling of the composition during long stand-
ing of the composition prior to use, sald paste
requiring dilution with water for use. ‘

In witness whereof, I have hereunto signed
my name. ‘

FREDERICK CONLIN,



