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To all whom it may concern:

of the King of Great Britain, and a fesi-
dent of Rutherford, in the county of Ber-

gen, in the State of New Jersey, have in-

vented a new and Improved Method of
Electroplating, of which the following is a;
specification. , ’

My invention relates to a method of elec-
troplating with a plurality of metals and is

adapted for use in cases where the electro--

plating bath contains a plurality of metals

" 1n solution or where the anodes are com-
-posed of a plurality of metals preferably in

the form of an alloy. = | :
My invention is- particularly useful when
one of the metals to be

~and such -plating is carried on for the pur-
to the surface thus -

pose of attaching rubber
formed by direct vulcanization, as described
In my pending application Serial . No.
564,840 filed June 8, 1910. . :
Although- my invention may be practised
with other metals and solutions and by the

use of different steps, I shall describe it with

reference to those disclosed in my pending
application No. 605,170, filed January 28,

1911, of -which\this application is a divisiomn,|.

since it has great-utility in this connection.
However, I da -not wish to confine myself
to the -precise ingredients, proportions or
steps \therein disclosed, since, obviously,
these ingredients have well known chemical
equivalents and since the steps may - be
widely varied without departing from the
spirit of my invention. RO

~ One method: of practising my invention
and that "described in my herein referred

to pending application, No. 605,170, is as

follows: I first cast an alloy Tontaining ap-
copper, 38 parts of

molten metal thoroughly
geneous alloy. -
nitric acid, using approximately one ounce
of alloy to 5 ounces. of nitric acid at .36
Baumé,

to obtain a homo-

water so that the resulting solution _con-
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. sapphire ‘blue

tains 2 oz. of alloy
tralized with-
is. neutralized

to 4 gallon, and is neu-
ammonia. When the solution
it will have assumed a clear
color. T then add a sufficient
quantity of a solution of potassium cyanid
at a specific gravity of 1200, to cause the

plated is antimony

_then dissolve this alloy in:

~ ‘This, solution is then diluted with

' 'solution to assume a clear light straw-color.
Be it known that T, Lzo DaFr, a subject:

I then dilute this until 1 gallon of the solu.
tion contains 1 oz. of the alloy.  This com-
pletes one of the, solutions used in the prep-
aration of the electrolyte, which I shall
call solution No. 1. . . :
Another solution, which T shall call solu-
tion No. 2, is prepared in the following
manner: I first cast an alloy containing 60
parts of copper and 40 parts of zine, which
I dissolve in nitric acid and dilute so that
one ounce of the alloy is contained in one-
half a gallon. I then add ammonia to neu-
tralize the solution in the same manner as

in solution No. 1, and add about. 192 ounces’

of potassium cyanid solution at a specific
gravity of 1.200. I then dilute until 1 oz.
‘of the alloy is contained in 1 gallon of the
solution. I then have two solutions—No, 1,
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which will have a specific gravity of ap- -

proximately 1.082 to 1.035 and contains the

 antimony, and No. 2, which .will bhave a

specific gravity of 1.080 to 1.035 and is used
as a diluent. During the making of these
solutions some loss will occur due to evapo-

ration of water and nitric acid, so that the
quantities given above are not exact. = - .

I find it preferable to keep the solutions
at a temperature of approximately  200°
Fahrenheit during the dissolution 6f the al-
loys: Solutions 1 and 2. are then  mixed
together in variable proportions depending
upon the antimony contained of the alloy it
is desired to deposit, a greater proportion
of solution No.-1 being used if it is desired
to obtain a deposit high in antimony and a
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greater proportion of selution No. 2 being -

used if it is
in antimony,
the plating tank and maintained at a tem-
perature of 70° Fahrenheit, the article to be

desired to secure a deposit low

The electrolyte is then put in |
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plated forms the cathode and the anode con- -

sists of an alloy of copper, zinc and anti-
mony.. I find that a potential of about 3.7

volts is preferable for this plating and that

the distance between the cathode and anoda
should be approximately 10 centimeters .

. I have discévered that I can vary the

amounts of various inetals deposited from
an alloy anode by varying the proportions
of the constituent mietals of the .alloy, the

bath remaining practically “constant in its
proportions. ‘Thus, if T find that T wish to
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deposit an alloy of a higher antimony con-
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tent, I may increase the antimony content of
the anode so that whilesan anode consisting
of 30 parts copper, 38 parts zinc and 2 parts
antimony is suitable for a bath such as I
have described, I may, by using an anode
having say 24 parts antimony,
antimony content of the alloy deposited
upon the cathode. A convenient way of ac-
complishing this result is to have at hand a
number of anodes of varylng composition

_ and make use of that hest suited for the
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purpose: "1 have also discovered that:the
relative proportions of the metals constitut-
ing the alloy deposited may be varied by
varying the potential of the current used for
electroplating. Thus using the same bath
and alloy anode I may imcrease the amount
of antimony by raising the potential of the
On the other hand, if I desire to
* Jecregse the relative amount of antimony
deposited I can accomplish this result by de-
creasing the potential of the current. I also
find that a still greater increase in the po-
tential of the current will increase the rate
of deposition of zinc in an alloy.such as de-
scribed above. . ' L
Having described one method in which my
invention may be practised, although ob-
viously other equivalent methods may be
used, what I claim and desire to secure by
Letters Patent is: ST
1. The method of electroplating from an

~electrolyte formed of a plurality of metals

. 35

in solution, one of which is antimony, which
consists in
rent employed to vary the percentage of an-

i~

increase the

varying the potentidl of the cur-|

1,042,533

timony déposited with respect to the other

metals.

9, The method of electroplating from an
electrolyte formed of a plurality of metals in
solution, two of which are antimony* and
zine, which consists in varying the potential
of the current employed to vary the per-
centage of antimony and zine deposited with
respect to the other metals.
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3 The method of electroplating from an -

anode of an alloy of plurality of metals, one
of which is antimony, which consists in va-
rying the potential of the current employed
to vary the percentage of antimony depos-
ited with respect to the other metals.

4. The method of electroplating from an
anode of an alloy of a plurality of metals,
two of which are antimony and zinc, which
consists in varying the potential of the cur-
rent employed to vary the percentage of
antimony  and zinc deposited with respect
to the other metals. o .

5. The method of electroplating' from. an
electrolyte formed of a plurality of metals
in solution, -which consists in using an
anode of an alloy of metals, one of which
is antimony and varying the antimony con-

tent of the anode to vary the antimony con-

tent of the metal deposited.
Tn witness whereof 1 have hereunto set
my hand in the presence of two witnesses.

» . LEO DAFT.
 Witnesses: , h o '
- Warrer S. JONES,

Mazrearer MacINTYRE.
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