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To all whom it may concermn:

Be it known that I, Wirriam C. ArsEM, a
citizen of the United States, residing at Schen-
ectady, in_the county of Schenectady and
State of New York, have invented certain
new and useful Improvementsin Electrodepo-
sition, of which tge following is a specifica-
tion.

It is customary in electrodeposition to sus-
pend the article to be plated in a solution of
the plating metal and to pass a direct current
through the solution to the article. The cur-
rent carries with it the metal radical of the
solution, and under proper conditions an ad-
herent coating will form on the suspended ar-
ticle. The quantity of metal deposited is di-
rectly proportional to the strength of the«cur-
rent and to the duration of its flow. If after
such a deposit has been formed the current

is reversed in direction, the deposit will as a

rule be corroded away and returned to the
solution. If copper sulfate is used as the
plating solution, this complete corrosion of
the copper will require approximately the
same number of ampere seconds as was re-
quired in the formation of the deposit, and
hence the application of an alternating cur-
rent to a cell containing such a solution will
cause no effective deposition, the metal de-
posited during one-half cycle being corroded
away during the next half-cycle by the re-
versal of the current. There are, however,
some metals which are not easily corroded by
the acid radical of plating-baths, and for the
electrodeposition of such metals the process
herein claimed is readily applicable.

The apparatus used may consist of a cell 1,
an electrcﬁyte 2 contained therein, electrodes
3 and 4 dipping in the electrolyte, and a suit-
able source of alternating current, such as a
step-down transformer 5. The alternating
current may be regulated by a rheostat or re-
actance-coil 6 in series with the cell, and the
current flowing may be determined by the in-
strument 7. The exact arrangement of the
apparatus is, however, immaterial and any
suitable means may be employed for subject-
ing the electrolyte to the alternating current.
The electrolyte should be such that the nega-
tive radical liberated by the current will not
readily attack the metal to be plated out.

With the arrangement described the pas- |

sage of the alternating current through the
cell will deposit the metal from the electro-

lyte on both electrodes 3 and 4, the deposi-
tion occurring on each electrode at every
alternate half-cycle. If the metal deposited
during one-half cycle is inactive when the
current reverses, a permanent deposit will be
formed on both electrodes 3 and 4.

The element platinum is substantially in-
active as anode, and by the process above de-
scribed heavy coatings of platinum may be
deposited on copper, iron, and other con-
ductors, thus overcoming the difficulties en-
countered in the use of direct current, such as
the formation of platinum-black and the oc-
clusion of hydrogen.

Various electrolytes may be used in de-
positing platinum with alternating current;
but a solution of ammonium chloro-platinate
in sodium citrate gives good results. The
process is not limited to the use of aqueous
solutions, and various fused electrolytes may
likewise be employed.

While the process claimed is well adapted
for the deposition of platinum, it is not lim-
ited to the deposition of this one metal, but
may be used in plating with any metal which
is substantially inactive as anode in the elec-
trolyte used.

The term ‘““alternating current” as used
herein is not limited to a sinusoidal current,
but includes any current which regularly and
periodically reverses in direction irrespective
of the wave shape of said current,

What I claim as new, and desire to securc
by Letters Patent of the United States, is—

1. The process which consists in passing
an alternating current between electrodes in
an electrolyte to deposit a coherent coating
of metal from said electrolyte.

2. The process which consists in passing
an alternating current through a solution to
deposit a coherent coating of uncombined
metal from said solution,

3. The process of electroplating, consisting
in passing an alternating current through an
electrolyte by means of suitable electrodes,
to deposit an uncombined metal in coherent
form from the electrolyte, on an electrode.

4. The process of electroplating, consisting
in passing an alternating current through an
aqueous solution of a metal by means of suit-
able electrodes, to deposit on said electrodes
a coherent coating of metal from said solu-
tion. L

5. The process of electroplating, eonsisting
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in pagsing an alternating current through an
aqueous solution of platinum by means of
suitable electrodes, thereby depositing plati-
num from the solution. '

6. The process of electrodeposition, con-
sisting in passing an alternating current
through an electrolyte thereby depositing a
metal, said electrolyte being such that the
negative radical liberated by the current will
not substantially corrode the deposited
metal.

7. The process of electrodeposition, con-
sisting in' passing an alternating current be-
tween electrodes immersed in an electrolyte
containing a metal, thereby depositing metal
from the electrolyte on the electrodes, said
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electrolyte being such that the negative radi-
cal liberated by the current will not sub-
stantially corrode the deposited metal.

8. The process of electrodeposition, con-
sisting in passing an alternating current be-
tween electrodes immersed in a solution of a
platinum salt, thereby depositing platinum,
said solution being such that the negative
radical liberated by the current will not sub-
stantially corrode the deposited metal.

In witness whereof I have hereunto set my
hand this 22d day of July, 1904.

: WILLIAM C. ARSEM.

Witnesses:

Bengamin B. Huoww,
Herex ORToRD.
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