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This invention relates to a method of coat-
ing articles with metal by cathode sputter-

he object of my invention is to provide

-on various articles of manufacture a durable,

. non-corrosive, firmly adherent protective sur-
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face, and particularly in those cases in which
electroplating in a° 'qlllxid electrolyte or the
'various methods of chemical Elating have
proved to be unsatisfactory. For example,
metal coatings may be formed on glass by
this method. . _ L
With the above and other objects in view,
the invention consists in the construction,
combination and arrangement of parts as.
will be hereinafter more fully described.
- It is known that when an electric discharge
takes place from a metal cathode in a suit-

ably evacuated space that portions of the

* 9% from silicon or chromium cathodes are hard

- . to use one of these metals.

%0 cathode are torn off and carried away there-

from. This takes.place at a rate that is
proportional to the square of the current, as
contrasted with electrolysis in a liquid elec-
trolyte where.the removal of metal is pro-
portional to the first power of the current.
'As the metal so removed is in atomic form

/it is-in such a physical condition that per-
‘mits the particles to approach a surface suf-

ficiently close to come within the range of
molecular attraction, and hence a tight, al-
most, integral bond is formed with the sur-
face. -~ - AR RS

The cathodic deposits of most substances
are soft, but those formed by discharges

and dense. It is for this reason that I prefer -
It is further

- known that the rate of deposition is much

- 40

- 45

greater.in a space that contains an inert or a
monatomic gas, such as mercury vapor, argon
or helium, and it is therefore desirable that
one or more of these gases be present in the
tube in which the coatings are formed.

A method of practicing my invention that -

~ ‘has proved satisfactory is to place the ar-

ticle to be coated in an air tight tube or
chamber  having suitable electrodes therein
one at least of which is made of the metal
it is desired to deposit as a coating. The
surface to be covered is placed about two

inches from and facing the electrode made
of the coating metal. A dish of mercury

. is placed in the chamber, and the air is

pumped out until the chamber is practically

devoid of any gas except the mercury vapor.

Enough helium is then admitted to the cham-
ber to raise the pressure to a value at which
a good electrical discharge occurs when a
potential of about five thousand volts is ap-
plied across the. electrodes. ‘Maintenance
of this discharge for approximately eight
hours, with the electrode tiat is made of the
metal it is desired to deposit functioning as
electrode for about one-half of that time, re-
sults in a smooth, fine grained, dense de-
posit on the surface of the article.

. If alternating current is used each elec-
trode is the cathode for one-half the time,
as mentioned above, and it is then conven-

.

lent to make both electrodes of material to
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be sputtered and place two plates back to

back, whereby that side of each plate that
faces an electrode is covered with the metal.
The electrodes need not be of the same metal,
as the character and purity of the deposit
on a surface facing one electrode is negligi-
bly affected by the material of the opposite
electrode,. . , o
Direct current can be used for the sputter-
g and the coatings are produced just as suc--
cessfully as, and more rapidly than, with al-
ternating current. In this case the material
of the anode is unimportant. =~ -
It was found that coatings of silicon and
chromium so formed were entirely unaffected

by the application of any common acids or .
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other chemical substances and were conspicu- -

ously
sion.

~ One use to which this invention has been -

resistant to ordinary mechanical abra-
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applied is in coating the top plate electrodes ~

for frequency control crystals in radio trans-
mitters. There has been difficulty in find-
ing a metal from which can be made the top

plates of the desired weight and size not sub- 0

lect to warping, corrosion, or wearing down
on the surface. Top plates of aluminum snd
of brass possess advantages as regards their
relations of weight to size and freedom from

warping, but ordinary brass plates suffer.
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from tarnishin§ under ordinaiy operatin
conditions while aluminum plates rub o

‘onto the crystals and change their frequen-

cies. Top plates made of either of the men-
tioned materials are very satisfactory when

_provided with g coating of silicon or chro-

mium by the method herein disclosed.

While the application of my invention to
a specific uss has been set forth for purposes
of illustration, it is to be understood that
this is not to be interpreted as o limitation
of the invension, as it finds many uses other
than that mentioned. ’ ‘

Tt will be understood ‘thet the above de-
seription comprehends only the general and
preferred embodimeni of my invention and

‘that various changes in construction, propor-

tion and arrangement of paris may be made
within the scope of the appended claims
without secrificing any of the adventages of
my invention. y

The invention described herein may be
manufactured 2nd used by or for the Gov-
ernment of the United States of Awmerica for

- governmental purposes without the payment

of any royeliies thereon or therefor.

Heving thus described my invention, whet
I claim is:

1. A method of elecirodepositing metal,
comprising the steps of disposing an object
between elecirodes in an air tight chamber,
one of which clectrodes is mads of the metal
to be deposited, exposing in said chamber 2
body of mercury heving g free surface evacu-
ating said cheraber until there is substantial-
Iy no gae in said chamber excepl mercury
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'vapor, releasing one or more monatomic gases

in said chamber to raise the pressure in said
chamber to a magnitude at which the de-
sired discharge will pass, and passing & dis-
charge between said electrodes until the re-
quisite thickness of metal has been deposited
on said object.

2. A method of elecirodepositing metal,
comprising the steps of disposing an object
between electrodes in an air-tight chamg)er,
one of which electrodes is made of the metal
to be deposited, exposing in said chamber 2
body of mercury having a free surface, evac-
uating said chamber until there is substan-
tialy no gas therein except mercury vapor,
releasing helium gas in said chamber to raise
the pressure in said chamber to a magnitude
ot which the desired discharge will pass and
passing a discharge between said electrodes
until the requisite thickness of metal has been
deposited on said object.

3. A method of electrodepositing metal,
comprising the steps of disposing an object
between electrodes in an air-tight chamber,
one of which electrodes is made of the metal
to be deposited, exposing in said chamber =
body of mercury having a free surface, evac-
uating said chamber until there is substan-

-tially no gas therein except mereury vepor,

releasing helium gas in said chamber fo raise
the pressure in said chamber to & magnitude
at which the desired discharge will pass end
passing o discharge ab o potentiel of sub-
stentislly 5,000 volts for a period of zboub
eight hours. 7‘ :
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