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The present invention relates to the produc-
tion of metallic surface layers.

It has been found, that extremely valuahle me-
tallic surface layers may, in a simple manner,
be produced, if metals in the form of structures
with great surface, for instance strips or bands
which have a melting point above 600° are
heated in & vacuum of at least 10— mm. Hg. and
the sublimed metal is condensed upon materials
arranged in the neighbourhood of these strips or
bands.

According to the invention. metals in the form
of strips or other structures having a melting
point above 600° are heated to temperatures
below the melting polnt for Instance by direct
electrical heating. The new method, therefore,
does not require carriers, for instance tungsten
boats or tungsten spirals, which usually are used
for evaporating high melting metals. Here al-
ready the new method presents an advantage as
contaminations by the substance of the carrier
are excluded. The vacuum Is chosen in such &
manner, that sufficlent atoms of the metal are
present in the gas space and meet the material
to be coated without on an average colliding with
other atoms In the gas space. The free length
of the way is then about equal to the distance
between the metallle strip or band ¥nd the ma-
terial. For this purpose generally a vacuum of at
least 10—* mm. Hg. and often even of 10— mm.
Hg. and still higher is required. In this manner,
melting of the metal 1s not required and an un-
objectionable surface layer may quickly be
formed upon the material at relatively low tem-
peratures also. As compared with the hitherto
known methods layers of more uniformity and
purity are obtained in this manner. By arrang-
ing the surface of the material opposite a great
surface of the heated metal, an extraordinary
uniform distribution of the condensed metal is
warranted, when using the above indicated vac-
um which, for instance, is of great importance
in the manufacture of mirrors and optical meas-
uring instruments with surface layers which are
partially permeable to light. Such layers cannot
be obtained, If the metals are evaporated gt high
temperatures In tungsten boats or In tungsten
spirals.

The most different kinds of materials includ-
ing electrically bad conductive materials, ss
glass, quartz and ceramic materials, furthermore
minerals, inorganic and organic substances may
be coated by the new method with metals hav-
ing a melting point above 600°. Before the
treatment according to the invention, the sur-
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face of the material 1s preferably thoroughly
cleansed and in particular freed from traces of
grease and so on,

The most different kinds of devices may be
used to carry out the new method. 8o for in-
stance the small sldes of rectangular strips or
bands of metals, melting above 600°, may be
fixed In copper jaws and directly be heated by
an electric current. According to the particular
requirements, the metal bands or strips may have
the same dimensions as the material to be coated
or they may have greater or smaller dimensions.
To warrant the uniformity of the coating when
using strips or bands of smaller dimensions than
the surface of the material to be coated, the
band or strlp or the materlal is moved during
the time the method is carried out.

The layers may be produced in different thick-
nesses, The new method is of extremely great
value in the manufacture of the most different
articles,

The new method has proved of great success
in the manufacture of coatings from base metals,
for instance aluminium. For the manufacture of
coatings from base metals of the 7 and 8 group
of the perlodic system, for instance for the man-
ufacture of coatings from manganese and nickel,
the new method Is of particular advantage.

Technically valuable articles are obtained by
the use of.the new method in connection with
precious metals, for instance gold, and quite par-
ticularly in connection with platinum metals, for
Instance platinum, rhodium and ruthenium. By
means of the new method mirrors capable of re-
sisting atmospheric influences, surface layers
partially permesable to light, and resistances and
condensers adapted to be highly loaded may be
produced which have surprisingly valuable qual-
ftles. With platinum metals, besldes the above
mentioned qualities, in particular the uniformity
of the coatings, a high chemical and mechan-
ical stability results.

Rhodium coatings obtained according to the
new method are in particular characterized by a
surprisingly high reflecting power and an ex-
tremely adhesive strength to the basis. It is im-
possible to damage the layer by means of a well
sharpened pencil pressed against said layer by
hand. The layer, moreover, resists the treat-
ment with a polishing leather, with medicated
cotton-wool, with brushes of badger bristles and
the like. The adhesive strength of the layers
may still be considerably improved by subjecting
them to an after-treatment, for instance by rub-
bing them with a pollshing leather or with medi-
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cated cotton-wool soaked with a good lubricat-
ing means and the like. In this manner coat-
ings are produced against which the point of a
palr of scissors may be rubbed without damag-
Ing the surface, Whereas hitherto coatings of
similar kinds could be produced only which could
be cleansed by skilled persons only, surface lay-
ers may be obtained with a new method which
may be cleansed by unskilled labourers with
cleansing pastes, ordinary cleaning leathers, cot-
ton cloth etc. The new method also allows the
manufacture of mirrors which are far superior
to mirrors made according to known methods.
The mirrors are of excellent optical qualities and
are simultaneously extraordinary stable sgainst
chemical and mechanical influences.

Examples

1. A rhodium sheet of a length of several cen-
timetres and a width of several millimetres ls
clamped between two water-cooled copper jaws
and heated by direct electrical heating to a tem-
perature between 1400° and 1850° C. In a dis-
tance of 2—40 cm., for instance 8-10 ¢m., a facet

glass article is fixed which according to & usual :

method has been perfectly freed from grease.
The device 15 arranged in an alr-tight container
which is evacuated to 10—+ mm, Hg. An extreme-
ly uniform, adhesive surface of rhodium is ob-
tained upon the glass which may be further fixed
by polishing in the manner above described, De-
pending on the duration of the sublimation, this
iayer s partially permeable to light or forms a
mirror of considerable reflecting power.
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2, In the device described in Example I, a
rhodlum strip of a length of 30 cm. and a width
of 15 em. is heated In a vacuum of 10— mm, He.
to a temperature of 1500°. Opposite the strip or
band a glass plate of the dimenslon of 35 by 35
cim. surface 1s ixed which is rotated during carry-
ing out of the method. A perfectly uniform sur-
face layer of rhodium is obtained which may he
used for many purbposes, R

In a similar manner, a parabolic rotary hody
having an orifice of a diameter of 35 cm. may be
coated with a perfectly uniform layer of rhodlum.
The surface mirror so obtained absolutely resists
corrosion, The coating is equally well fixed to
all points of the bagis,

3. Upon thin asbestos layers of a surface of 50
by 100 e¢m. platinum is deposited In a vacuum of
10— mm, Hg. which is sublimed from a broad
platinum band or strip heated to {emperatures
below the melting point. The asbhestos layer pro-
vided with a uniform platinum coating is em-
ployed for the manufacture of resistances, ca-
pable of being highly lcaded and used for very
high currents. Such coated asbestos layers are
perfectly stable against oxidation &nd have a con-
stant value of resistance.

It is well known to produce surface layers by
evaporating of supports. It may also be derived
from physical considerations that the manner of
evaporation is dependent on the gpecific surface
of the evaporating metal.

MAX AUWARTER.



