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This invention relates to a method of ob-
taining thin metallic coatings. More spe-
cifically it relates to the obtaining of -coat-
ings of alkali or alkali-earth metals on elec-
trode surfaces. It is one of the objects of
the invention to obtain dense, uniform and
tenaciously clinging coatings of the charac-
ter described in any suitable thickness as
may be desired. In order to more clearly
explain the invention, reference is made to
the following description taken in connec-
tion with the accompanying drawing, in
which

Fig. 1 is a view partly in elevation and
partly in section of a form of apparatus suit-
able Tor carrying out the method of the pres-
ent invention.

The reference character 11 indicates an in-
closing glass container or tube for a radio
amplifier or detector. There may be posi-
tioned within the tube a filament or cathode
19 of some suitable material, such as tung-
sten, upon which it is desired to place the
metallic coating and which may be sustained
by supports 13- and 14. Surrounding the
filament or cathode 12 there is a grid 15 which
is shown in the form of a helix and which is
carried by a supporting member 16. Posi-
tioned around the filament and grid is an
anode or plate 17 carried by a supporting
member 18. The lower portion of the tube
11 may be provided with a stem 19 in which
the support 14 and supporting members 16
and 18 may be molded or otherwise embedded.
A tube 20 may be provided which leads into
the stem 19 and has a lateral port 21 con-
necting with the interior of the tube 11. The
outer end of the tube 20 connects with 2 main
duct 22. The end of the duct 22 indicated at
93 may connect with an exhaust pump not
shown and other suitable apparatus while
the other end of the duct may be connected
with a distilling chamber 24 in which the
substance 25 to be vaporized is placed. Suit-
able provision, as a burner 26, may be pro-
vided for heating the chamber 24 and vapor-
izing the substance 25. Among the sub-
stances from which a suitable selection may
be made may be mentioned organo-metallic
compounds of the alkali-earth metals such as

many alkyls, and also alkylhalides of the
aliphatic or aromatic group, aryles, ete.
Also there may be used some of the aceto-
nates, naptholates, or amids as well as cor-
responding compounds and substitution
products with the various members of the
paraffines and olefines which can be ob-
tained by substitution of hydrogen, by sub-
stitution of metals, or by addition of the al-
kali-earth metals to carbon compounds which
utilize a double valency bond of the carbon
or to free organic radicals.

The support 18 is connected by means of
a conductor 27 to the negative side of a bat-
tery 28. A conductor 29 from the support-
ing member 16 of the grid 15 and a conductor
80 from the supporting member 18 of the
plate or anode 17 are connected together and
through a conductor 31 to the positive termi-
nal of the battery 28. A conductor 32 is
connected with the support 14 and a suit-
able battery 33 for heating the cathode or
filament 12 may be connected between the
conductors 27 and 82. Pieces of “getter”
material 34, such as magnesium or calcium,
may be attached to the anode or plate and also
serve to hold the anionic products of the
gaseous electrolysis.

In operation a vacuum is produced within
the tube 11 by drawing out the gases through
the end 23. 'Thereafter the tube is filled with
a gaseous compound or compounds of suit-
able metals such as those of the alkali or al-
kali-earth group, this action being assisted by
heating the chamber 24 by means of the burn-
er 26. The battery 28, by placing a potential
difference on the plate and grid on the one
side and the filament on the other side, causes
gaseous electrolysis to take place and the
metal, such as barium, is carried to the
cathode and deposited thereon. This action
may be accelerated by auxiliary ionization
which in this ease is produced by the heating
of the filament 12 to an incandescent tempera-
ture by means of the battery 83. The auxil-
iary ionization may also be produced by
means of an electrode used for ionization
which does not serve as the body on which the
deposition is desired and which is maintained
at a sufficiently high temperature so that no
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deposition does take place thereon. The po-
tential placed upon such an auxiliary ioni-
zation electrode should he negative with re-
spect to the other electrodes, both anode and
cathode.

The above method is not necessarily con-
fined to the use of direct current as alternat-
ing current may also be used, although the
choice of suitable chemicals is somewhat more
restricted and in some instances it may be
necessary to remove the halogenides or other
gencrated substances or to prevent them from
attacking the deposits on the filament during
the periods of current reversal.  The pieces
34 of magresium or caleium besides acting
as “getter” materials during the exhausting
process also serve to hold the non-metallic
products of decomposition.

The foregoing: method is particularly
adapted for use in the tube itself wherein
the deposition or coating tukes place on the
electrode which is already mounted in posi-
tion. While a radio tube has Lieen described
hereinbefore, by wuy of example, it is to he
understood that various other discharge de-
vices may employ this method and the de-
scription of the specific embodiment set forth
ig not to be considered in the nature of a limi-
tation to the scope of the invention except as
so limited in the subjoined claims.

We claim:

1. A method of coating an electrode of a
discharge tube with a metal of a class in-
cluding the alkali and alkali-earth groups
comprising introducing a gaseous  com-
pound of the metal to be used as a coating
into the tube and decomposing said com-
pound by gaseous electrolysis whereby the
metal is set free and deposited on the body
to be coated.

2. A method of coating an clectrode of
a discharge tube with metal of a class includ-
ing the alkali and alkali-earth groups com-
prising introducing a gaseous compound of
the metal to be used as a coating into the tube
and imposing an electrical potential between
the body to be coated and another electrode
positioned in the tube whereby gaseous
electrolysis takes place and said metal is de-
posited on said body.

3. A method according to claim 1, char-
acterized by holding the non-metallic prod-
ucts of the decomposition at the anodes by
means of special substances which have a
chemical attraction for said products.

4. A method of coating an electrode of a
discharge tube which comprises introducing
a gaseous compound of a metal to be used as
a coating into the tube and decomposing the
compound by gaseous electrolysis to set the
metal free and deposit it on the body to be
coated, and accelerating the action by
auxiliary ionization of the gas.

5. A method of coating an electrode of a
discharge tube which comprises introducing
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a gaseous compound of a metal to be used as
2 coating into the tube and decomposing
said compound by gaseous electrolysis to set
the metal free and deposit it on the body to
be coated.

6. A method of coating which comprises
decomposing by gaseous electrolysis a gaseous
compound of the metal to be used as a coating
In the presence of the body to be coated
whereby the metal is set free and deposited
on the body.

7. A method of coating which comprises
decomposing by gaseous electrolysis a gas-
eous compound of the metal to be used as a
coating in the presence of the body to be
coated whercby the metal is set free and de-
posited on the body, and holding the non-
metallic products of the decomposition at
another member which has a chemical at-
traction for said products.

8. A method of coating which comprises
introducing a gaseous compound of the
metal to be used as a coating between two
bodies, one of which is to be coated, and ap-
plying an electrical potential between said
bodies to decompose said gases and coat the
said body.

9. The method of coating which comprises
introducing a gaseous compound of a metal
to be used as a coating into the tube, decom-
posing the compound by gaseous electrolysis
to set the metal free and deposit it on the
Lody to be coated, and accelerating the action
by heating an auxiliary electrode sufficiently
high to cause auxiliary ionization and pre-
vent deposition of metal on said auxiliary

clectrode.
HANS J. SPANNER.
ULRICH DOERING.
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