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To all whom 3t may concern:
Be it known. that I, Earue E. ScHu-

MACHER, a citizen of the United States, re- -
siding at East Orange, in the county of Es-
8 sex, State of New Jersey, have invented cer-

tain new and ugeful Improvements in Proc-

esses of Coating, of which the following is a
full, clear, concise, and exact description.

"~ This invention relates to electron dis-

10 charge devices and pertains especially fo the

manufacture of thermionic cathodes there-_

for.

The object of this invention is-a process.

of coating alkaline earth oxides on a core of

15 oxidizable metal. I
This invention provides for a coating of
base metal cores with thermionic material
without an appreciable oxidation of the core.

The process of coating comprises the prep-
20 aration of a-molten bath of an alkaline earth

compound or a mixture of alkaline earth

~ compounds at a moderate tem%eraturé, and
the dipping of the material to ’

an instant in this bath. The coating is thus

25 applied to the core in the absence of air and

the oxidation of the surface of the core is

prevented. When the coating is heated it

breaks down into the alkaline earth oxides
which are highly active thermionically.

In the preferred form of the invention a
bath of molten barium hydroxide or a mix-
ture of barium hydroxide with strontium or

- calcium hydroxide is prepared by mixing one

or more of these substances in suitable quan-

35 tities in a vessel -and heating the same to a

temperature from about;450 to 750 degrees

centigrade. At this temperature the sub-

stances have become melted in their water of

crystallization and the material to be coated

40 is then merely dipped into this bath where-

upon a firmly adherent coating is formed on

the surfdace of the metal. Tt i1s found that,

by this particular process, base metals may

be coated with a firm coating in the absence

45 of air without the necessity of any electro-
Iytic action. \

In this method of dipping the filament in

a bath of molten hydroxide, it is probable

that a very small and negligible amount of

50 the stable-compounds above mentioned are

formed ; yet, since the filament is not heated

in the air, there is a large excess of uncom-

- bined alkaline earth oxides present in the

30

e coated for
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coat and it is to these uncombined oxides that
the filainent owes its activity. .

A small amount of oxidation of the ¢ore
is desirable in a dipping process in that it
unparts a rough surface to-the metal to
which the -alkaline earth oxides will adhere
more firmly. This partial oxidation may be 69
brought about by either of two methods: the

55

filament may be oxidized by a previous heat-

ing in the air or, the bath may be heated up

to a temperature sufficiently high such as
600° .centigrade so. that it becomes an oxi- 65
dizing medium in itself due to the formation
of a certain amount of barium peroxide.

By the above process thermionically active
filaments have been -made of cores. of iron,
tungsten, molybdenum, carbon and alloys of 70
chromium or tantalum with various combi--
nations of the other metals. o

What is-claimed is: - - -

1.- A process of coating which comprises'
dipping a base metal core to be coated in a 75
molten bath' of alkaline earth hydroxide.

2. A process of coating which comprises

‘heating a quantity of alkaline earth hydrox-

ide in a vessel to a temperature where it be-

comes melted in its water of crystallization 80

and then dipping the material to be coated

in the bath. S

. 3. A process of coating which comprises .

heating a bath of barium hydroxide to.a

temperature from about, 450° to 750° centi- 85.
rade and then dipping a base metal core

into the bath. - :

4..A process of coating which comprises .
heating a mixture of alkaline earth hydrox-
ides to a temperature -from about 450° to 90
750° centigrade and then dipping a base
metal core into the bath. o :

5. A process of coating which comprises
dipping an electrode to be coated in a molten
bath of alkaline earth hydroxide. 05
- 6. A _process of coating which comprises
dipping a filament to be coated in a molten
bath of alkaline earth hydroxide. :

7. A process of coating which comprises
heating an alkaline earth hydroxide to a 100
temperature from about<450° to 750° .centi-
grade and then dipping a base metal elec-
trode therein. . o

In witness whereof, T hereunto subscribe -
my-name this 10th day of March, A. D. 1920.

‘ EARLE E. SCHUMACHER,



