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To all whom it may concern . 
Be it known that I, CARL IDE W. 

HocKER, a citizen of the United States, re 
siding at East Orange, in the county of Es 

S sex and State of New Jersey, have invented 
certain new and useful Improvements in the 
Process of Manufacturing Electron-Emit 
ting Cathodes, of which the following is a 
E. clear, concise, and exact description. 

10 This invention, relates to the process, of manufacturing electron-emitting cathodes, 
such as are used in audions or vacuum tubes. 

It has been known for some time that the 
thermionic activity of a metal, for example 

ls platinum, may be greatly increased by ap 
plying a coating of compounds of alkaline 
earth metals thereto. 
An object of the present invention is to 

provide a convenient manner of applyin 
the thermionically active coating materia 
upon a filamentary cathode. 
As disclosed in the patent to Nicolson and 

Hull, No. 1,209,324, December 19, 1916, Elec 
tron-emitting cathode and the process of 
manufacturing the same, the coating ma 
terial may be applied to the filament by dip 
ping a heated filament into troughs contain ingstrontiumhydroxide and barium resinate. 
In the then preferred process of carrying 
out the invention, the strontium hydroxide, 
which is only sparingly soluble, is made into 
a thin paste with water before being applied 
to the filament, and due to the tendency of 
this compound to settle out of suspension, it 
is necessary to stir the solution at frequent 
intervals. 
This difficulty of keeping the material in 

suspension while coating the filament is 
avoided, according to the present invention, 
the coating material being embodied or sus 
pended in a solid carrier which may be of 
waxy material such as paraffin. 
Other advantages to be derived by the 

use of a solid or wax-like material as a car 
rier are: 

1. Saving of material incorporated in the 
carrier since the wax-like carrier does not 
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Spill or run away as is characteristic of the water suspension. 
2. Thorough protection of the material 50 

incorporated in the wax from the action of 
carbon dioxide, water, or other constituents 
of the air that might change its character. 
This makes it possible to employ the wax 
like coating mixture, even E. an indefi- 55 
nite length of standing. 

3. Saving of time in application 
ling. 
According to the present invention, it is 

preferred to use the carbonates of barium 60 
and strontium, the desired quantity of each 
of which is stirred into separate batches of 

of coat 

molten paraffin which is stirred until cool 
and then formed into the desired shape, for 
instance, in the shape of rods or other con- 65 
venient form. 
An advantage to be derived from using 

carbonates rather than oxides of alkaline 
earth metals is that the carbonates are more 
easily FSE. pure and with more assur- 70 ance of uniformity than the oxides or hy 
droxides. In the preparation of the latter, 
a troublesome calcining operation is neces 
sary. . 

The filament core which is preferably of 75 
latinum is heated in the usual way to a suf 
cient temperature to melt the paraffin as 

it is moved along the hot wire. It is pre 
ferred that a total of sixteen coats of the . 
carbonate should be applied in the following 80 
way: 4 coats of SE coats of BaCO, 
4 coats of SrCO, 4 coats of BaCO. Be 
tween the application of each coating the 
wire should be flashed to a red heat, which 
serves to burn of the paraffin, reducing the 85 
alkaline earth compound to an oxide which 
adheres closely to the filament. 
Fig.1 illustrates diagrammatically appa 

ratus that may be employed for coating the 
filament. . 

Fig. 2 of the drawing illustrates a vacu 
um tube of the audion type, the cathode 1 
of which is made in accordance with the 
above process, 
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Referring in detail to Fig. 1, the filament. 
1 to be used as a cathode, may be twisted as 
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shown. During the coating process the fila 
ment may be held by suitable supports, such 
as 2 and 3. The battery 4, or other source 
of current, is adapted to supply current to 
the filament for heating the same to vola 
tilize the wax carrier or to bake the coating 
thereon. To increase or decrease the heat 

current a resistance 6 is provided. 
w Will the filament is heated, the rod 5 which 
comprises a solid carrier in which, is em 
bodied coating material, as indicated above, passes along the length of the wire 2, the 
solid carrier melting and depositing the 
coating material on the filament. In case 
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strontium and barium compounds are used 
as coating materials, it is preferred that 
only one of these in the form of a carbonate 
should be embodied in one rod 5 which may 
be of paraffine, while the other carbonate is 
embodied in a part rod of paraffine. 
Good results may be obtained, however, by 
enging both carbonates in a single rod. 
A ament made in accordance with the process indicated above having a platinum 

core and multiple layers of strontium and 
barium compounds should preferably be 
finally baked in air about two hours. It is not necessary that the particular 
coating material indicated above should be 
em. ES as any suitable material may be embodi edin the carrier, which, being in a 
solid form, affords a very convenient man 35 
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ner of applying the coating material to the 
filament. Moreover, it is not essential that 
platinum as indicated above should be em 
ployed as the filament core, for any other 
suitable material, such as nickel which has given good results, may be used. 
What is claimed is: 
1. A carrier, solid at ordinary tempera tures and capable of being melted at higher 

temperatures, and thermionically active coat 
ing material embodied in said carrier. 

2. A carrier, solid, at ordinary tempera 
tures and capable of being melted at higher 
temperatures, and thermionically active coat 
ing material mechanically mixed with said 
carrier. 

3. A carrier of waxy material solid at 
ordinary temperatures and capable of being 
melted at higher temperatures, and a ther 
mionically active alkaline earth metal com 
pound embodied therein. 

4. A carrier of paraffine and a carbonate 
of an alkaline earth metal embodied therein. 

5. A carrier of waxy material, and a carbo 
nate of an alkaline earth metal embodied 
therein. 

6. The method of preparing a filament which comprises heating said filament, in 
coating said filament with paraffine contain 
ing a compound of an alkaline earth metal, 
and in baking said coating, 
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7. The method of preparing an electrode 

adapted to serve as a source of electrons 
which comprises coating said electrode with 
a carbonate of an alkaline earth metal, and in baking said coating. 

8. The method of making a thermionically 
active filament which comprises applying to 
said filament while slightly heated a readily 
fusible carrier having embodied therein ther 
mionically active coating material. 

9. The method of making a thermionically 
active filament which comprises applying to 
said filament while slightly heated a readi 
fusible carrier having a compound of an 
alkaline earth metal embodied therein. 

10. The method of making a thermioni 
cally active filament which comprises apply 
ing to said filament while slightly heated a 
readily fusible carrier having a carbonate 
of an alkaline earth metal embodied therein. 

11. The method of making a thermioni 
cally active filament which comprises coating 
said filament with a readily fusible carrier 
having thermionically active coating ma 

-terial embodied therein. 
12. The method of making a thermioni 

cally active filament which comprises coat 
ing said filament with a readily fusible car 
rier having a compound of strontium em 
bodied therein. 

13. The method of making a thermioni 
cally active surface which comprises coating 
it with a material containing a thermioni. 
cally active substance, said material being 
solid at ordinary temperatures and capable 
of being melted at higher temperatures. 
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14. The method of making a thermioni 
cally active filament which comprises coating 
said filament a plurality of times with a 
readily fusible carrier having embodied 
therein thermionically active coating ma 
terial. 

15. The method of making an electron 
emitting electrode which comprises applying 
to an electrical conductor while slightly 
heated a readily fusible carrier having em 
bedded therein a coating containing a metal 
of the alkaline group; baking said coating; 
then applying a readily fusible carrier com 
prising a coating containing another metal 
of the alkaline earth group; and baking said coing 16. The method of making an electron 
emitting electrode which comprises applying 
to an electrical conductor while EE 
heated a readily fusible carrier having em 
bedded therein a compound of strontium, 
and in baking said coating. 

17. The method of manufacturing an elec 
tron emitting electrode which comprises ap 
Ei to an electrical conductor while slightly heated multiple coatings of stron 
tium and barium SE which are em 
bedded in a readily fusible carrier and in baking said coatings, 
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18. The method of making an electron 
emitting electrode which comprises coating 
platinum with alternate coatings of stron 
tium and barium compounds embedded in a 

5 readily fusible carrier, the strontium coating 
being applied first to the platinum, the 
barium coating being applied subsequently, 
and in baking said coatings. 

19. The method of making an electron 
10 emitting electrode which comprises coating 

platinum with alternate coatings of stron 
tium carbonate and barium carbonate em 
bedded in a readily fusible carrier, and in 
baking said coatings in air for about two 
hours. 
In witness whereof, I hereunto subscribe 

my name this 30th day of August A. D., 
1918. 

CARL ID, HOCKER. 
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