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3 Claims. 

The present invention comprises an improved 
emissive coating for cathodes and a method for 
preparing the same. 

It has previously been proposed to modify cath 
5 ode coatings by admixing metallic particles with 

the electron-emissive materials employed. Inso 
far as the processes used heretofore contemplate 
applying the refractory substance in the form of a 
metallic powder the results obtained have not been 

10 entirely satisfactory. Due to the relatively large 
size and smooth surfaces of the grains of the pull 
verized metal, the degree and character of their 
dispersion in the active material have failed to be 
such as sensibly to improve the quality of the re 

l6 sulting coating. 
In accordance with our present invention the 

carbonates of metals such as nickel or cobalt are 
carefully combined with alkaline earth metal car 
bonates before application thereof to the Cathode 

20 surface. By thus providing for the simultaneous 
reduction of the two compounds we insure a thor 
oughly admixed and relatively homogeneous prod 
uct. As a result, we find that the life and emissiv 
ity of the cathode are increased in a manner 

25 heretofore unattainable by any of the prior proc 
esses of which we are aware. 

In the practice of our invention, we have found 
it convenient to take suitable proportions of the 
carbonates of one or more of the alkaline earth. 

0 metals, such as strontium or barium, and add sel E. a small percentage (in the neighborhood 
of 5%) of the carbonate of a metal Such as nickel 
or cobalt. This combination should be in finely 
powdered form and should be carefully mixed to 
insure a thorough dispersion of the metal car 
bonate throughout the mass. In some cases it 
may be desirable to add certain additional Sub 
stances, such for example as Strontium nitrate. 
For simplifying the application of the mixture 

40 to the cathode surface it may be converted into a 
plastic or fluid state by using a binder such as a 
starch paste or a suitable gum or cellulosic ma 
terial. The Substance obtained in this manner 
may then be coated on the cathode Surfaces by a 
spraying or immersion process. When the coat 
ing thus formed is heated by placing the cathode 
body within a furnace either in vacuum or in a 
reducing atmosphere, the carbonates will be de 
composed into oxides of barium, Strontium, or 
nickel as the case may be. It is believed that the 
oxides are further reduced to pure metal Sub 
stances during heating and Subsequent use. 
We have found that by following the procedure 

above described the refractory metal or oxide ob 
tained by the reduction of the carbonate Will be 
dispersed through the electron emissive coating in 
a fine powder. The nature of the resulting coat 
ing is such as to present a distinctive black or 
gray-black appearance. This is entirely differ 
ent from the ordinary cathode Surfaces, which 
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(C1, 250-27.5) 
consist only of oxides of the alkaline earth metals 
and present a white color. 
According to tests which have been made by 

the present inventors, the electron emission of 
Cathodes made in accordance with the above de 
Scribed invention is far greater than that of the 
Cathodes of the prior art. In addition, the use 
ful cathode life is considerably extended. While 
a complete explanation of these improved charac 
teristics is not attempted, it is believed to be due 
in part to the fact that a chemical compound 
(barium-nickelite in the case of nickel) is formed 
combining the alkaline earth metal and the re 
fractory metal. Such compound may then act 
as a barium storage means which serves during 
Operation of the Cathode to restrain rapid vapor 
ization of the active material but which provides 
a continuously renewed electron-emissive layer. 
A further and complementary explanation may 
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lie in the superior heat-radiating qualities of the 20 
interspersed finely divided refractory metal parti 
cles. It is considered that these may serve to 
equalize the temperature distribution throughout 
the cathode Surface and thus to produce uniform 
electron-emission. In this way, localized vapor 
ization of the alkaline earth material due to the 
development of concentrated discharge areas is 
Substantially eliminated. 
While we have exemplified our invention by 

particular reference to nickel as a suitable re 
fractory metal, it will readily be understood that 
equivalent materials such as cobalt may be alter 
natively used. 
What we claim as new and desire to secure by 

Letters Patent of the United States is: 
1. The method of preparing a cathode surface 

which comprises coating the same with alkaline 
earth metal carbonate thoroughly mixed With a 
Small percentage of nickel carbonate and there 
after Simultaneously. Subjecting the said carbon 
ates to a reducing operation. 

2. The method of preparing a cathode surface 
which comprises providing the same with a thin 
coating of alkaline earth metal carbonate thor 
oughly mixed with a small percentage of a car 
bonate of a metal of the group consisting of nickel 
and cobalt and thereafter simultaneously sub 
jecting the said carbonates to a reducing opera 
tion. 

3. The method of preparing a cathode surface 
which comprises preparing a mixture of finely 
divided alkaline earth metal carbonate with a 
Small percentage of nickel carbonate, adding an 
organic binder, applying the mixture as a thin 
coating to the Said Cathode Surface, and subject 
ing the same to a reducing atmosphere to reduce 
said carbonates simultaneously. 
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