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My invention relates to electrodes and more 
particularly to electrodes for use in connection 
With gaseous conduction devices in which a gas 
more or less rarefied is used as a conducting 
medium. It has been found in the operation of 
devices of this nature that electrodes when made 
of certain metals Sputter during the operation 
thereof. I believe that the most tenable explana 
tion at the present time in regard to this phe 

10 nomena of Sputtering is based upon the theory 
that the Sputtering is caused by positive ion bon 
bardment. Warious expedients have been tried 
to eliminate sputtering. The choice of metals is 
a factor which enters into this consideration and 
also the size of the electrode itself. The rate of 
Sputtering also varies with the cathode fall at 
the electrode and is also dependent upon. Wheth 
er or not the entire electrode is, or is not, cow 
ered by the glow. 

20 I have found as set forth more in detail in my 
application Serial No. 305,122, filed September 10, 
1928, that I can obtain a high electron emissive 
electrode by providing upon the active portion 
of a Suitable base metal, such for instance as 
nickel, a coating of such a substance as barium 
Carbide. This barium carbide is a Substance of 
high resistance and may probably be called a 
dielectric and When in its finished form upon 
the electrode presents a glassy Surface something 

30 On the Order of a vitreous coating. 
My present invention concerns itself with a 

simple and improved electrode of this type to 
gether with the method of producing it. I have 
found that I can very readily produce an elec 

35 trode of this character if I obtain the ultimate 
product, barium carbide, through the initial use 
of Such a Substance as barium azide. Barium 
azide has, I believe, in its usual form the con 
stituents as shown in the formula Ba. (N3)2. 

In preparing an electrode, I use a base metal 
such as nickel which has a high melting point, 
and which also is easily alloyed with barium, thus 
forming barium nickel alloys and allowing for 
a closely bonded surface coating of either bari 
um oxide or barium carbide. 
I do not wish to limit myself by the use of the 

word “alloy' to any technical definition of alloy 
as such, although I believe that under a liberal 
definition of that term a barium nickel alloy is 

50 formed. I might also say at this point that instead of 
the barium carbide coating which is dark in color, 
a lighter barium oxide coating may be obtained 
as will presently appear and this barium oxide 
coating may in itself permit of useful applica 
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(C. 250-27.5) 
tion although my preferred form herein has more 
particular reference to the barium carbide coat 
ing. The form of the electrode may preferably 
be a Small cup and I may say that in actual use 
the discharge need go merely to the interior of 
the cup. This nickel base metal is then heated 
to a very low red heat in order to remove all 
oil, dirt, and other undesirable substances and 
also to cause an expansion between the crystals 
of the metal to reduce the bonding effect be 
tween them. 
A solution of barium azide is then prepared by 

dissolving the barium azide in Water. The heat 
ed electrode is then quickly plunged into the 
barium azide Solution which immediately cools . 
the electrode so that when it is withdrawn it has 
a covering thereon of barium azide solution. The 
electrode thus coated is then heated again in a 
bushy gas and OXygen flame and this heating is 
continued until Substantially all of the barium 
azide has been dissociated. This point in the 
heating is preferably indicated by the fact that 
there is no more cracking or exploding of the 
azide covering. This process may preferably be 
repeated four or five times in Order to insure a 
heavy and Well defined coating of barium oxide. 
If the oxide coating is desired, then the process 
is discontinued at this stage, but if as is required 
in the production of my preferred electrode the 
carbon is desired, then the electrode at this stage 
is again heated to a very high yellow heat by be 
ing placed in the hotter part of the flame where it 
can be seen that the Oxide, is fused and starts to 
run. The process is stopped at this time and the 
result is a black gloSSy coating of Which the chen 
ical formula, I believe, is quite complex as there 
may be present a barium nickel alloy, also some 
barium oxide, but mostly barium carbide, the 
carbon having been absorbed from the excess of 
carbon Which Was in the flame during the time 
of heating. 
In order to be positive that the coating is sat 

isfactory, the above process may be repeated if 
desired. In the above manner I am enabled to 
produce a bariuin carbide coating for the base 
metal. So that the completed electrode is free from 
sputtering and has a very low cathode fall. 
In specifically thus describing Une form of the 

invention, I, of course, do not wish to be under 
stood as eliminting equivalents. Having, how 
ever, thus described one form which my invention 
may take, what I claim as new and desire to se 
cure by Letters Patent is: 

i. The method of producing an electrode for 
gaseous conduction devices, which consists in 
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2 1986,334 
coating the active surface of a base metal with a 
barium compound by dipping said base metal into 
a solution of barium azide, thereafter heating said 
base metal with its adhering covering of Solution 

5 and thereafter heating said device in the presence 
of carbon to a higher temperature to change the 
nature of the barium compound to One in which 
barium carbide predominates. 

2. The method of producing an electrode for 
I0 gaseous conduction devices which consists in 
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coating the active surface of a base metal with a 
barium compound by dipping said base metal into 
a solution of barium azide, thereafter heating said 
base metal with its adhering covering of Solution 
and thereafter heating said device in the presence 
of carbon to a higher temperature to change the 
nature of the barium compound to one in which 
barium carbide in gloSSy form predominates. 

RICHARD E. MIESSE. 
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