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This invention relates to electric gas dis 
charge tubes and more particularly to cath 
odes for such tubes. 
For many purposes it is important that 

(5 the potential required to starta discharge 
through the tube and the potential required 
to maintain through it a discharge once 
started should both be as low as possible. 
A low starting potential is desirable in order 

20 that the discharge may start on the usual 
Supply circuits; a low running potential is 
desirable in order that the energy dissipated 
in the tube when a given current passes 
through it shall be as small as possible. It is 

3 known that both these potentials can be re duced concurrently by substituting highly 
electropositive substances for ordinary metals 
as cathodes; accordingly it has been proposed 
to coat a cathode composed of ordinary 

20 metals with a layer of electropositive sub 
stances, such as the alkali or alkaline earth 
metals, or the alkaline earth oxides such as 
are used for thermionic emission. All such 
substances when exposed to the atmosphere 
react with it to formless electropositive sub 
stances which have little or no effect in reduc ing the discharge potential. Accordingly in 
the manufacture of discharge tubes with such 
“sensitive' cathodes, it is necessary to prevent 

30 the access of air to the vessel between the 
formation of the sensitive surface and the 
final sealing off. : 
We have found that cathodes characterized 

by low running potentials can be prepared 
85 which will retain their properties, even after 

exposure to the atmosphere. Such cathodes 
can be made by causing suitable compounds 
of the alkaline earth metals to react with 
nickel, iron or certain of their alloys in virtue 
of a suitable heat treatment. But cathodes 
of this type are not “sensitive' in quite the 
same sense as those coated with the alkaline 
metals, because the starting potential is not 
appreciably lower than that obtained with 

starting potential is unimportant and only 
the running potential important. Thus in 
biphase rectifiers of the known type in which 
two anodes are closely associated with the 

927, 

ordinary cathodes; only the running poten 
tialislower. However, for some purposes the 
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same cathode enclosed in a single vessel, the 
potential available to start the discharge is 

: double the peak potential of the rectified sup 
ply, and is , often sufficient even when un 
sensitized cathodes are used. On the other 55 
hand a low running potentialis important, 

: because it implies a low energy loss in rectifi 
cation. . . . . . . . . . . . . . . 
: According to the invention cathodes char 
acterized by running potentials appreciably 
lower than those of the ordinary metals and 
not. appreciably higher than those of the 
alkali metals and also stable when exposed to 

: the atmosphere are obtained by coating 
I metallic cathodes of nickel, iron or their al- i. 
- loys by suitable compounds of the alkaline 
'earth metals and subjecting them to a con 
trolled heat treatment, whereby the com 
pound reacts with the metallic cathodes 
forming a new compound which contains 70 

; both the alkaline earth metal and the nickel 
or iron. .. 

It must be understood that the process is 
entirely different from that by which cathodes 

* of the alkaline earth oxides are prepared, as . 
in the original Wehnelt process, by heating 
an alkaline earth compound on a metallic sup 

sport. In the Wehnelt process the layer re 
- maining on the metallic: support was sub 
stantially pure alkaline earth oxide and did 80 
"not consist of a compound containing both 
the alkaline earth metal and that of the Sup 
rport. The formation of such complex com 
3 pounds is essential to our invention. . . . . 
- Again it has been suggested several times. 
that the success of various methods of pre 
paring oxide cathodes for thermionic. dis 
charge vessels depends on a reaction between 
the oxide coating and the underlying metal. 
But it does not appear to have been suggested 90 
that cathodes prepared in this manner would 
be valuable in gas discharge vessels, nor 
would many of these methods be applicable . . 
to bodies of the shape required. . . . 
A preferred method of preparing cathodes 9 

according to this inventionis as follows. The 
electrodes which may be made of nickel, are 
coated with a layer of moistened barium ni- i. 
trate and carefully dried by warming them. 
The electrodes so coated are then placed in a 100 
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vacuum furnace of any suitable form and 
heated carefully up to about 750° C. for about 
half an hour and then cooled. During the 
heating process the barium nitate coating re 
acts with the nickel and changes its colour. 
The heating is so controlled that the coating 
produced is of a reddish brown colour. If 
the temperature to which the electrodes are 
heated is too low the colour of the coating is 
usually black and crystaline, whilst if the 
temperature is raised too high the colour is 
either lead grey or white and the coatings so 
produced are not satisfactory. The exact 
composition of the reddish brown barium 
compound has not been ascertained. Elec 
trodes which have been produced by the con 
trolled heat treatment described above may 
be exposed to air during their assembly in 
electric discharge tubes without any adverse 
effect on their subsequent behaviour. To 
complete the manufacture of a discharge tube, 

35 

40 

45 

50 

- neither gray nor black but reddish brown. 
2. The manufacture of cathodes accord 

ing to claim 1, in which the heat treatment 

the tube after assembly of the electrodes is 
evacuated and baked in a known manner, a 
charge of rare gas admitted and an electric 
discharge passed to heat the electrodes to a 
dull red heat until no further evolution of gas 
occurs. The charge of gas is then pumped 
out, the tube filled with a suitable gas and 
sealed off in the usual known manner. 

Although it is preferable to carry out the 
controlled heat treatment of the coated elec 
-trodes in a vacuum furnace, this is not essen 
tial, as it has been found that it is possible 
to obtain satisfactory results by heating the 
coated electrodes in air. Further, although 
nickel electrodes are preferred electrodes 
of nickel alloys, iron, or iron alloys may also 
be used. 
We claim:- 
1. A process for the manufacture of Cath 

odes for electric gas discharge tubes which 
comprises coating an electrode containing 

- nickel with barium nitrate, subjecting the 
coated electrode to a controlled heat treat 
ment to partially decompose the said barium 
nitrate and to produce a compound which is 

consists of heating for half an hour to a tem- . . 
sperature of 750° C. in a vacuum furnace. 

3. Cathodes for electric gas discharge 
tubes comprising a nickel cathode member 
coated with a reddish brown compound of 
barium, nickel and oxygen. S. 
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