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6 Claim 
1. 

This invention relates to electron discharge de 
vices and particularly to the manufacture of elec 
trode elements, such as cathodes of vacuum tubes. 
As is well known, the cathode is formed of a base 
element, Such as nickel, having an electron emis 
sive coating, generally an alkaline earth oxide 
On its Surface. 
With the high amplification factors in vacuum 

tubes employed today electron emission from the 
grids and anodes of the tubes must be reduced 
to a minimum as this emission causes consider 
able background noises and a reduction of effi 
ciency. The electrode elements, such as a cath 
Ode, are usually formed of a sleeve or wire of 
nickel coated With active oxides, such as barium 
or Strontium oxide. The nickel used in the pro 
duction of Such cathodes will, of course, vary in 
composition. The preparation of the nickel in 
the form in Which it is to be used for the manu 
facture of cathode elements requires the neiting 
of ingots and in this melting operation there is 
a tendency to form oxides. Heretofore it has 
been the usual practice to add various deoxidizing 
agents, such as magnesium, silicon, calcium or 
the like to the melt to keep the formation of nickel 
oxides at a minimum. However, to effectively 
deoxidize the nickel, it has been found necessary 
to use an excess of Such deoxidizers With the re 
Sult that Small amounts of these deoxidizel's re 
main in the melt. It has been established that 
emissions of electrons from the oxide coated cath 
Ode are increased by the presence of Such deoxi 
dizing elements in the nickel from which the cath 
ode is made. 
Sub-Committee VIII on Metallic Materials for 

Radio Tubes and Incandescent Lamps, of Com 
mittee B-4 on Electrical Heating, Resistance, and 
Related Alloys, of The American Society for Test 
ing Materials, has classified cathode materials 
into paSSive, normal and active. In the passive 
type the base nickel metal is substantially free of 
Silicon, magnesium, titanium, aluminum and 
Similar deoxidizers. These are the deoxidizers 
which are normally used in melting nickel to 
produce a malleable material which can be rolled 
to thin Sheets of the order of .002'' to .005'' thick. 
Inactive metals, Such as iron and cobalt, are not 
considered harmful if not present in too large 
quantities. 
The necessity of deoxidizing any nickel oxides 

formed during the melt and at the Saine time of 
producing a final nickel product from Which the 
usual deoxidizing elements are absent, has re 
sulted in the practice of manufacturing the pas 
sive type electrodes from electrolytically de 
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posited nickel. The slabs of electrolytic nickel 
are melted with carbon additions, the carbon be 
ing added to reduce the oxides in the molten bath 
to produce the nickel in a form which can be 
hot and cold rolled to produce thin sheets. Here 
again, the deoxidizer must be used in an excess 
so that at the end of the melt the nickel contains 
from 20 to .50 percent carbon. It is then neces 
sary to later remove the carbon from the nickel by heating it in the presence of wet hydrogen. 
This operation is a long and expensive one and 
again has a tendency to oxidize the nickel sheet 
after the carbon has been removed. 

I have found that slabs of electrolytically de 
posited nickel can be melted to produce a malle 
able metal which can be hot and cold Worked 
Without adding either the usual deoxidizers, the 
presence of which in the final nickel product is 
objectionable, or without adding carbon in ex 
cess. I accomplish this by the addition of rare 
earth metals, such as are found in the alloy 
known as Misch metal. While the composition 
of Misch metal varies, generally speaking, it con 
sists essentially of 40 percent cerium, 30 percent 
lanthanum, and 30 percent didymium, balance 
ytterbium and iron. The lanthanum and didym 
ium proportions of the Misch metal may con 
tain small quantities of the other rare earth. 
metals. 
In carrying out the invention, slabs of electro 

lytically deposited nickel are melted in the usual 
manner, the normal procedure being followed up 
to the point where the metal is completely mol 
ten. At that point I add a Small quantity of 
Misch metal to the bath. In actual practice, I 
have employed one pound of Misch metal to a 
1300 pound melt. This figure may, of course, 
wary. If the melting of the slabs is carried out 
in a manner that would normally result in the 
production of a minimum amount of nickel OX 
ides, the quantity of Misch metal added may be 
less. Greater quantities of Misch metal up to as 
much as three pounds may be added. The rare 
earth metals added to the melt reduce the nickel 
oxides to nickel and the resulting rare earth 
oxides disappear from the molten bath. Spectro 
graphic analyses of the cast and processed metal 
show traces of cerium and lanthanum. The 
amounts of cerium and lanthanum present do 
not exceed .2 percent. Likewise, if iron is present 
in the Misch metal, it is retained in the nickel 
forming about .12 to a maximum of 20 percent 

The presence of such a 
quantity of iron or the traces of cerium and lan 
thanum in the final product has no detrimental 
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effect and the nickel so produced is entirely satis 
factory for the manufacture of passive cathode 
elements. 
The nickel So produced contains no more im 

purities than are present in the nickel slabs with 
the exception of the Small amount of iron re 
ferred to. It is malleable, easily worked and an 
nealed and therefore does not require the an 
nealing treatments which are necessary with a 
nickel of high carbon content. 
Instead of adding the rare earth metals in the 

form of Misch metal, the desired quantities of 
rare earth metals, such as cerium, lanthanum 
and didymium may be added directly. In Such 
case the nickel produced would not contain the 
Slight Contamination of iron. 

I claim: 
1. A vacuum tube having electrode elements 

at least one of which is composed of nickel and 
traces of rare earth metals. 

2. A vacuum tube having electrode elements 
at least one of which is composed of nickel and 
traces of cerium and lanthanum. 

3. A vacuum tube having electrode elements 
at least one of Which is composed of nickel, a 
trace to 0.2 percent cerium and a trace to 0.2 
percent lanthanum. 

4. A cathode element for a vacuum tube con 
sisting of nickel containing traces of rare earth 
metals, and an activating agent comprising an 
oxide coating thereon. 
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5. A cathode element for a vacuum tube con 

sisting of nickel containing traces of cerium and 
lanthanum, and an activating agent comprising 
an oxide coating thereon. 

6. A cathode element for a vacuum tube con 
sisting of nickel containing a trace to 0.2 percent 
cerium and a trace to 0.2 percent lanthanum, 
and an activating agent comprising an oxide 
coating thereon. 
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