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The Life of Vacuum Tubes with Oxide-Coated Cathode (Part 3)
— An Influence of Core Material on the Life of Tubes —

By Kenji Kitagawa
Mobara Works, Hitachi, Ltd.

Abstract

In order to study an influence of cathodes made of a core metal containing some
impurities, such as iron and copper, on the life of tubes and various phenomena of
their interface compound on the life of tubes, the writer first compared the life
characteristics of iron core and copper core with that of nickel core using test diode.
Tubes with iron or copper core, needless to say, not only showed a poorer value of
life characteristics than those made with nickel core, but also affected the character-
istics value reached during the activation. But the emission value reached by the
tubes with iron core during the activation was not so small when compared with
that of nickel core. As pointed out by Liebold, the cause for such a difference
between different metals, such as between nickel core and iron core, and between
different additions such as iron and copper, will be explained by the differences in
the heat of formation of the core metal oxide and the dissociation pressures. The
unfavorable characteristic of iron as a core metal, for instance, can be explained in
the following way: The interface layer of cathodes with iron core, consisting of
alkaline earth ferrites, dissociates and gives off an especially large quantity of
oxygen which can be measured. It is possible that this large quantity of oxygen
cannot be absorbed by the getter of the tube during life test, causing serious
poisoning on the oxide coating. Further evidence of such an influence of iron core
on emission was proved in many other experiments.

Next, he compared the life characteristics of cathodes with platinum core with
that of nickel core using CZ-501D tubes. Although he found no difference in

emission and life, this result may be attributed to the poor treatment of electrodes

in the tube.
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Table 1. Spectro-Analysis of Various Sleeves
and Anode Material of Test Diode
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Fig. 1. Variation of Anode Current of Tubes with
Different Core Metals During Life Test
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Fig. 2. Variation of Emission Current of Tubes with

Different Core Metals During Life Test
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Table 2. Comparison between Mean Value of Emission, Life, etc. of Tubes
with Different Core Materia's
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Table 3. Spectro-Analysis of Various Sleeves and Anode Material of CZ-501D Tubes
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Table 4.

Comparison between Initial Characteristics of CZ-501 D Tubes
with Different Core Metals
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