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The Life of Vacuum Tubes with Oxide-Coated Cathode (Part 2)

——— The Influence of the Operating Current Density and
the Electrode Material on the Life of Tubes ——

By Kenji Kitagawa
Mobara Works, Hitachi, Ltd.

Abstract

First, in order to study an influence of the interface-layer on the life of tubes,
the writer compared the time variations of the characteristics during life test of two
batches of CZ-501 D Tubes manufactured under varied treatments ; They were grouped
to two, one being heated at the part of cathode without taking emission current, and
the other group supplied with emission current. As a result, the latter proved, quite
contrary to expectation, to have considerably shorter life than the former. And in-
vestigations into the cause of this apparent disagreement disclosed that the life of
tubes is limited by the increase in the coating-resistance than by the growth of the
interface-resistance between the cathode core and the oxide-coating. It seems that
this tendency of increasing of the coating-resistance depends on the poicsoning reaction
of the gases which are given off during operation from electrodes of the tube or
which remain in the bulb when it is sealed off. The increase in coating-resistance
causes a correspending decrease in emission or mutual conductance.

Next, the writer studied also the effect of the component parts of the electrode
such as plate and grid, and their treatment on the life of tubes. As a result, it was
ascertained that the short life of the tubes is ascribed to the use of iInsufficiently
degassed or cleaned electrodes. 'This is especially so when the tubes employ iron
anode, due to gas given out by the iron anode.

It is concluded from the above and the report published in the previous issue that
the time variations of the cathode activity are roughly expressed by a first order
reaction velocity equation and for the study on the mechanism of the life of tubes,
poisoning reactions at the oxide coating-vacuum houndary during use afford an im-
portant clue. And, further, it follows that the evolution of gas [rom electrodes or

residual gases in the bulb make a decisive factor in determining the life of tubes.
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Fig. 1. Influence of Operating Current Density
on Variations of Mutual Conductance
During Life
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Table 3. Comparison of Deteriorating Rate of Characteristics of Tubes Having Various
Electrode Materials and their Treatments

e n Nlrayﬁfﬂl)thrﬁzt’#@ Pt’* ¥ ﬂ‘i|Pt:a!J~"7“ o B Rk
s M | gy T~ _ LR Ak
2 110 /hr 0.35 } +0.55 0.35 0.40 0.68
Ag /@ 2/1,000 hr 16.6 | 1360 10.7 20.0 +50.0
I mA /hr 0.41 | 0.35 0.41 0.45 0.57
AK db/1,000 hr 0.40 +1.05 0.40 0.40 +1.00
N 5 5 5 4 5
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Table 4. Comparison of Life of Tukes Having Various Electrode Materials and Their Treatments
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