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The Life of Vacuum Tubes with Oxide-Coated Cathode (Part 1)

—— The Estimation of Life of Tubes in Early Period ——

By Kenji Kitagawa
Mobara Works, Hitachi, Ltd.

Abstract

The results of practical life test of vacuum tubes show that the emission fault
occurs far more frequently than any other faults including cracking of bulb glass,
snapping of heater wire, lowering of vacuum and various mechanical faults. With
the above in view, the writer dealt with ‘‘the life of tubes’ in this article solely
in relation to the emission fault.

In the first place, in order to find out the most suitable method for estimating
the breakage of tubes by emission fault, the writer has observed aspects of pericdical
variations of the characteristics during the life test at various cathode temperatures.
By these observations, it has been clarified that the life of tubes has an intimate
correlation with their initial characteristics measured at rather low cathode tempera-
ture. It follows that the life of tubes can be predicted by measuring the initial
characteristics at the lower cathode temperature. According to the test results, it is
better for life estimation to consider the initial value of mutual conductance g,,, 42,./2n
(4gn represents the change of gn on small variation of cathode temperature), equivalent
resistance of oxide cathocde or emission at the lower cathcde temperature. Moreover,
it was confirmed by experiments that, except for tubes for special use, characteristics
of various tubes used for varicus operating conditions and purposes can be estimated
and compared by this estimation method. Therefore, application of this method in
the manufacture of regular tubes will add much to the improvement of the quality
and the level of the efficiency of tubes. Such usefulness of the methoed should testify
to the superiority of this method over the conventional life test method by means of
over-heating cathcde. The writer remarks in the end that the methcd will afford a
clue to the clarification of life mechanism of tubes when the consistency of the method

in the presumption of tube life is considered.
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