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The Electric Characteristics of Alumina as Heater-
Cathode Sleeve Insulator in Vacuum Tubes

By Eiichi Chiaki
Mobara Works, Hitachi, Ltd.

Abstract

In the vacuum tubes with indirectly heated cathode, especially in the repeater
tube, the electrical resistance existing bstween heater and cathode sleeve is required
to be high with a view to reducing noise.

To satisfy this requirement, it is a usual practice to insert an alumina coated
heater wire in the cathode nickel sleeve, thus making the alumina serve as an insu-
lator between the heater and the sleeve.

The writer investigated the electrical properties of the alumina used on the heater
wire at high temperatures and in high vaccum, using a vaccum tube specially de-
signed for the purpose. The experiment was conducted under various conditions
to see the characteristics such as the change of current leakage of alumina at va-
rying temperatures and impressed voltage, the change of resistivity according to
impurities contained and the variation of leakage current as a function of distance
between sleeve andheater. All these characteristics were measured reversing the
direction of electrical current every time.

As the result of the experiment, it was ascertained that; when the voltage of nickel
sleeve was positive, (1) the leakage current was not influenced by the impurity
contained or baking temperature of the alumina, (2) the alumina had a thermionic

emission, (3) the leakage current saturated at higher voltage, and when the vol-
tage of nickel sleeve was negative, (1) the leakage current was influenced evident-

ly by the impurity contained and baking temperature, (2) the higher the amount
of impurity or the lower the baking temperature, the more increased was the cur-

rent.
From these results, it is concluded that the current leakage is caused due to the

thermionic emission from alumina when the sleeve is positive, and when negative,
due to the conduction through alumina layer.
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Table 1. Variation of Work Function due to
Heat-Treatment Temperature
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Table 2. Results of Spectroanalysis of Aluminas
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