AGTING
AR P AT

Prior to being aged, the cathode in a eathodewpay tube consists
egsentially of a nigkel base covered with a lager of the mixed
oxides of barium, caleiwn, and strontiuwn. In this condition the
cathode is a poor emitter. It can be comverisd into an efficieoub
emitter, however, by the process of aging which reduces a porilon
of the bariun oxide to metallic barium, The mixture of barium and
alkaline earth oxides is a mach betber emitter than either component
alone,

The reduction of barium cxide takes place primarily due to the
presence of closely controlled impurities in the bage nickel which
act as reducing agents. The reduction sctually staris during activation,.
In fact, carbon and carbon moncxide, which are decomposition products
of the organic binder used in the cathode coating mixtuze, aid in
the reduction during activation. However, the optimam excess of
bariun cannot be produced under the vacuum conditions existing
during pumping, and must be attained durdng the aging operation,

The time reguired to achieve optimum barium content decreases
with inoreasing temperaturs. On the other hand, if vexy high teaperaiires
are applied, the emission decrsases dne to excessive evaporailon
of bariumm frem the surfece of the coating. The aging temperaburs
should therefors be chosen in a medium range in which the time
necessary for reaching maximum emisgion is not too long and in which
epnaegsive svaporation does not occinr

A socond function of aging is to remove residual gag from surrounding
elsctrodas, ges which might otherwise polson the cathode and reduce
its emission. This is sccomplished by applying positive potentials
to the adjscemt electrodes and bombarding them with a stream of
electrons. The gas thus evolved is plcked up by the getier. There
are several reasons why residual gas is present in splie of heating
during exhausts (1) the vacuum during exhaush is mot se good as that
Zollowing getser flash, (2) some gas is evolved during tip=off ond
getter flash, (3) if a metal hes been degassed even by intense eddy
current heating, additional gas is always set free by subsequent
electron bombardment, and (h? traces of metallic oxides in the gun
structures may be decompoged by hombarding electrons.

Due to the high cathode temperaturss required for aging, some barium
and bariun oxide svaporate from the cathode and deposit on grid-lo.l.
To prevent emission from this Ysecond cathode”, the heater voltage
is lowerad during the electronic bombardment of the adjacent electrodas.
Thig pemits the temperature of gride-lo. 1L to decrsase to the poimb
where it is readily poisoned by gss evolved from the other electrodss.

The flow of current required for degassing will also cause
electrolytic reduction of barium oxide in the coabting mixture.
An optimum aging scheduls mugt toke this factor into account.



SCHEDULE A

EQUIPMENT

1. Sources of following potentialss
a. 9.0 £ 5% volis AC
bo 11.5 5% volts AD
c. 3.0 0 wolts 1G
d, 600 ~ 10% volts D3

PROCEDJRE

1. With tube in any comwenient position, 1l.5 velts AC is
applied to the heater for 2% minubes.

2. The heater voltage is reduced to 9.0 voliss ¥ 3.0 volts
is applisd to grldeNo. 1 and ¢ 600 volts to grideNo. 2
for 30 minutes.

3o A1l applisd voltages ars removed and the tube is permitted
to cool at least 2 hours before being tested,

LIMITATIONS

1. Apply above schedule also to tubes rejected ab test for low
emission, but do not age ayy tube more than 3 times,

2. Take precautionary measures to avoid accidental raaging.



