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1 Claim. ((11. 117—211) 

This invention relates to the manufacture of electrodes 
which are sensitized so as to be emitters of photoelectrons 
or secondary electrons. 
One form of electrode which has been proposed hitherto 

for use as a semitransparent photoelectric cathode in elec 
tron discharge devices, comprises a layer of bismuth on 
to which is evaporated a layer of silver and which is 
then exposed successively to oxygen, caesium and again 
to oxygen. Such an electrode may be formed, for ex 
ample by evaporating a layer of bismuth on to a suitable 
transparent support, for example on the inner surface 
of a glass envelope, until the light transmission through 
the support is reduced to about 60 to 70 per cent of its 
original value. Thereafter, silver is deposited by evapora 
tion on to the layer of bismuth until the total light trans 
mission is reduced to about 50 to 60 per cent. The silver 
layer is then oxidized by exposing the support in an elec 
tric discharge in oxygen until the light transmission in 
creases to the value prior to the silver deposition, the 
assumption being that silver oxide is completely trans— 
parent. Thereafter the support is exposed to caesium 
vapour by conventional methods while baking the sup 
port at about 150° C. and ?nally, after cooling the sup 
port, super?cial oxidation of the layers is effected. This 
method has however, the disadvantage that consistent 
sensitivities are not obtained. Occasionally a sensitivity 
of the order of 40 ,ua/L. (micro-amperes per lumen of 
incident light) is obtained, but sensitivities between 15 
and 25 na/L. are more usual and, for reasons which 
are not apparent, sensitivities as low as 5 to 8 na./l. are 
quite frequent. There is also the disadvantage that the 
sensitivity has a tendency to decrease after the envelope 
of the device has been sealed off the pump, in some 
cases to a value as low as half the initial value, this de 
crease being particularly marked for red light. 
The object of the present invention is to reduce the 

above-mentioned disadvantages. 
According to the present invention there is provided 

a method of manufacturing an electrode which is sensi 
tized to be an emitter of photoelectrons or secondary 
electrons comprising the steps of depositing successively 
on a suitable support a layer of bismuth, a layer of silver, 
a layer of bismuth and a further layer of silver, oxidizing 
the last-mentioned layer of silver and subsequently sen 
sitizing the electrode by exposure to an alkali metal. 
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In one example of manufacturing a semi-transparent 

photocathode in accordance with the present invention, 
a layer of bismuth is deposited on a transparent support 
in an evacuated envelope by evaporation until the light 
transmission through the support is reduced to about 75 
per cent. A layer of silver is then deposited by evapora 
tion on to the bismuth layer until the light transmission 
is reduced to about 65 per cent. Thereafter a second 
layer of bismuth is deposited until the light-transmission 
is about 55 per cent and then a second layer of silver 
is deposited until the light-transmission is about 50 
per cent. Subsequently oxygen is introduced into the 
envelope and if necessary an electric discharge is initiated 
and maintained in the oxygen until only the top layer of 
the silver is oxidized, as indicated by a restoration of the 
light-transmission through the support and the deposited 
layers to about 55 per cent of the value before the depo 
sition of the top layer of silver. Caesium vapour is 
thereafter introduced and the electrode is sensitized While 
the envelope is being baked, in known manner. Super 
?cial oxidation may then be effected after cooling the 
envelope, although in accordance with the present inven 
tion satisfactory results have been obtained without such 
super?cial oxidation. 

Phitoelectric cathodes manufactured in this way have 
been foundto have sensitivities about 40 na/L. and the 
results appear to be reproducible. Sensitivities up to 
70 na/L. have been obtained. Moreover, the sensitivity 
and in particular the red response has been maintained 
under test over several Weeks, and no fatigue has been 
observed. The mechanism of the improvement which 
is obtained as a result of the present invention is not 
fully understood. 
What I claim is: 
A method of manufacturing an electrode sensitized to 

be an emitter of photoelectrons or secondary electrons, 
comprising the steps of evaporating a layer of bismuth 
on to a transparent support until the light transmission is 
reduced to the order of 75 per cent, evaporating a layer 
of silver on the bismuth layer until the light transmission 
is reduced to the order of 65 per cent, evaporating a layer 
of bismuth on the silver layer until the light transmission 
is reduced to the order of 55 per cent, evaporating a layer 
of silver on the latter layer of bismuth until the light 
transmission is reduced to the order of 50 per cent, ex 
posing the metal evaporated on said support to oxygen 
until the light transmission is increased to the order of 55 
per cent, and thereafter exposing the metal evaporated on 
said support to caesium. 
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