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This invention relates to electron multipliers 
employing electron permeable electrodes and to 
an improved electron permeable electrode and to 
a method of making such an electrode. 
A kind of electron multiplier to which an elec 

trode in accordance with the invention is ap 
plicable is described in the specification of British 
Patent No. 457,493. In Figure 1 of this specifica 
tion the target electrodes are in the form of 
meshes or grids, primary electrons impinging on 
the metal of the mesh and releasing secondary 
electrons which are drawn through the interstices 
in the mesh. A very thin continuous metal film 
may also be used as the target. 

It has been found to be exceedingly difficult 
to manufacture electron permeable electrodes 
comprising thin metallic films which are suf 
ficiently robust to be handled during their mount 
ing in the envelope of the discharge device. It 
is therefore one of the objects of the present in 
vention to-provide an improved electron multi 
plier employing an electron permeable electrode 
and to provide an improved electrode for use in 

- such multipliers and a method of making such 
improved electrodes. 
According to one feature of the invention an 

electron multiplier is provided comprising a 
source of primary electrons and one or more sec 
ondary electron emitting electrodes permeable to 
electrons, each secondary electron emitting elec 
trode comprising a thin metallic film through 
which electrons can be passed, the film being Sup 
ported upon a fine mesh structure, the interstices 
of the mesh being sufficiently small to enable the 
thin film to withstand the normal air currents en 
countered in a room. 
According to another feature of the inven 

tion a method of making electron permeable elec 
trodes is provided comprising applying to a mesh 
structure a soluble layer, so as to cover the in 
terstices of the mesh, applying to the soluble 
layer a thin metallic film and dissolving the Sol 
uble layer so as to leave the metallic film Sup 
ported on the mesh structure. 
A further object of the invention is therefore 

to provide an electron multiplier in which several 
stages of electron amplification can be employed 
in a relatively small compass and without the aid 
of special focussing lenses. 
According to another feature of the invention 

an electron multiplier is provided comprising a 
number of secondary electron emitting electrodes 
and consisting of a thin metallic film mounted 
upon a grid-like supporting structure such films 
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electrons and arranged so close together as to 
avoid the necessity of providing special lenses be 
tween successive electrodes for focussing 
purposes. The grid-like supporting structures 
are arranged to be in alignment and are held at 
increasing positive potentials for the purpose of 
accelerating secondary electrons emitted from 
the first multiplying electrode, the tertiary elec 
trons emitted from the secondary multiplying 
electrode, and so on. . . 
In order that the said invention may be clearly 

understood and readily carried into effect it will 
now be more fully described with reference to the 
accompanying drawing in which: 

Figure 1 illustrates diagrammatically an elec 
tron multiplier employing electron permeable 
electrodes in accordance with the invention, and 

Figure 2 illustrates an electron discharge de 
vice embodying the invention and suitable for 
use as a television transmitting tube. 

. As shown in Figure 1 the electron multiplier 
comprises an evacuated envelope A having at one 
end a photo-sensitive cathode B and at the other 
end a screen C which is rendered luminous under 
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the impact of electrons. Between the cathode 
B and Screen C are three electron permeable 
electrodes in accordance with the invention com 
prising meshes or grids D which support the 
thin metallic films E. These metallic films are 
arranged to be secondary emissive so that photo 
electrons liberated from the cathode B on pro 
jecting an optical image thereon impinge on the 
first secondary emitting electrode releasing sec 
Ondary electrons which are then caused to im 
pinge on another secondary electron emitting 
electrode. This is repeated any desired number 
of times and the produced electrons are finally 
projected onto the screen C. The velocity of the 
various electron streams and the potentials at 
which the electrodes are maintained in operation 
serve to cause amplification of the original photo 
electrons liberated from the cathode B, the device 
shown in Figure 1 functioning in a known man 
ner as a picture multiplier. Suitable focussing 
means may be necessary between the various 
electrodes, such focussing means being indicated 
by magnetic focussing coils F. Accelerating elec 
trodes may also be provided between the various 
electrodes in known manner. The invention is of 
Course not limited to the type of multiplier shown 
in the drawing since, if desired, it may be applied 
to other types, such as to the type of multiplier 
in which the screen C is replaced by a mosaic 

being so thin as to be pervious to the flow of 55 Screen arranged to be scanned by a suitable 
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each of said secondary electron emitting elec 
trodes comprising a thin electron permeable 
metallic film mounted on a grid-like supporting 
structure, means positioning said secondary elec 
tron emitting electrodes in relatively closely 
Spaced relationship, means to focus the electrons 
from the source upon the first of the secondary 
electron emitting electrodes, the secondary elec 
trons from the last secondary electron emitting 

electrode being adapted to be focussed upon the 
electron responsive electrode, and leads whereby 
the 'secondary electron emitting electrodes may 
be maintained at increasingly positive potentials 
with respect to the source of primary electrons, 
the spacing between the secondary electron 
emitting electrodes being less than one milli 
meter. 
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