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This invention relates to photo-electron emissive dis~ 
charge devices in which image intensification can be 
achieved by accelera-ting the photo-electrons and causing 
them to impinge on a target with a high velocity. The in 
vention is applicable for example to image intensiliers, 
photo-multiplier devices or'television or other image 
pick-up devices. 

It has been found that in photo-electron emissive dis 
charge devices in which image intensification is achieved 
by accelerating photo-electrons and causing them to im 
pinge on a target with a high velocity, spurious` noise sig 
nals are liable to be produced, which signals cannot be 
accounted for by t-he more usual causes of spurious sig 
nals. 
The object of the present invention is to provide an 

improved photo-electron emissive discharge device in 
which image intensification can be achieved 'by acceler 
ating the photo-electrons and causing them to impinge on 
a target with a high velocity, with a view to reducing 
the liability for spurious signals to -be produced. 

It has been found by the inventors that the spurious 
signals above referred to arise lbecause positive ions can 
be produced at or near high voltage electrodes in dis 
charge devices in which the photo emissive electrons are 
accelerated to a high velocity by the electric field in the 
device. Such ions may be liberated especially from the 
surface of the target on which the photo-electrons im 
pinge Vand the ions so liberated may be accelerated by the 
electric field which acts on the electrons, but in the 
opposite direction to the electrons so that they arrive at 
the photo-electron emissive cathode with sufficient energy 
to release secondary electrons. These in turn travel to the 
target and give rise to the spurious signals. For example 
in an image intensifier positive ions released from the 
surface of the luminescent screen in which the intensified 
light image is produced may impinge on the photo 
cathode with energies of l0 kilovolts or more and each 
ion may produce several secondary electrons. 
Having regard to the cause of the spurious signals 

found by the inventors, there is provided, according to 
the present invention, a photo-electron emissive dis~ 
charge device comprising a photo-electron emissive 
cathode for converting incident light into an electron 
stream, a target for said elect-ron stream, said target be 
ing arranged to receive a high voltage so that electrons 
of said electron stream can impinge on the target with a 
high velocity and wherein to reduce the release of ions 
the surface of the ltarget on which the photo-electrons 
impinge is provided with a porous coating `formed by 
evaporation of metal onto the surface of the target in a 
gaseous atmosphere, which coating tends to trap such 
ions. 

It is lbelieved that the porous coating is effective be 
cause the ions remain trapped for a sufficient time to en 
able their cha-rge to be neutrolised. The porous coating 
is a metal coating formed by evaporating a suitable 
metal in a gaseous atmosphere. 
Any other electrode at which when the device is op 

erating the electric field intensity is suñ’icient for release 
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of ions may also be provided with a porous coating. For 
example an accelerating elect-rode or more than one ac 
celerating electrode disposed between the photo-cathode 
and the target may be provided with a porous coating. 
A further spurious noise signal may be set up in a 

photo-electron emissive discharge device by reflected 
light feedback. For example if the photo-emissive cath 
ode of the device is semi-transparent, as in the case of 
an antimony photo-cathode sensitised with caesium or 
with a plurality of alkali metals, some incident light, par 
ticularly at the long wave end of the visual spectrum may 
pass through said photo-cathode and subsequently be re 
fiected back to said photo-cathode by other electrodes 
in the device or by glass or aluminised surfaces for ex 
ample. In one embodiment of the invention the above 
mentioned porous coating is of such a material as to pro 
vide an intense, black, non-reflecting surface so as to re 
duce said light reflection. 

In order that the invention may be clearly understood 
and readily carried into effect it will now be more fully 
described with reference to the accompanying drawings 
of which: 
FIGURE 1 shows one -form of photo-electron emissive 

discharge devices according -to an embodiment of the in 
vention, and 
FIGURE 2 is a detail of FIGURE 1 on an enlarged 

scale. 
The invention will be `described with reference to the 

drawing, Iby way of example, as applied to a single stage 
image intensifier which comprises a substantially cylin 
drical envelope 1 having on one end wall a photo~electron 
emissive cathode 2 which may by way of example be of 
antimony sensitised with caesium or a plurality of alkali 
metals. On the other end Wall of the envelope 1 there is 
formed a luminescent screen 3'. Between the photo-cath 
ode 2 and luminescent screen 3 there is provided an an 
nular accelerating electrode 4 and during operation of 
the device, the envelope 1 4will be surrounded by a focus 
sing coil and the electrode 4 and screen 3 wlill be main 
tained at high positive potentials with respect to the 
photo-cathode 2. 
The luminescent screen 3 is shown in greater detail in 

FIGURE 2 and comprises a layer 5 of luminescent mate 
rial which may be formed ̀ on the end wall of envelope 1 
by gravity deposition or electrophoresis. The layer 5 is 
covered with a layer 6 of aluminum which is evaporated 
in a high vacuum, for example Iat a pressure of 2><105 
millimetres of mercury, the layer 6 having a thickness be 
tween 250 A. and 1,000 A. The layer 6 is then covered 
by a porous coating 7 which may also be of aluminium 
evaporated in an atmosphere of an inert gas such as argon 
at a pressure between 0.2 and 2 millimetres of mercury. 
By way of example a coating 7 of suitable thickness may 
be formed by evaporating 10 milligrams of aluminium at 
a distance of 31/2 inches from the surface on which it is to 
be deposited, the area of the surface being about 20 sq. 
cms. 

The porous coating 7 of aluminium provides a black 
non-refiecting surface, and a similar coating may, if de 
sired be provided on the electrode 4. In the case of the 
luminescent screen of an image intensifier it is desirable 
that the porous coating 7 should not substantially reduce 
the energy of penetrating electrons and for this purpose 
a low density material such as aluminium for the porous 
coating is particularly desirable. In other cases where 
density is not so important as on the electrode 4, for exam 
ple, other materials may be used to form the porous coat 
ing. Examples of such materials are gold and silver. 
When the device which is illustrated in FIGURES 1 and 

2 is in operation it is connected to an external circuit in 
such a way that the accelerating electrode 4 is maintained 
at va positive potential of 5 kilovolts with respect to the 
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photo-cathode 2 whilst the aluminium layer 6 on the 
luminescent screen 5 is maintained at a positive poten 
tial of 10 kilovolts, also with respect to the photo-cathode 
2. The intensifier is moreover disposed inside a focussing 
solenoid which produces the magnetic ñeld parallel to 
the axis of the intensiñer. 

In the particular image intensiñer described and illus 
trated only one accelerating electrode is provided, but if 
desired two or more such electrodes may be provided, 
any or all of which can be provided with a porous coating. 
Moreover, the invention is also applicable to image intensi 
fiers having a plurality of stages, each with a photo 
cathode, in which case one or more of the luminescent 
screens may include a porous layer. The invention can also 
be applied to other photo-electron emissive devices such 
as image orthicons or other television or image pick-up 
tubes or photo-multiplier devices. 
One type of television or image pick-up tube to which 

the invention is especially applicable is a tube of the type 
in which the target comprises a layer of insulating mate 
rial which exhibits electron bombardment induced con 
ductivity. In a tube of this type the photo-electrons from 
the photo-cathode impinge on the target with a very high 
velocity, in the order of l0 kilo electron volts. The image 
electrons are therefore particularly liable to liberate posi 
tive ions from the surface of the target on which they 
impinge. It will be understood that in a tube of this type 
the conductivity induced by the image electrons causes 
charges to be accumulated on different elemental areas 
of the target. These charges are discharged periodically 
by scanning the target with a low velocity electron beam, 
for example. If electron beam scanning is employed, the 
scanning section of the tube is generally of a similar con 
struction to the scanning section of an image orthicon. 

It will be understood that the invention is also ap 
plicable to image intensiñers which are constructed in 
tegrally with television pick-up tubes. 
What we claim is: 
1. A photo-electron emissive discharge device com 

prising a photo-electron emissive cathode for converting 
incident light into an electron stream, a target for said 
electron stream, said target being arranged to receive a 
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high voltage so that electrons of said electron stream can 
impinge on the target with a high velocity and wherein to 
reduce the release of ions the surface of the target on 
which the photo-electrons impinge is provided with a 
porous coating formed by evaporation of metal onto the 
surface of the target in a gaseous atmosphere, which 
coating tends to trap such ions, said device constituting 
an image intensiñer and in which said cathode converts 
an incident light image into an electron image which in 
operation of the device impinges on said target, land said 
target comprises a luminescent layer having a conducting 
metallic layer formed on the surface of the luminescent 
layer facing said cathode by evaporation in a high vacu 
um, said porous layer being provided on said conducting 
layer. 

2. A device according to claim 1 in which said porous 
coating comprises aluminium. 

3. A device according to claim 2 in which said porous 
layer is produced by evaporating aluminium in an inert 
gas at a pressure between 0.2 and 2 millimetres of mer 
cury. 

4. A device according to claim 1 in which said porous 
layer is black. 
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