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The present invention relates to electron dis 
charge devices such as a light transformer which 
includes a cathode comprising an electrically 
conducting base having an electron emissive 
coating, said base having contiguous raised and 
unraised portions. 
In many electron discharge devices used in or 

in connection with pictude transmission or tele 
vision, photo-cathodes are provided having an 
emitting coating formed upon a base of conduc 
tive material to provide an electrical connection 
to the photo-Cathode. For example, a light 
transformer may comprise such a photo-cathode 
disposed parallel to and spaced from a fluorescent 
screen. In operation the screen is maintained at 
a positive potential with respect to said base, and 
an optical image is focussed on to the photo 
cathode and causes emission therefrom of photo 
electrons, which are projected on to the fluo 
rescent Screen to form a Visibile image. Im SOIme 
cases, particularly where the photo-cathode and 
the fluorescent screen are in close juxtaposition, 
for example, only separated by a distance of the 
order of a millimetre, an optical image is pro 
jected on the photo-cathode through the con 
ducting base. In cases where the image is pro 
jected through the base the latter must be thin 
enough to be transparent and is usually deposited 
on an insulating support of mica, or other Suitable 
material, for example, by evaporating metal Such 
as silver on to the support, and in order to secure 
good contact between the base and the lead or 
leads to the photo-cathode, the base is thickened 
at its peripheral portion where it is not required, 
to be transparent. This thickening may be ef 
fected for example, by masking the portion of the 
conductive base which is required to remain 
transparent, and evaporating further conductive 
material, usually silver, on to the portion where 
the base is to be thickened. Usually, the thick 
ened portion of the base forms a raised annular 
portion surrounding the unraised central portion. 
In operating light transformers having photo 

cathodes. With conducting bases having an an 
nular raised portion of the kind described, it has 
been found that unwanted electron emission 
takes place from the region of the junction be 
tween the unraised and raised portions of the 
base. Thus, even when the electron-emissive 
surface was not illuminated it was found that a 
bright ring was produced. On the associated 
fluorescent Screen due to emission from the 
boundary region referred to. This is particular 
ly SO where the photo-Cathode and screen are in 
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the device with a small potential difference be 
tween the cathode and screen, a very high field 
gradient is established Owing to the close juxta . 
position. Such emission is undesirable because, 
apart from causing undesired illumination of the 
fluorescent screen, it reduces the contrast of the 
picture reproduced. On the fluorescent Screen. 
The object of the present invention is to pro 

vide an electron discharge device of the kind set 
forth and an electric circuit arrangement includ 
ing Such a device wherein unwanted emission of 
electrons which would occur at the junction be 
tween the raised and unraised portions of the 
conducting base of the cathode is eliminated. 

In accordance with the present invention, 
there is provided an electric circuit arrangement 
including an electron discharge device having a 
Cathode comprising an electrically conducting 
base which has an electron-emission coating, said 
base having contiguous raised and un raised por 
tions, said raised portion declining gradually in 
the neighbourhood of the junction between said 
portions down to said unraised portion, and 
wherein the device is operated with such field in 
tensity at Said cathode that in the absence of the 
gradual decline between said raised and un 
raised portions excessive concentration of electric 
field would occur at the junction between said 
portions giving rise to unwanted emission of elec 
trons. The invention further provides an elec- : 
tron discharge device including a cathode of ex 
tended area having an electrically conducting 
base having an electron-emitting coating facing 
a member which is substantially coextensive with 
Said cathode for receiving electrons emitted from 
Said Surface of said cathode and disposed in close 
juxtaposition to said cathode, said base having 
contiguous raised and unraised portions, said 
raised portion declining gradually in the neigh 
bourhood of the junction between said portions 
down to Said unraised portion so that, in opera 
tion, excessive concentration of the electric field 
between said cathode and said screen giving rise 
to unwanted emission of electrons which would 
occur in the absence of a gradual decline at the 
junction between Said portions is avoided. 
In a preferred method of carrying the inven 

tion into practice, a method of forming the cath 
ode of the device is employed comprising the step 
of forming the raised portion of said base by 
evaporating material on to said base while inter 
posing a mask in front of said base to define said 
unraised portion, said mask being spaced from 

close juxtaposition since, even when operating 55 said base so as to permit said material to creep 
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under the edges of the mask whereby said grad 
ual decline is formed. 

In order that the said invention may be clearly 
understood and readily carried into effect, the 
same will now be more fully described with ref 
erence to the accompanying drawing, in which 

Figure 1 is a diagram illustrating the disposi 
tion of the cathode and electron-receiving screen 
in a device in which unwanted emission of elec 
trons occurs, and 

Figure 2 is a diagram similar to Figure 1 of 
a device in accordance with the present in 
vention. 

Figure 3 is a showing of the apparatus used 
for forming an electrode in accordance with the 
invention. 
Each figure of the drawing shows in section an 

evacuated envelope to enclosing a mica sheet 
on which the conductive base for the photo 
cathode is deposited as indicated at 2. The con 
ductive base 2 may comprise a layer of silver 
evaporated or otherwise coated on to the nica, 
but sufficiently thin to be transparent. The 
silver may be put down by evaporation from a 
heated filament 4 (Figure 3), as is well known 
in the art. In order to afford good contact to 
a lead, such as 3, the periphery of the base 2 
is thickened as shown at 4. This thickening may 
be effected by applying a mask 2 over the part 
of the base 2 required to remain transparent and 
evaporating additional silver from evaporator 
past the edge of the mask so as to form a raised 
annular portion as represented at 4, Surround 
ing the unraised i central part of the base 2. If 
the mask 2 is placed close against the base, the 
raised annular portion 4 is formed with a sharp 
inner edge at its junction with the unraised por 
tion as indicated at 5 in Figure 1. When the 
photo-cathode is in use, for example, in close 
juxtaposition with an anode electrode compris 
ing a fluorescent screen shown at 6 in Figure 1, 
lines of electric force are developed between 
the two screens in the manner indicated by the 
dotted lines in Figure 1, a concentration of the 
lines of force occurring at the sharp corner 
formed at the edge 5, giving rise to unwanted 
electron emission from the parts of the base 2 
in the vicinity of the edge 5, even when the photo 
cathode is not illuminated. In order to Overcome 
this drawback, the annular portion 4 is formed 
or treated in such manner as to form a bevel at 
the boundary between the raised annular portion 
and the unraised central portion of the base, as 
indicated at T in Figure 2. Thus, the raised 
portion will decline gradually down to the un 
raised portion, and consequently, the Concentra 
tion of lines of force occurring at the edge of 
Figure 1 is avoided and the unwanted electron 
emission will not take place. 
The bevelled edge may be formed by spacing 

the mask 2 away from the base to protect the 
unraised central portion of the base 2 away from 
the base while forming the raised annular por 
tion 4. In this way a certain amount of evapon 
rated material will be allowed to creep under the 
edges of the mask and the desired form of edge 
will be obtained. The annular portion 4 of Fig 

O 

4. 
ure 1 may alternatively be bevelled mechanically 
to produce the desired shape. 
While the invention has been described in 

detail in connection with a light transformer 
having a fluorescent screen arranged in close 
juxtaposition with a photo-cathode, it will be 
understood that the invention is also applicable 
in-cases where the photo-cathode and the screen 
on to which the photo-electrons are projected 
are remote from each other and electron focus 
sing means are employed for focussing the elec 

20 

tron beam from the cathode on the screen. 
What claim is: 
1. An electron discharge device including a 

cathode comprising an electrically conducting 
base and an electron-emissive Coating om Sald 
base, an anode electrode including a fluorescent 
screen closely spaced from said base, said base 
having contiguous raised and unraised portions, 
said raised portion declining gradually in the 
neighborhood of the junction between said por 
tions down to said unraised portion to prevent 
excessive concentration of electric field at the 
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junction between said portions resulting in 
unwanted emission of electrons between said 
cathode and said anode Screen. 

2. An electron discharge device including, a 
cathode of extended area including an electrically 
conducting base and an electron-emitting coat 
ing on said base, a member including a fluores 
cent Screen substantially coextensive with Said 
cathode and spaced in the order of a millimeter 
from said cathode coating, said base facing said 
anode screen having contiguous raised and un 
raised portions, said raised portion declining 
gradually in the neighbourhood of the junction 
between said portions downto said unraised por 
tion to prevent excessive concentration of the 
electric field between said cathode and said fluo 
rescent Screen giving rise to unwanted emission 
of electrons from said cathode. 

3. An electron discharge device according to 
claim 2, wherein Said Cathode includes a photo 
emissive Surface and Said unraised portion of 
said base is transparent. 

4. A method of forming a cathode electrode on 
a Supporting base, the method comprising the 
steps of, covering one Surface of said base by a 
mask, spacing said mask from Said base Surface, 
evaporating material onto said surface of the 
base not covered by Said mask to form a raised 
portion of said base, continuing the evaporation 
of said material until a decline is formed be 
tween the said raised portion and said base by 
the material collecting on said base under the 
edges of the spaced mask. 
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