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ABSTRACT OF THE DISCLOSURE 
A high vacuum, high voltage electron discharge tube 

having a cylindrical anode with a target Surface at one 
end for receiving primary electrons and emitting photo 
electrons which are prevented from striking the envelope 
of the tube by a shield which surrounds the anode and is 
between the end of the anode and a cathode shield. This 
shield is supplied with a potential relative to the anode 
which prevents the photoelectrons from striking the in 
terior of the envelope but returns them to the interior of 
the anode. 

The invention relates to a high vacuum discharge tube 
for high voltages comprising an anode cylinder having at 
least one open end and inside the cylinder an anode sur 
face arranged perpendicular to the cylinder axis and fur 
thermore comprising a cathode placed outside the cylin 
der and being Surrounded by screening means, said 
Screening means having an opening provided with screen 
ing surfaces, and located at some distance opposite the 
open end of the anode cylinder. 

In some known high vacuum discharge tubes screens 
are provided to prevent surface charges being formed on 
the wall of the vessel and also to prevent primary or 
secondary electrons from leaving the cathode-anode space 
unintentionally. 

Such discharge tubes have a cathode or electron emit 
ting filament placed inside a generally cylindrical anode. 
However, the known screening means are not suitable for 
high vacuum discharge tubes for high voltages as these 
tubes are exposed to temperatures which require screen 
ing means of a particular type. With the known means 
an effective screening cannot be realized. 

In high vacuum rectifier tubes in particular for high 
and very high voltages, screening means are known which 
Surround a cylindrical anode at such a distance, that 
the anode surfaces exposed to electron bombardment are 
situated inside the screening cup. 
These screening means are intended to prevent charged 

carriers escaping from the active discharge space and 
thus can no longer reach the wall of the vessel which 
otherwise would cause in the long run a brownish dis 
coloring of the glass. 
The so-called ballast tubes as presently available also 

show this brownish discoloring. These ballast tubes are 
used in color television receivers in which they are con 
nected in parallel with the colour picture tube in order to 
keep constant the sum of the currents through the pic 
ture tube and the ballast tube. This is an essential func 
tion as otherwise the colors will not be reproduced cor 
rectly. The ballast tubes are triodes, which show as soon 
as they are switched on fluorescence of the glass wall 
which disappears when the tube has been in operation 
for a longer time and then changes into a brownish dis 
coloring of the glass. It appears that the discoloring re 
Sults from a decomposition of the lead oxide contained 
in the glass. The higher the operating voltage of the tube, 
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the greater is the decomposition of the lead oxide and 
this will finally result in the destruction of the glass 
vessel. 
As already mentioned the anode surfaces of these high 

vacuum discharge tubes for high voltages are situated in 
side an anode cylinder such that the anode surfaces, 
viewed in the direction of the electron stream, lie deep 
in the cylinder. Thus, it is unlikely, that secondary elec 
trons set free at the anode by the bombarding primary 
electrons, can leave the anode cylinder in a direction 
opposite to the direction of motion of the primary elec 
tron stream and can arrive at the glass wall. The prob 
lem underlying the invention was first of all to establish 
the physical phenomena leading to the brownish dis 
coloring of the glass of the ballast tubes. As a result of 
measurements the inventors found, that at very high 
voltages a radio-active radiation is set free by the elec 
tron bombardment of the anode surface situated deep 
in the anode cylinder. This radiation strikes the surfaces 
of the cathode screening means and liberates at these 
surfaces primary electrons which can travel to and reach 
the glass wall unhindered. This phenomenon has up to 
now not been observed in electron tubes of the type 
mentioned. Therefore according to the invention there 
are provided in a high vacuum discharge tube for high 
voltages of the above-mentioned type screening means 
such that photoelectrons, liberated at the screening sur 
faces by radio-active radiation emanating from the anode 
surface and produced by electron bombardment of that 
surface situated rather deep inside the anode cylinder, 
are prevented from reaching the wall of the vessel and 
are forced to return to the anode cylinder. 

According to the invention the screening means may 
consist of a cup fixed to the cathode screening means 
and provided with a current supply lead, said cup sur 
rounding the anode cylinder up to a certain height and 
also surrounding the space between the cylinder and the 
screening surfaces. The cup itself may be provided with 
a supply lead leading to the outside of the tube. Alterna 
tively, according to the invention, the cup may be electri 
cally connected to the cathode screening means which 
results in a simpler construction. 

In many cases it is sufficient to use as screening means 
according to the invention, a metal ring adjacent to the 
tube wall, and to provide the ring with supply lead leading 
to the outside of the tube. According to the invention 
this metal ring is fixed to the cathode screening means 
and is electrically connected thereto. Moreover it is pos 
sible to connect the cathode screening means to the 
cathode of the tube in the same way as it is done in 
known tubes. At variance with known arrangements ac 
cording to the invention not only is the anode screened 
but all surfaces of the discharge system which might be 
exposed to the radioactive radiation and which in con 
sequence thereof could give off photoelectrons pro 
ceeding to the wall of the tube. 
The drawing shows several embodiments of the in 

vention which will be explained hereafter. 
In the drawing: 
FIGURE 1 shows, partly in a cross-sectional view, a 

ballast tube for color television receivers provided with a 
Screening cup according to the invention. 
FIGURE 2 shows likewise a ballast tube for colour 

television receivers provided with a metal screening ring 
according to the invention. 

In FIGURES 1 and 2 the glass vessel of the tube is 
designated by the numeral 1. An anode cap 2, fused in 
the glass wall and projecting from the outside of the 
tube, carries an anode-cylinder 5 by means of a support 3 
and supporting rods 4. Inside this anode cylinder and per 
pendicular to its axis is situated a cup shaped body 6 
having an anode surface 7. 
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At the bottom of the tube and standing thereon is 
arranged a cathode 8 surrounded by a grid 9; both are 
placed inside a cathode screen 10. The screen 10 has an 
opening 11 through which the electrons emitted by the 
cathode 8 after having passed the grid 9 can proceed to 
the anode cylinder 5. These electrons are accelerated by 
a voltage of about 25,000 volts applied between the 
anode cylinder 5 and the cathode 8 and hit at a very high 
speed the anode surface 7. This electron bombardment 
sets free a radioactive radiation which is emitted in the 
direction to the cathode. This radiation indicated by the 
dotted line 12 reaches the surface 13 of the cathode 
screen 10 and there sets free photoelectrons which leave 
the surface for instance as indicated by the dotted line 
14. In tubes of the known types the photoelectrons would 
reach the glass wall 1 unhindered. According to the in 
vention there is arranged a screening cup 15 such that 
the electrons 14 set free by the radioactive radiation 
travel in the direction of the dotted line 16, that is to say 
in the direction to the anode and consequently are pre 
vented from reaching the glass wall. The lifetime of ballast 
tubes provided with such a screening cup is substantially 
longer than the lifetime of the tubes hitherto known. 

Plates 17 are arranged in order to reflect heat radia 
tion. Furthermore the tube is provided with contact-pins 
18. 

In the embodiment according to FIGURE 2 a metal 
ring 19 adjacent the tube wall 1 is used instead of the 
screening cup. The ring is connected by means of a lead 
20 to the cathode screen 10 and also to the cathode 8 
such that both the ring and the screen 15 modify the 
course of the equipotential lines, thereby forcing the 
photoelectrons to turn back and preventing them from 
traveling to the glass wall. 
What is claimed is: 
1. A high vacuum discharge tube for high voltages 

comprising an evacuated envelope and within said en 
velope an anode cylinder having at least one open end 
and inside the cylinder an anode surface arranged per 
pendicular to the cylinder axis a cathode placed out 
side the cylinder, screening means surrounding the cath 
odes, said cathode screening means having an opening 
provided with screening surfaces and located spaced from 
and opposite the open end of the anode cylinder, addi 
tional Screening means surrounding the open end of said 
anode between said envelope and said cathode screening 
means for intercepting photoelectrons liberated at the said 
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screening surfaces by radioactive radiation emanating 
from the anode surface and produced by electron bom 
bardment of that surface situated within the anode cyl 
inder, and means to apply a potential to said latter screen 
ing means for returning the photoelectrons to the anode 
cylinder. 

2. A high vacuum discharge tube according to claim 1 
where the additional screening means comprise a cup 
fixed to the cathode screening means and provided with a 
current supply lead, said cup surrounding the anode cyl 
inder up to a certain height and also surrounding the 
space between the cylinder and the screening surfaces. 

3. A high vacuum discharge tube according to claim 
2, wherein the screening cup is electrically connected to 
the cathods screening means. 

4. A high vacuum discharge tube according to claim 1 
wherein the additional screening means comprise a metal 
ring adjacent the tube wall, said ring being provided with 
a current supply lead. 

5. A high vacuum discharge tube according to claim 
4, wherein the metal ring is fixed to the cathode screen 
ing means and is electrically connected thereto. 

6. A high vacuum discharge tube according to claim 
1 wherein the additional cathode screening means are 
electrically connected to the cathode. 
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