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This invention relates to cathode ray tube devices and 
more particularly to a television receiver including means 
for preventing damage to the sensitive viewing screen 
when the receiver is turned off or in the event of a power 
failure. 
The invention relates to a device provided with a cath 

ode-ray tube comprising an electron gun which at least 
consists of a cathode, a control electrode, a first anode 
and a second anode. The invention further relates to a 
circuit arrangement for energizing the first anode. 
Known devices often have a limitation in that burning 

in of the fluorescent screen occurs, for example, when the 
device is switched off. This is particularly true in the 
case of devices for reproducing television images. 
The electrode to which the fluorescent screen of the 

cathode-ray tube is connected usually consists of a con 
ductive layer provided on the inner side of the bulb. 
This electrode generally has a comparatively high capaci 
tance with respect to "ground,' and consequently a con 
siderable charge, since this electrode is connected to a 
very high voltage. After the device has been switched 
off, this high voltage charge may be retained for a com 
paratively long time. 

If, after the device has been switched off, the voltage 
of the first anode decreases rapidly, the cathode ray is 
usually suppressed only in part. Consequently, part of 
the electrons still emanating from the glowing cathode 
may flow to the fluorescent screen then still strongly posi 
tive, and impinge thereon with a high velocity, as a re 
Sult of which a burn may occur, since the electric charge 
on the screen and the electrodes connected therewith are 
neutralized only slowly. If, however, the ray could pass 
at its full strength, the screen could be discharged before 
the deflection voltages have disappeared completely. 

According to a known solution, it has been suggested to 
disconnect the first anode from the supply source simul 
taneously with the interruption of the A.C. supply. Since 
the first anode is connected to a comparatively large capa 
citor to eliminate the consequences of any flash-over from 
an electrode applied to a high voltage, the positive voltage 
of this anode is maintained for a comparatively long time 
after the interruption, so that the ray can pass at its full 
strength until the screen has been discharged. 

However, this solution is not effective when the device 
is switched off by pulling the plug out of the socket, or 
because of the disappearance of the supply voltage. 

According to the invention, the burning-in of the screen 
after switching off such a device is avoided by providing 
a first anode which consists of two parts to which approxi 
mately equal potentials are supplied by means of switch 
ing circuits having different discharge times in a manner 
Such that if the potential of one of the anode parts drops 
below that of the other part, the cathode ray no longer 
impinges upon the screen. It is then possible to suppress 
the ray completely, but the ray is preferably deflected so 
that it strikes the second anode and discharges it. Since 
the second anode is also connected to the electrode which 
is provided on the inner wall of the bulb, this electrode, 
and consequently also the screen, are discharged. In the 
case where the ray is completely suppressed, these elec 
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trodes remain charged, which may be unpleasant upon 
touching. 
The invention will now be described more fully with 

reference to the accompanying drawing in which: 
FIG. 1 shows diagrammatically a circuit arrangement 

of a device in accordance with the invention, and 
FIGS. 2 and 3 show in greater detail two embodiments 

in accordance with the invention. 
Referring now to FIG. 1, reference numeral 1. denotes 

a cathode-ray tube comprising a fluorescent screen 2 and 
an electron gun consisting of a cathode 3 heated by a heat 
ing member 4, a control electrode 5 with which the in 
tensity of the cathode ray can be controlled, a first anode 
6 consisting of two parts, a second anode 7, 8 and a 
focusing electrode 9. The parts 7 and 8 of the second 
anode are electrically connected together in the tube and 
the part 8 is connected electrically by means of a spring 
10 to the conductive coating 11 on the inner wall of the 
tube 1. The electrodes 7, 8 and 11 have a capacitance 
with respect to "ground” which is represented diagram 
matically by the capacitor 12. The electrode 11 comes 
also into contact with the fluorescent screen 2. Through 
a resistor 13, the electrode 11 is connected to a source 
of high voltage 14 (1.6 kV.) which derives its voltage 
from the horizontal deflection circuit. High voltage 
source 14 is connected at 15 to the synchronisation sep 
arating circuit (not shown) and further to the positive 
terminal of the power supply apparatus 16. Deflection 
coils 37 are arranged around the neck of the cathode-ray 
tube in normal manner. 
The efficiency diode circuit 17 of the deflection circuit 

14 supplies the positive voltage for the parts of the first 
anode 6 and the focussing electrode 9 through potentiom 
eters 18 and 19, respectively. The two parts of the first 
anode 6 are connected to the circuit arrangement 20, 
two embodiments of which are shown in FIGS. 2 and 3. 
In this case, the control electrode 5 is connected to a 
video amplifier 21 and the cathode 3 to the brightness con 
trol consisting of resistors 22, 23, 24, 25 and a capacitor 
26. Alternatively, the control voltages may also be sup 
plied to the cathode 3, in which case the electrode 5 is 
connected to the brightness control. A switch 38 con 
trols the supply of power to the system. 
As shown in FIG. 2, the first anode 6 is divided into 

two parts by a diagonal cut, so that parts 6a and 6b are 
formed, which are separated along a plane which is at a 
sharp angle to the axis of the parts. The part 6a of the 
first anode is connected to the capacitor 27 and its poten 
tial is supplied through resistors 28, 29 which constitute 
a voltage divider. The part 6b of the first anode 6 is con 
nected to a potentiometer 32, the ends of which are con 
nected to resistors 30 and 31. The potentiometer 32 
renders it possible to make the voltage of the part 6b ex 
actly equal to that of the part 6a. The electron beam 
passes in the direction I. Since the circuit branch 30, 
31, 32 does not include a capacitor, its R.C. time constant 
is very short. If the device is switched off, the voltage of 
6b will decrease much more rapidly than that of 6a, as a 
result of which due to the diagonal cut, the part 6b causes 
a deflection of the ray in the direction II, so that this ray 
impinges on the second anode 7 and discharges the elec 
trodes 7, 8 and 1 before the deflection due to the volt 
age difference between electrodes 6a and 6b has decreased 
to Zero. 
The circuit arrangement may also be simplified, as 

shown in FIG. 3, in which at the same time another em 
bodiment of the first anode is illustrated. The part 6c 
is then connected to a capacitor 33 and through a 
resistor 34 of high value to the anode part 6d and the 
common point of a voltage divider constituted by re 
sistors 35 and 36. 
The voltages of the parts 6c and 6d will then always 
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become equal. After the receiver is switched off, the 
voltage of 6d will decrease more rapidly than that of 
6c. Since 6d has a small aperture through which the 
ray passes the control effect of 6d is so great that the 
ray is suppressed completely. As has been indicated al 
ready, the disadvantage of this arrangement is that the 
electrodes 7, 8 and 11 remain at a high voltage, which 
may be unpleasant if the device is opened, for example, 
for checking, adjusting or repairing purposes. The em 
bodiment of the first anode of FIG. 2 is consequently 
preferred. It should be noted that the circuit arrange 
ment of FIG. 3 may also be used with the construction 
of the anode parts 6a and 6b shown in FIG. 2, and con 
versely. 
The invention is of particular importance for tubes 

without an ion trap, and especially if the deflection volt 
ages are produced by means of transistors, since in this 
case, after the device has been switched off, they drop to 
zero substantially immediately, because there are no tubes 
with afterglowing cathodes present. 
The invention will now be described more fully with 

reference to an example. 
The voltage of the supply apparatus 16 designated in 

the drawing by -- is, for example, 200 v. The high 
voltage ------ supplied by the circuit arrangement 14 
is 16 kV. and the voltage ---- supplied by the efficiency 
diode circuit to the focusing electrode 9 and the circuit 
arrangement 20 is approximately 800 v. 
The resistors and capacitors shown in the drawing may 

have, for example, the following values. 
Resistor 13 ----------------------------- MS2 - 1 
Resistor 18 ----------------------------- MS2- 1.5 
Resistor 19 ----------------------------- MS2- 1.5 
Resistor 22 ---------------------------- S2- 47,000 
Resistor 23 ----------------------------S2- 2,200 
Resistor 24 ---------------------------- S.2. 6,000 
Resistor 25 ----------------------------S2- 21,300 
Resistors 28, 29, 30, 31, each --------------- MS2 - 4.7 
Resistor 32 ----------------------------- MS2- 1 
Resistor 34 ----------------------------- MS2- 10 
Resistors 35, 36, each -------------------- MS2- 2.7 
Capacitor 12 ------------------------- pF-- 1,500 
Capacitor 26 ------------------------- pF-- 80,000 
Capacitors 27, 33, each ----------------- pF - 68,000 
Although only two embodiments of circuit arrangements 
and constructions of the first anode have been described, 
it is obvious that various changes and modifications of the 
invention may be made without departing from the scope 
of the invention, 
What is claimed is: 
1. A cathode ray tube arrangement comprising a 

cathode, a first anode comprising first and second sec 
tions insulated from one another, a second anode, a source 
of anode voltage, first and second circuit means for cou 
pling said voltage source to said first and second sections, 
respectively, said first and second circuit means having 
different discharge time constants, and means for effec 
tively removing said voltage source from said first and 
second sections thereby to diminish the anode voltages of 
said first and second sections in accordance with the 
said respective time constants of said first and second 
circuit means. 

2. A cathode ray tube arrangement comprising a 
fluorescent screen, an electron gun for directing an elec 
tron beam to said screen, said electron gun comprising a 
cathode, a first anode and a second anode, said first anode 
comprising first and second Sections insulated from one 
another, a source of anode voltage, first and second circuit 
means for coupling said voltage source to said first and 
second sections, respectively, to provide approximately 
equal potentials thereto, said first and second circuit 
means having different discharge time constants, and 
means for effectively removing said voltage source from 
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4. 
Said first and second sections thereby to diminish the 
anode voltages of said first and second sections in ac 
cordance with the said respective time constants of said 
first and second circuit means, said first and second sec 
tions being arranged within said tube so as to deflect 
the electron beam away from said screen at a given 
inequality of the anode potentials of said first and sec 
ond sections. 

3. Apparatus as described in claim 2 wherein each of 
Said first and second sections comprises a truncated right 
circular cylinder longitudinally displaced from one an 
other along the axis of said cathode ray tube so as to 
produce a deflection field during the decay of said anode 
potentials having a transverse component which directs 
said beam to said second anode. 

4. A cathode ray tube arrangement comprising a 
cathode, a first anode comprising first and second spaced 
apart truncated cylindrical sections, each of said sec 
tions having a matching truncated surface separated 
from each other by a diagonal cut along a plane which 
forms an acute angle with the longitudinal axis of said 
cylindrical sections, a second anode, a source of anode 
voltage, first and second circuit means for coupling said 
voltage source to said first and second sections, respec 
tively, said first and second circuit means having different 
discharge time constants, and means for deenergizing said 
voltage source thereby to diminish the anode voltages 
of said first and second sections in accordance with the 
said respective time constants of said first and second 
circuit means. 

5. A cathode ray tube arrangement comprising a 
fluorescent screen, an electron gun for directing an elec 
tron beam to said screen, said electron gun comprising 
a cathode, a first anode and a second anode, said first 
anode comprising first and second spaced truncated cylin 
drical Sections separated from one another by a plane 
which forms an acute angle with the longitudinal axes of 
said cylindrical sections, said first and second sections 
being electrically insulated from one another, a source 
of anode voltage, first circuit means comprising a re 
sistance-capacitance network for coupling said first sec 
tion to said voltage source, second circuit means coupling 
said second section to said voltage source, said first cir 
cuit means having a longer discharge time constant than 
said second circuit means, said first and second circuit 
means being arranged to supply approximately equal 
anode potentials to said first and second sections, and 
means for effectively decoupling said voltage source from 
said first and second sections thereby to diminish the 
anode voltage of said first and second sections in ac 
cordance with the said respective time constants of said 
first and second circuit means whereby said electron beam 
is deflected away from said screen and onto said second 
anode. 

6. A cathode, ray tube arrangement comprising a 
cathode a first anode comprising a cylinder longitudinal 
ly positioned within said tube and divided into two sec 
tions along its longitudinal axis, a second anode, a Source 
of anode voltage, first circuit means for coupling said 
voltage source to one of said cylindrical sections, second 
circuit means for coupling said voltage source to the 
other one of said two sections, and first and second cir 
cuit means having different discharge time constants, and 
means for deenergizing said voltage source thereby to 
initiate a decay in the anode voltages of said one and 
said other cylindrical sections in accordance with the 
said respective time constants of said first and second 
circuit means. 

7. Apparatus as described in claim 6 wherein said 
first anode cylinder is divided into two separate sections 
each of which comprises a truncated right circular cylin 
der, said two sections being electrically insulated from 
one another and said first and second circuit means being 
arranged to supply approximately equal potentials to Said 
first and second sections. 
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8. A cathode ray tube arrangement comprising a 
fluorescent screen, an electron gun for directing an elec 
tron beam to said screen, said electron gun comprising 
a cathode, a first anode and a second anode, said first 
anode comprising first and second spaced sections in 
sulated from one another, said first section comprising 
a substantially disc-shaped member having an aperture 
for passage therethrough of said electron beam and said 
second section comprising a cylindrical member, a source 
of anode voltage, first and second circuit means for coll 
pling said voltage source to said first and Second sec 
tions, respectively, said first and second circuit means hav 
ing different discharge time constants, means for effec 
tively removing said voltage source from said first and 
second sections thereby to diminish the anode voltage 
of said first and second sections in accordance with the 
said respective time constants of said first and second 
circuit means. 

9. Apparatus as claimed in claim 8 wherein said Sec 
ond circuit means comprises a resistance-capacitance 
network having a substantially longer discharge time 
constant than said first circuit means. 

10. A cathode ray tube arrangement comprising a 
fluorescent screen, an electron gun for directing an elec 
tron beam to said screen along a given path, said electron 
gun comprising a cathode, a first anode and a second 
anode, said first anode comprising first and Second lon 
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gitudinally spaced sections insulated from one another, 
a source of anode voltage, first circuit means for coupling 
said voltage source to said first section to supply a given 
potential thereto, second circuit means for coupling 
said voltage source to said second section to supply a 
potential thereto having a predetermined relationship to 
the potential of said first section thereby to direct said 
electron beam to said screen, and means for effectively 
removing said voltage source from said first and second 
sections, said first and second circuit means having dif 
ferent discharge time constants whereby a deflection field 
is produced by the decay in anode potential of said 
first and second sections, said field having a component 
transverse to said given path upon a given variation in 
said predetermined anode potential relationship whereby 
said electron beam is deflected away from said screen. 
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