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Description
Fieid of Invention

The present invention pertains o a beam current
limiting arrangement such as may be employed in a tel-

evision receiver or display monitor.

Background of the Invention

Caonventional color television receivers and display
monitors usually include an average bearn current lim-
iter for the protection of the picture tube and the high
voltage circuitry. When the average beam current ex-
ceeds a predetermined maximum amplitude of, for ex-
ample, 1.4 milliamperes (ma), the contrast and/or bright-
ness of the reproduced image is decreased by the beam
limiter to avoid a further increase of the beam current,

EPO patent EP-A-0149334 shows a beam current
limiting arrangement which includes a beam limiter con-
trol network operatively associated with the high voltage
resupply system, and apparatus wherein a derived sig-
nal, representative of the combined instantaneous mag-
nitudes of plural color image signals intended to be ap-
plied to the image display device, is compared to a tixed
threshold level. I the derived signal exceeds the thrash-
old level, the compared signal is detected and used to
limit the magnitude of color signals applied to the display
device.

Figure 1 shows the circuit diagram of a television
receiver includinga commonty employed average beam
current limiter. In a video signal processing channei 10,
low level red (1), green (g), and blue {b) color video sig-
nals provided by a video signal processing circuit 20 are
amplified by respective picture tube (or kinescope) drive
amplifiers, generally indicated by reference number 30,
1o produce high level red (R), green (G), and blue (B)
color video signals suitable for directly driving respective
cathodes of a picture tube (or kinescope) 40. Although
there are three drive amplifiers, one for each color, only
drive amplifier 30R for producing the high fevel red (R)
color video signal is shown tfor simplicity. As is indicated
in Figure 1, low level video signal processing circuit 20
may comprise an integrated circuit (IC), such asthe TDA
3562 or TDA 3506 IC, available from Philips of The
Netherlands. A high supply voltage for picture tube 40
is developed at the high potential end of a high voltage
winding 51 of a horizontai flyback transformer 50 in re-
sponse 16 horizontal deflection signals generated by a
horizontal deflection circuit 60.

Beam limiting arrangement 70 of the television re-
ceiver shown in Figure 1 is of the conventional type
which responds to the average beam current drawn by
piciure tube 40. Specifically, the beam current of a pic-
ture tube 40 is sensed (or "sampled") at the junction of
a resistor B1 and a capacitor C1 coupled to the low po-
tential end of high voltage winding 51 of horizontal fly-
back transformer 50. Resistor R1 and a reiatively high
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voltage supply {e.g., +200 volts) form a constant current
source from which current flowing to picture tube 40
through high voltage winding 51 of flyback transtormer
50 is drawn. Capacitor C1 serves to remove horizontal
rale signal components. The sense point is coupled to
the contrast control input of the video signal processing
circuit 20 through a low pass filter circuit including a re-
sistor A2 and a capacitor G2 and a switching diode D2.
A manual contrast control circuit 80, illustratively shown
as including resistors B3, R4 and RS, a potentiometer
R6 and a filter capacitor C3, is also coupled to the con-
trast control input of the video processing circuit 20. A
diode D1 clamps the junction of capacitor G2 and diode
D2 toa relatively low voltage {e.g., +12 volts) and there-
fore protects capacitor C2 and diode D2 from the rela-
tively high supply voltage {e.g., +200 volts) which might
otherwise be applied to them at relatively low beam cur-
rents.

In operation, diode D1 is conductive and diode D2
is non-conductive at low beam currents. The voltage de-
veloped across capacitor C1 decreases toward zero as
the average beam current increases. Protection dioce
D1 is rendered non-conductive and thereafier switching
diode D2 is rendered conductive as the beam current
increases. After switchingdiode D2 is rendered conduc-
tive, the contrast control voltage is decreased as & func-
tion of beam current and, in turn, the beam current is
also decreased. Diode D2 is rendered conductive when
its cathode voltage falls approximately 0.7 volts below
its anode voltage. The anode voltage is equaltc the con-
trast control voltage. The point at which diode D2 is ren-
dered conductive and average beam current limiter 70
is activated to reduce the contrast is referred to as the
‘threshold” or "delay" of average beam current limiter
70. The "threshold" or "delay” of average beam current
limiter 70 shown in Figure 1 is determined by the value
of resistor R1 and is fixed.

The rather low dynamic range of a picture tube may
cause an overload problem when only the average
beam current is limited as in the television receiver
shown in Figure 1. This is illustrated by the waveforms
shown in Figure 1-1.

Waveform la represents a video signal (V,) for pro-
ducing a large white window. Such a window results in
a high amount of average beam current which puts the
beam limiter into operation. Waveforms 1b and 1¢ show
video signals producing the same amount of average
beam current as the signal of waveform 1a because
their envelopes cover same area. Assuming the identi-
cal contrast setting as for waveforms 1a, iband 1c, the
staircase signal of waveform 1b produces an ultra bright
picture portion, while waveform 1c¢ produces bars of ex-
cessive brightness and hot spots on the picture tube
mask. Such hot spots may cause the mask to deform in
what is sometimes referred to as mask "doming". Thus,
the contrast setting for waveform 1c should be lower
than for waveform la. Unfortunately, beam current fimit-
ing arrangerment 70 shown in Figure 1 cannot differen-
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tiate between waveforms 1a, 1b and 1¢ shownin Figure
1-1. This is s0 because the beam current is averaged
by the aguadag capacilor of picture tube 40 (i.e., the
capacitor formed between the inner and ouler coatings
of picture tube 40) and the voltage developed across
capacitor C1 is related to the current which recharges
the aquadag capacitor through high voltage winding 51
during horizontal retrace. The actual beam current is the
sum of currents flowing through the electron guns of pic-
ture tube 40.

Summary of the Invention

The invention is as set out in claim 1. The subclaims
relate to preferred embodiments. Particularly, the inven-
tion is concerned with a non-linear beam current limiter
which adapts the contrast settingtothe video signal con-
tent. More specifically, according to an aspect of the
present invention, a bearn current timiting arrangement
comprises a peak detector which senses a video signal
related to the cathode currents of the picture lube and
which controls the threshold of an average beam current
limiter of the type shown in Figure 1. Preferably, the peak
detector includes cathode current sensing elements
coupted between the picture tube drive amplifiers and
the cathodes of the picture tube and advantageously are
the same etements which are used tc sense the cathode
currents during a fest interval in which, for example, au-
tomatic black level adjustments are made. In a heam
current limiting arrangement constructed in accordance
with the present invention, the threshold for the average
beam current limiter is lowered when excessively bright
peak picture portions are present. The threshold for the
average beam limier is unaffected when excessively
bright white peak picture portions are absent. Such a
beam current limiting arrangernent allows a television
receiver or display monitor to be operated at high con-
trast levels without overloading the picture tube and
avoids hot spots on the picture tube mask which may
cause mask doming.

Briet Description of the Drawing

The present invention will be described with refer-
ence 10 an accompanying Drawing in which:

Figure 1, previously discussed, shows a circuit dia-
gram of a television receiver including an average
beam current limiter as is known in the prior art;
Figure 1-1, also previously discussed, shows wave-
torms of various video signals useful in understand-
ing problems of the average beam current limiter
shown in Figure 1;

Figure 2 shows a circuit diagram of a television re-
ceiver including a nen-linear beam current limiting
arrangement constructed in accerdance with the
present invention: and

Figure 2-2 shows waveforms of various video sig-
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nals useful in understanding advantages of the non-
linear beam current limiting arrangement shown in
Figure 2.

In the various Figures, corresponding elementis are
identified in the same or similar manner and certain de-
vice types, component values and voltage and current
levels are indicated to facilitate an understanding of the
invention by way of example.

Detailed Description of the Drawing

The television receivers shown in Figures 1 and 2
are similar with the exception of the beam current limit-
ing arrangements. Accordingly, as indicated above, cor-
responding elements are identified in the same or sim-
ilar manner. Basically, beam current limiting arrange-
ment 70' shown in Figure 2, in accordance with an as-
pect of the present invention, in addition 1o an average
beam current limiter 70a similar to the one shown in Fig-
ure 1 for reducing the contrast when the average beam
current exceeds a threshold, also includes a peak beam
current limiter 70b for controlling the threshold of aver-
age beam current limiter 70a in response to the the ac-
tual beam current drawn by picture tube 40.

The actual beam current is sensed utilizing circuits
90 coupled between picture tube drive amplifiers 30 and
respeclive cathodes of picture tube 40. One current
sensing circuit is required for each of the three cathodes
of picture tube 40. However, only one cathode current
sensing circuit 90R associated with the the red (R) color
videc signal is shown for simplicity. Cathode current
sensing circuit 90R comprises of an emitter-follower
cenfigured transistor Q1 and base-emitter by-pass cir-
cuit including a capacitor C4 and and a diode D4 re-
guired for driving the cathode capacity. A current sub-
stantially equal to the red cathode current flows through
resistor RS connected to the coliector of transistor Q1.
Similarly, currents substantially equat to the blue and
green cathode currents flow through resistors R10 and
R11, respectively. The red, green and blue cathode cur-
rents are summed to produce a current iy. The current
iy is used to control the threshold of average beam cur-
rent limiter 70a as will be described in detail below.

Advantageously, cathode current sensing elements
90 are the same elements which are utilized for sensing
the cathode currents of picture tube 40 during an adjust-
mentinterval in order to automatically adjust parameters
such as the black level the reproduced image. Systems
for automatically adjusting the black level of the repro-
duced image are well known and typically are included
in part in video signal processing ICs such as the TDA
3506 and TDA 3562. Such systems are sometimes re-
ferred 1o as AKB (automatic kinescope biasing) sys-
tems.

Briefly, an AKB system operates by inserting a test
pulse corresponding to the desired black fevel of the re-
produced image into each of the red, blue and green
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video signal channels during respective sequential hor-
izontal line intervals, such as line intervals 22, 23 and
24 of the vertical blanking interval. The test pulses do
not preduce visible artifacts because the test pulses oc-
cur during ling intervals in the "overscan” region of the
picture tube which is not visible to viewers. The test puls-
es are not produced at times other than during the AKB
interval. Each of the cathode currents which are sequen-
tially produced during the AKB interval is sensed by a
respective one of cathode current sensing circuits 80
and coupled via a respective one of resistors RS, R10
and R11 and a resistor R7 associated with the beam
current limiting operation 1o an AKB input terminal of {C
20. Each sensed cathode current is converted to a re-
spective voltage by virtue of a relatively high valued re-
sistor (not shown) within IC 20. The voltage is compared
to a reference voltage within IC 20 and a resultant com-
parison signal is used to set the black lsvel of the re-
spective video signal.

During the AKB interval, current iy flowing to the
AKB input terminal of IC 20 corresponds to a single
"black jevel" cathode current and is therefore very low.
Accordingly, the internal resistor of IC 20 for developing
the voltage which is compared to the AKB retference
voltage has to have a relatively high resislance value in
order to develop a sufficiently high vollage for compar-
ison. During active image intervals, current iy represents
the sum of the cathode currents and s typically much
larger than it is during the AKB interval. As a resull. a
relatively high voltage may be developed across the in-
ternal cathode current sensing resistor which may dam-
age IC 20. A sampling circuit 100 including a resistor RY
and a diode D3 is provided to develop a voltage v, which
is proportional to current i; while protecting tC 20 during
active image intervals. The voltage v, is converted 1o a
current which determines the threshold of average
beamn current limiter 70a by a controllable current scurce
110 including & transistor &2, diodes D5, D6, and D7,
resisiors R12, R13. R14 and R15, and potentiometer
R16. More specifically, the current supptied through the
coliector of transistor Q2 divides between the resupply
current flowing to capacitor C1 through resistor B2 and
the current flowing through resistor R17. Diode D2 is
rendered conductive when the vollage at its cathode
falls approximately 0.7 volts below the voltage at its an-
ode. The voltage at the cathode of diode D2 is deter-
mined by the current flowing through resistor R17. The
current flowing through resistor R17 is the difference be-
tween the current supplied by transistor Q2 and the re-
supply current of picture tube 40 flowing through high
voltage winding 51 of flyback transformer 50. Therefore,
the current supplied by transistor Q2 determines the lav-
el of average beam current at which diode D2 is ren-
dered conductive and therefore the threshold of average
beam current limiter 70a.

In beam current limiling arrangement 70°, a.diode
D8 is coupled between the base of transistor GZ and the
+12volt supply line in order to protect transistor Q2 from
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reverse base-to-emitter breakdown vottages which may
pe developed when the aquadag capacitor of picture
tube 40 is initially charged.

In beam current limiting arrangement 70’ shown in
Figure 2, a diode corresponding to diode D1 of beam
current limiting arrangement 70 shown in Figure 1 is not
needed since ils protection function is periormed by cur-
rent source 110. More specifically, at low beam currents,
the voliage developed at the cathode of diode D2 is lim-
ited by the current supplied by current source 130.

In operation, during the AKB interval, when current
i, is low. the voltage developed atthe junction of resistor
R7 and the internal sampling resistor within 1C 20 is be-
low +12 volts. As a result, diodes D3, D5 and D6 are
reverse biased and therefore non-conductive. As a re-
sult, all of current i, flows to the AKB input terminal of
IC 20.

During the active image interval, current iy repre-
sents the sum of the cathode currents and may increase
to the point at which peak beam current limiting action
occurs as follows. Diode D7 is forward biased and there-
fore conductive at low levels of current iy and remains
so until the current iy reaches a threshoid value deter-
mined by resistors R14 and R15 and potentiometer 816.
As long as diode D7 is conductive, the base voitage of
transistor Q2 remains substantially constant. Conse-
quentially the emitter and cotlector currents of transistor
Q2 and therefore the threshoid of average beam current
limiter 70a remain substantially constant. When current
iy increases to the point at which a voltage slightly {dy
approximately 0.7 volts) greater than +12 volts is devel-
oped at the junction of resisior B7 and the internal sam-
pling resistor within IC 20, diodes D3, D5 and D6 are
rendered conductive. However, diode D7 remains con-
ductive. At this time, the voltage at the AKB terminal of
IC20 is clamped to approximately +12.7 volts. Current
iy divides equally belween the path including resistor R7
and the path including resistor R12 since diode D5 com-
pensates for diode D3, diode D6 compensates {or diode
D7 and resistor R12 has the same value as resistor R7.
Diode D7 is rendered non-conductive when the voltage
at the junction of resistor R12 and resistor R14 reaches
approximately +12 volts or, viewed another way, when
the current flowing through resistor R12 substantially
equals the current fiowing through resistor R14. There-
after, the base voltage of transistor Q2 is allowed to in-
crease as the current iy increases. As the base vollage
of transistor Q2 increases, the collector current decreas-
es and consequentially the threshoid of average beam
current limiter 70a also decreases. The collector cusrent
of transistor Q2 and the threshold of average beam cur-
rerdt fimiter 70a continue to decrease until current iy in-
creases 1o the point at which the base voltage of tran-
sistor Q2 is slightly greater than +12 volts and diode D8
is rendered conductive. Thereafter, the collector current
of transistor Q2 and the threshold of average beam cut-
rent limiter 70a are substantially zero.

By way of numerical example, assume that contrast
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potentiometer R6 is set to produce the maximum con-
{rast control voliage of +4.5 volts so as to produce max-
imum contrast and that it is desired that the average
beam current limiter 70a is 1o be activated when 1.4 mil-
liamperes (ma) of average beam current is drawn. Un-
der these circumstances, since the voltage althe anode
of diode D2 is +4.5 volts, diode D2 will be rendered con-
ductive when the voltage developed across resistor R17
decreases to approximately +3.8 volts (+4.5 volts - 0.7
volis). The latter corresponds 1o a current of approxi-
mately 0.8 ma (3.8 volts/4 7 kohm) flowing through re-
sistor R17. Therefore, the collecior current of transistor
G2 should be set to 2.2 ma (0.6 ma +1.4 ma) before
peak beam current limiter 70b is activated because di-
ode D2 is to be rendered conductive when the the cur-
rent fliowing through resistor R17 is 0.8 ma and the cur-
rent drawn through resistor B2 is 1.4 ma. A collector cur-
rent of 2.2 ma causes a voltage drop across emitter re-
sistor R13 of approximately 1 volt (2.2 ma x 470 ohm).
Untit peak beam current limiter 70b is activated, diode
D7 is conductive and the voltage drop across it compen-
sates jor the base-emitter voltage drop of transistor Q2.
Accordingly, potentiometer R16 should be adjusted so
that a vollage drop of 1 volt is developed across resistor
R14 {1 kohm) to establish a average beam current
threshold of 1.4 ma before peak beam current limiter is
activated. Under these circumstances, diode D7 will be
rendered conductive when the current (1/2 iy} flowing
through diodes D5 and D6 and resistor R12 increases
to 1 ma or current iy increases to 2 ma. If peak beam
current representative current iy increases beyond 2
ma, the collector current of transistor Q2, and conse-
quentially the threshold of average beam current limiter
70b, will decrease.

The above described non-linear beam current lim-
iting operation is graphically illustrated by waveforms
2a, 2b and 2¢c shown in Figure 2-1. For the waveforms
shown in Figure 2-1, it is assumed that conlrast control
potentiometer RE is set ta produce the highest contrast
(i.e., the wipar arm of potentiometer R is set to provide
a contrast conirol voltage of +4.5 volls). Waveform 2a
corresponds 1o the display of a large white window. Il is
assumed that beam limiter threshold control potentiom-
eter R16 has been adjusted so that the average beam
current is limited at 1.4 mA when wavelorm 2a is pro-
duced. Peak beam current representative current iy is
about 25% higher than the average beam current be-
cause current i, is substantially equal to zero during the
blanking intervals. Thus, current iy is substantially equal
to 1.8 mA when waveform 2a is produced and beam cur-
rent iimiting arrangement 70' operates in its linsar range
because peak beam limiter 70b has not been activated.
When waveform 2b is produced, current iy increases
during the white peak of the staircase waveform. This
causes diode D7 to become non-conductive, resulting
in a reduction of the collector current of transistor Q2
and, therefore, the threshold of average beam current
limiter 70a to, for example, about 1 mA. As a result, av-
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erage beam current is limited at 1 mA. The amplitude of
current i; is even higher at the peak of waveform 2c.
This causes a further decrease of the collector current
of transistor Q2 and, therefore, the threshold of average
heamn current limiter 70a to, for example, about 0.7 mA.
As a result, the average beam current is limited at a rel-
atively low value of 3.7 mA.

Thus, the amplitude of the cathode drive voltages
(V1) are controlled by automatically shifting the thresh-
old of the average beam current limiter, as is indicated
by waveforms 2a, 2b and 2c in Figure 2-1, in order to
make the response of beam current limiting arrange-
ment 70' 1o video signals corresponding to relatively
large areas and to video signals corresponding to rela-
tively small areas more uniform. This avoids the neec
for a manua! contrast adjustment compromise 10 ac-
count for the difterences between signais having wave-
forms such as 2a and 2¢ and allows the television re-
ceiver or monitor to be operated at high contrast levels
without blooming or potentially damaging hot spots.

It is noted that full screen multiburst signal such as
those corresponding to text may produce an overpro-
portional decrease of the threshold of average beam
current 70a. This is caused by the charge currents for
the cathode capacitances. The charge currents contrib-
ute to current iy, resulting in a decreased contrast. This
may be a desirable effect to improve readability when
full screen text is displayed.

It is furthermore noted that bearn current limiting ar-
rangerment 70' combines the control functions of aver-
age beam current limiter 70a and peak current limiter
70b in an interdependent fashion. More specifically, po-
tentiometer R16 determines the thresholds (or delays)
for both average beam current limiter 70a and peak
beam current limiter 70b. As a result, the thresholds au-
tomatically track each other. For example, adjusting po-
tentiometer A16 to provide 2 mA threshold for average
beam current timiter 70a results in a 2.6 mA threshold
for peak current limiter 70b. Such tracking relationship
is desirable because component tolerances and the use
of different picture tubes in a chassis may necessitate
threshold adjustments. It will be understood that various
modifications may be made to the described embodi-
ment.

For example, while the beam current is imited by
controlling the contrast of the image in the described
embodiment. the beam current may also be reduced by
controiling the brightness of the image. either in con-
junction with contrast or alone.

In addition, while the AKB sensing circuitry is ad-
vantageously used to also sense the actual beam cur-
rent drawn by the picture tube, other sense circuitry may
be used for this purpose. For example, it is possible to
use the low level red (r). green (g) and blue (b} video
signals. However, use of these signals may only pro-
duce an approximation of the actual beam currents
since they do not represent adjustments made within
picture tube drive amplifiers 30 to account for picture
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ube tolerances. Therefore it is preferable to sense the
cathode currents directly at the cathodes.
Furthermore, while the amplitude of all three color
signals are sensed in the preferred embodiment of the
invention, it is possible to sense less than all three of
the color signals, e.g., only the green color signal which
most closely corresponds to the luminance information.
However, such a sensing arrangement will not produce
an accurate representation of the actual beam current
since the actual beam current corresponds to the sum
of the three cathode currents.

Claims

1. A beam current limiting apparatus for use in a dis-
play system, apparatus comprising:

a video signal processing channel {20, 30) for
processing a video input signal to produce an
video output signal suitable for display;

a power supply (50, 51, 60);

an image display device (40} coupled to said
video signal processing channel (20, 30)andto
said power supply (50, 51, 60) and drawing cur-
rent from said power supply in response 1o said
video output signal,

means (70a) coupled to said power supply for
sensing the average current drawn by said dis-
play device from said power supply {50, 51, 60),
means {20, 70a) coupled between said video
signal processing channet (20, 30) and said av-
erage current sensing means (70a) for reduc-
ing an image propery determining characteris-
tic of said video output signal when said aver-
age current drawn by said display device from
said power supply (50, 51, 60) exceeds a con-
trolfable threshold;

means (90) coupled o said video signal
processing channel (20, 30} for sensing the am-
plitude of said video output signal; and charac-
terized by

means (70b) coupled to said reducing means
(20, 70a) for setting said threshold of said re-
ducing means (20, 70a) in response 1o the am-
plitude of video output signal.

2. The apparatus defined in Claim 1, characterized in
that:

said display device (40) is coupled to afirst ter-
minal (51) of said power supply (50, 51, 80);
said average current sensing means (70a) in-
cludes a filter circuit (R2, C2) coupled to a sec-
ond terminal of said power supply (50, 51, 60)
tor filtering a current supplied to said display de-
vice (40); and

said threshold selting means (70b) includes a
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controllable current source (110) responsive o
the amplitude of said video oulput signal and
coupled to said filter cireuit to supply current to
said filter circuit.

3. The apparatus defined in Glaim 1, characterized in
that;

said display device (40) is a picture tube includ-
ing at least one cathode (R, G, B);

said video signal processing channel (20, 30)
includes a picture tube drive amplifier {30) cou-
pled o said cathode (R, G, B) for producing said
video output signal so thal it is suitable for di-
rectly driving said cathode of said picture tube
(40);

said video signal sensing means (S0) includes
a current sensing element (D4} coupled to said
cathode (R, G, B); and

said threshold setting means (70b) is respon-
sive to the current sensed by said current sens-
ing means (D4) for setting said threshold of said
reducing means {70a).

4. The apparatus defined in Claim |, characterized in
that:

said display device (40) is a color picture tube
including three cathodes (R, G, B);

said video signal processing channel (20, 30)
includes three picture tube drive ampilifiers (30)
coupled to respective ones of said cathodes (R,
G, B) for producing three respective color video
output signals suitable for directly driving re-
spective ones of said cathodes of said picture
tube (403,

said video signal sensing means (90) includes
three current sensing elements (D4) coupledto
respective ones of cathodes of said picture
tube; and

said threshold setting means (70b) is respon-
sive to a combination of the three cathade cur-
rents sensed by said current sensing elements
{D4) for setting said threshold of said reducing
means (70a).

5. The apparatus defined in Claim 1, characierized in
that:

said display device (40) is a picture tube includ-
ing at least one cathode (R, G. B);

said video signal processing channel (20, 30)
includes a picture tube drive amplifier (30) cou-
pled to said cathode (R, G, B) for producing said
video output signal so that it is suitable for di-
rectly driving said cathode of said picture tube
(40);

said video signa! processing channel (20, 30)
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also includes means for setting said video out-
put signal to a predetermined test level during
atest interval, means (80) coupledto said cath-
ode for sensing the current flowingto said cath-
ode during said test interval; and means (20,
70) tor adjusting & characteristic of said video
output signal in response o the cathode current
sensed during said test interval;

said video signal sensing means (90) compris-
es said means coupled to said cathode tor
sensing the current flowing 1o said cathode dur-
ing said test interval; and

said threshold setting means (70b) is respon-
sive to the current sensed by said cathode cur-
rent sensing means during times other than
said test interval for setting said threshold of
said reducing means.

6. The apparatus defined in Claim 1, characterized in
that:

said picture tube (40) is & color picture tube in-
cluding three cathodes,

said video signal processing channel {20, 30)
includes three picture tube drive amplifiers (30)
coupled to respective ones of said three cath-
odes (R, G, B) for producing three respective
color video output signals suitable for directly
driving respective ones of said three cathodes
(R, G, B) of said picture tube {40y,

said video signal processing channel (20, 30}
includes means for setting said three color vid-
eo output signals to respective test levels dur-
ing a test interval, three means coupled to re-
spective ones of said three cathodes (R, G, B)
for sensing three respective cathode currents
during said lest interval; and means (20, 70) for
adjusting a characteristic of said three color vid-
eo oulput signals in response to said three re-
spective cathode currents sensed during said
test interval;

said video signal sensing means (30) includes
said three cathode current sensing means
(D4); and

said threshold setting means (70b) is respon-
sive 10 a combination of said three cathode cur-
rents sensed by said cathode current sensing
means during times other than said test interval
for setting the threshold of said reducing
means.

7. The apparatus defined in Clairm 1, characterized in
that:
said image property determining characteris-
tic of said video output signal is the peak to peak
amplitude of said video output signal and said im-
age property is contrast.
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Patentanspriiche

Strahlstrom-Begrenzungsanordnung zur Verwen-
dung in einem Anzeigesystem, urmfassend:

einen Videosignal-Verarbeitungskanal (20, 30)
zur Verarbeitung eines Video-Eingangssignals,
urm ein 1ir die Anzeige geeigneles Video-Aus-
gangssignal zu erzeugen,

aine Stromversorgung {50, 51, 60);

eine Bildanzeigevorrichtung {40). die mit dem
Videosignal-Verarbeitungskanal (20, 30) und
der Stromversorgung (50, 51, 60) verbunden ist
und in Abhangigkeit von dem Video-Ausgangs-
signal Strom von der Stromversorgung zieht;
mit der Stromversorgung verbundene Sensor-
mittel (70a) fir den durch die Anzeigevorrich-
tung von der Stromversorgung {50, 51, 60) ge-
Zogenen Durchschnitisstrom,

Mittel (20, 70a), die Zwischen dem Videosignal-
Verarbeitungskanal (20, 30) und den den
Durchschnittsstrom erfassenden Mitteln (70a)
liegen, um ein die Bildeigenschaft bestimmen-
des Merkmal des Video-Ausgangssignals zu
reduzieren, wenn der durch die Anzeigevor-
richtung von der Stromversorgung (50, 51, 60)
gezogene Strom einen steuerbaren Schwell-
wert Oberschreitet;

mit dem Videosignal-Verarbeitungskanal (20,
a0) verbundene Sensormittel {90) for die Am-
plitude des Video-Ausgangssignals, gekenn-
zeichnet durch Mittel {70b), die mit den Redu-
zierungsmitteln (20, 7Ca) verbunden sind, um
den Schwellwert der Reduzierungsmittel (20,
70a) in Abhéngigkeit von der Amplitude des Vi-
deo-Ausgangssignals einzustelien.

2. Anorgnung nach Anspruch 1. dadurch gekenn-
zeichnet,

daB die Anzeigevorrichtung (40) mit einem er-
sten AnschiuB {51) der Stromversorgung (50,
51, 60) verbunden ist;

daf die den Durchschnittsstrom erfassenden
Mittel (70a) eine Filterschaltung (R2, C2) ent-
halten, die mit einem zweiten AnschluB3 der
Stromversorgung {50, 51, 60) verbunden ist,
um einen der Anzeigevorsichtung (40) zuge-
fihrten Strom zu filtern;

und dab die Schweliwen-Einstellimitie! (70b) ei-
ne steuerbare Stromquelle (110) enthalten, die
auf die Amplitude des Video-Ausgangssignals
anspricht und mit der Filterschaltung verbun-
den ist, um der Filterschaltung Strom zuzufah-
ren.

Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet,
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daf die Anzeigevorrichtung {40) eine Bildréhre
mit wenigstens einer Kathode (R, G, B) ist:
daf3 der Videcsignal-Verarbeitungskanal (20,
30) einen Bildréhren-Ansteuerverstarker (30)
enthalt, der mit der Kathode (R, G, B) verbun-
den ist, um das Video-Ausgangssignal sozu er-
zeugen, daB es fir die direkte Ansteuerung der
Kathode der Bildréhre (40) geeignet ist;

dan die Sensormitiel (93) fir das Videosignal
ein Strom-Senscrelement {D4) enthalten, das
mit der Kathode (R, G, B) verbunden ist; und
daf3 die Schwellwert-Einstelimittel (70b) aut
den von den Strom-Sensormitieln (D4)
erfaf3ten Strom ansprechen, um den Schwell-
wert der Reduzierungsmittel (70a) einzustel-
len.

4. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet,

daB die Anzeigevorrichtung eine Farbbildréhre
mit drei Kathoden (R, G, B) ist;

daB der Videosignal-Verarbeitungskanal {20,
30) drei Bildréhren-Ansteuerverstarker (30)
enthélt, die jeweils mit einer der Kathoden (R,
G, B) verbunden sind, um drei Farb-Video-Aus-
gangssignale zu erzeugen, die zur direkten An-
steuerung jeweils einer Kathode der Bildréhre
(40) geeignet sind;

daRB die Videosignal-Sensormittel (90) drei
Strom-Sensorelemente (D4) enthalten, die je-
weils mit einer entsprechenden Kathode der
Biidréhre verbunden sind; und

gafl die Schwellwert-Einstelimittel (70b) auf ei-
ne Kombination der drei Kathodenstréme an-
sprechen, die von den Strom-Sen-sorelemen-
ten (D4) erfaft werden, um den Schwellwert
der Reduzierungsmittel {70a) einzustellen.

5. Ancrdnung nach Anspruch 1, dadurch gekenn-
zeichnet,

daf die Anzeigevorrichtung (40) eine Bildréhre
mit wenig stens einer Kathode (R, G, B) ist;
daBl der Videosignal-Verarbeitungskanal (20,
30} einen Bildréhren-Ansteuerverstarker (30)
enthait, der mit der Kathode (R, G, B} verbun-
den ist, um das Video-Ausgangssignal so zu er-
zeugen, daB es fir die direkie Ansteuerung der
Kathode der Bildréhre (40) geeignet ist;

daB der Videosignal-Verarbeitungskanal (20,
30) auch enthalt: Mittel zur Einstellung des Vi-
deo-Ausgangssignals auf einen vorgegebenen
Test-Pegel wahrend eines Test-Intervalls, mit
der Kathode verbundene Mitiel (90) zur Erfas-
sung des wahrend des Test-Intervalls zu der
Kathode flieBenden Stroms; und Mittet {20, 70)
zur Einstellung einer Eigenschaft des Video-
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Ausgangssignals in Abhangigkeil von dem
wahrend des Test-Intervalls erfaBten Katho-
denstrom;

daf die Videosignal-Sensarmitte! (90) die mit
der Kathode verbundenen Mitlel umiassen, um
den wahrend des Test-Intervalls zur Kathode
flieBenden Strom zu erfassen; und

daB die Schwellwernt-Einstelimiitel (70b} auf
den Strom ansprechen, der von den Kathoden-
strom-Sensormitteln in anderen Zeiten als dem
Test-Intervall erfaBt wird, um den Schweliwert
der Reduzierungsmittel einzustellen.

6. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet,

daf} die Bildrohre (40) eine Farbbildréhre mit
drei Kathoden ist;

daB der Videosignal-Verarbeitungskana! (20,
30) drei Bildréhren-Ansteuerverstarker (30)
enthalt, die jeweils mit einer der drei Kathoden
(R, G, B) verbunden sind, um drei Farb-Video-
Ausgangssignale zu erzeugen, die zur direkien
Ansteuerung jeweils einer der drei Kathoden
der Bildréhre (40) geeignet sind;

daB der Videosignal-Verarbeitungskanal (20,
30) enthaklt: Mittel, um die drei Farb-Video-Aus-
gangssignale wahrend eines Test-Intervalls auf
entsprechende Test-Pegel festzulegen;, drei je-
weils mit den drei Kathoden (R, G, B} verbun-
dene Mittel zur Erfassung von drei entspre-
chenden Kathodenstromen wéhrend des Test-
Intervalis; und Mittel (20, 70) zur Einstellung ei-
ner Eigenschaft der drei Video-Ausgangssi-
gnale in Abhangigkeit von den drei wahrend
des Test-Intervalls erfaBtern Kathodenstrémen;
daf die Videosignal-Sensormittet {90) drei Ka-
thodenstrom-Sensormittel (D4) enthalten; und
daB die Schwellwerl-Einstellmittel (70b) auf ei-
ne Kombination der drei von den Kathoden-
strom-Sensormitteln erfaBten Kathodenstrome
wahrend anderer Zeiten als dem Test-Intervail
ansprechen, um den Schwellwert der Reduzie-
rungsmittel einzusiel-ten.

7. Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet,
dal das die Bildeigenschaft bestimmende Merkmal
des Video-Ausgangssignals die Spitze-zu-Spitze-
Amplitude des Video-Ausgangssignals und die
Bildeigenschaft der Kontrast ist.

Revendications
1. Appareil de limitation de courant de faisceau desti-

né a étre utilisé dans un systérme de visualisation,
appareil comprenant:
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un canal de traitement de signaux vidéo (20,
30) pour traiter un signal d'entrée vidéo en vue
de produire un signal de sortie vidéo pouvant
stre visualisé,

16

dite cathode dudit tube-image (4Q);

ledit moyen de détection de signal vidéo (90)
comporle un élément de détection de courant
(D4) couplé & ladite cathode (R, V. B); et

une alimentation (50, 51, 60); 5 ledit moyen d'établissement de seuil (70b) est

un dispositif de visualisation d'image (40) cou- sensible au courant détecté par ledit moyen de

plé audit canal de traiternent de signaux vidéo détection de courant {D4) pour établir ledit seuil

(20, 30) et a ladite alimentation (50, 51, 60} et dudit moyen de réduction (70a}.

tirant son courant de ladite alimentation en ré-

ponse audit signal de sortie vidéo; 10 4. Appareil défini & la revendication 1, caraclérisé en

un moyen (70a) couplé & ladite alimentation ce que:

pour détecter le courant moyen tiré par ledit dis-

positif de visualisation de ladite alimentation ledit dispositif de visualisation (40) est un tube-

(50, 51, 80); image couleur comportant trois cathodes (R, V,

un moyen (20, 70a) couplé entre ledit canal de 75 B);

traitement de signaux vidéo (20, 30) et ledit ledit canal de traitement de signaux vidéo (20,

moyen de détection de courant moyen (70a) 30) comporte trois amplificateurs d'attague de

pour réduire une caractéristique de détermina- tube-image (30) couplés & des cathodes res-

tion de propriété d'image dudit signal de sortie pectives desdites cathodes (R, V, B} pour pro-

vidéo quand ledit courant moyen tiré par ledit 20 duire trois signaux de sortie vidéo respectifs

dispositif de visualisation de ladite alimentation pouvant attaquer directement des bornes res-

(50, 51, 60) dépasse un seuil contrélable; pectives desdites cathodes dudit tube-image

un moyen {90} couplé audit canal de traitement (40y;

de signaux vidéo (20, 30) pour détecter l'ampli- ledit moyen de détection de signal vidéo (90)

tude dudit signal de sortie vidéo; et caractérisé 25 comporte trois éléments de détection de cou-

par un moyen (70b} couplé audit moyen de ré- rants (D4) couplés & des cathodes respectives

guction (20, 70a) pour établir ledit seuil dudit des cathodes dudit tube-image; et

moyen de réduction (20, 70a) en réponse a ledit moyen d'établissement de seuil (70b) est

lamplitude du signal de sortie vidéo. sensible & une combinaison des trois courants
30 de cathodes détectés par lesdits élements de

détection de courants (D4) pour élablic ledit
seuil dudit moyen de réduction (70a).

2. Appareil défini a la revendication 1, caractérisé en
ce gque:

5. Appareil défini a la revendication 1, caracterisé en
ce que:

ledit dispositil de visualisation (40) est couplé
& une premiére borne (51) de ladite alimenta- 35

tion (50, 51,80);

ledit moyen de détection de courant moyen
(70a) comporte un circuit de filire (R2, C2) cou-
plé & une deuxiéme borne de ladite alimenta-
tion (50, 51, 60) pour filtrer un courant tourni
audit dispositit de visualisation {40); et

fedit moyen d'établissement de seuil (70b)
comporte une source de couram contrdlable
(110) sensible & 'amplitude dudit signal de sor-
tie vidéo et couplée audit circuit de filtre pour
alimenter en courant ledit circuit de filtre.

Appareil défini & fa revendication 1, caractérisé en
ce gue:

ledit dispositif de visualisaticn (40) est un tube-
image comportant au moins une cathode (R, V,
B);

ledit canal de traitement de signaux vidéo (20,
a0) comporte un amplificateur d'attaque de tu-
be-image (30) couplé & ladite cathode (R, V, B)
pour produire ledit signal de sortie vidéo de ma-
niére 4 ce qu'il puisse attaquer directement la-
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ledit dispositif de visualisation (40) est un tube-
image comportant au moins une cathode (R V.
B);

ledit canal de traitement de signaux vidéo (20,
30) comporte un amplificateur d'attaque de tu-
be-image (30) couplé & ladite cathode (R, V, B)
pour produire ledit signal de sortie vidéo de ma-
niére a ce qu'il puisse attaquer directement la-
dite cathode dudit tube-image (40);

ledit canal de traitement de signaux vidéa (20,
30) comporte aussi un moyen pour fixer ledit
signal de sortie vidéo & un niveau de lest pre-
déterminé durant un intervalle de test, un
moyen (90) couplé a ladite cathode pour détec-
ter le courant passant & ladite cathode durant
ledit intervatle de test; et un moyen (20, 70)
pour régler une caractéristique dudit signal de
sortie vidéo en réponse au courani de cathode
détecté durant ledit intervalie de test,

ledit moyen de détection de signal vidéo (80)
comprend ladit moyen ceuplé a ladite cathode
pour détecter le courant passant vers ladite ca-
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thode durant ledit intervalle de test; et
ledit moyen d'établissement de seuil (70b} est
sensible au courant délecté par ledit moyen de
détection de courant de cathode durant des
temps autres que ledit intervalle de test pour 5

fixer ledit seuil dudit moyen de réduction.
10

6. Appareil défini a la revendication 1, caractérisé en

.fi!
/ ce que:
ledit iube-image (40) est untube-image couleur
componant trois cathodes:
tedit canal de traitement de signaux vidéo (20,
30) comporte trois amplificateurs d'attaque de
tube-image {30) couplés a des cathodes res- 15
pectives desdites trois cathodes (R, V, B) pour
produire 1rois signaux de sortie vidéo couleur
respectifs pour attaquer directement des catho-
20

. des respectives desdites trois cathodes (R, V,
B) dudit tube-image (40);
ledit canal de traitement de signaux vidéo {20,
30) comporte un moyen pour fixer lesdits trois
signaux de sortie vidéo & des niveaux de test
respectifs durant un intervalle de test; trois
moyens couplés a des cathodes respectives 25
desdites trois cathodes (R, V. B) en vue de dé-
tecter trois courants de cathodes respectifs du-
rant ledit intervalle de test; et un moyen (20, 70)
pour régier une caractéristique desdits trols si-
gnaux de sortie vidéo en réponse auxdits trois 30
courants de cathodes détectés durant ledit in-
tervalle de test;
ledit moyen de détection de signal vidéo {30)
comporte lesdits trois éléments de détection de
35

courants (D4); et
sensible & une combinaison desdits irois cou-
40

ranis de cathodes détectés par lesdits élé-
menis de détection de couranis de cathodes en

ledit moyen d'établissement de seuil (70b) est
dehors dudit intervalle de test pour établir ledit

seuil dudit moyen de réduction.
Appareil défini & la revendication 1, caractérisé en
45

7.
ce que:
ladite caractéristique de détermination de propriété
d'image dudit signal de sortie vidéc est lamplitude
de pic & pic dudit signal de sortie vidéo et ladite pro-
priété d'image est le contraste.
50
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