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es of beam current levels is preferably effected by au- tomatic contrast
control. However, it is also important This invention relates to a video
control circuit.  that beam current limiting be accomplished without
Embodiments of this invention relate to electron   unduly upsetting the
relationship between contrast beam current limiting in kinescopes of
television re-   5   and brightness and between luminance and chromi-
ceivers, video monitors and the like.              nance information of a
reproduced Image. The prior Content of an image reproduced by a kinescope
art also recognizes a need to control brightness as in acolortelevision
receiverand the like comprises lu-  well, for example, after a certain
range of contrast minance information and chrominance Information.
control has been exhausted. The luminance information Is particularly
defined by   so  Various automatic beam current limiter systems a
peak-to-peak amplitude of an image representative  are known which operate
in conjunction with contrast video signal, relating to image contrast, and
the DC  and brightness control circuits of a television receiver content of
the video signal, relating to image bright-  and the like. Many systems
provide for progressive ness or background level. Image brightness or back-
control of contrast and brightness overdifferentrang- ground level is
related to a black level.     15  es of beam current, as described in the
following U.S. The electron beam current drawn by a kinescope  patents: is
both a function of the amplitude and the DC content  US-A-4,126,884 -
Shanley, II; US-A-4,253,11 - Har- of the video signal coupled to the
kinescope. Exces-  wood, et al.; US-A-4,253,121 - Avery; and US-A- sive
beam current can be caused by a combination of  4,137,552 - Serafini.
videosignal content and adjustment of manual bright-  20  A particular
problem sometimes arises when ness and contrast control circuits often
included in a  beam current limiting circuits affecting brightness as
luminance signal processing channel of the receiver  well as contrast, for
example by adjusting video gain, or monitor. The likelihood of high beam
current being  operate within ranges of beam current levels which produced
increases in the presence of video signals  are not necessarily excessive
or dangerous. The con- representative of bright images containing predomi-
25  dition occurs generally where most of a picture frame nantly white
information, manual contrast or bright-  is quite bright, that is, having
high white levels, but a ness control settings at a maximum position, or a
small portion of the image is rather dark. The high combination of these
factors.                      white levels over most of the Image will
cause a high Excessive peak beam current may cause a re-     average beam
current level, which will be interpreted ceiver to produce a degraded image
due to effects  3o  by automatic beam limiter circuits as an excessive such
as electron beam spot defocusing or localized  brightness level which needs
to be compensated. Ac- blistering of the shadow mask, with its consequent
cordingly, such automatic circuitswill reduce the con- adverse effect on
color purity. Excessive average  trast level orthe brightness level, or
both levels simul- beam current may adversely affect performance of a
taneously. The reduction In contrast or brightness, or receivers deflection
system, may result In blooming   35  both, has little perceptible effect on
the quality of the and may causea receiver to be damaged. Some form
larger and brighter image, but tends to make the of automatic contrast
control system is often included  smaller, originally darker portion of the
image even in receivers to limit peak beam current under signal  darker.
The smaller image portion may become so and viewer adjustment conditions
which do not result  dark as to be essentially imperceptible. In any event,
in high average beam current. Such systems respond   40  important detail
In the smaller, dark portion of the pic- at least to some degree to the
peak value of the video  ture may be difficult to see, If visible at all.
signal and automatically reduce contrast, thereby lim-  Contrast control
circuits generally vary the con- iting peak current. Receivers usually are
provided  trast of an image by generating a control signal which with an
automatic beam limiter circuit to prevent ex-  varies the gain of the video
amplifierfor the video im- cessive average beam current Such a circuit
senses   45  age. Varying the gain also causes variation of bright- beam
current, and automatically reduces contrast or  ness, which increases and
decreases directly with brightness levels, or both, when beam current ex-
video gain. This was noted in the context of manual ceeds a threshold.
contrast controls in U.S. Patent US-A-3,873,767 - Automatic beam current
limiting may present     Okada, et al. A video signal control circuit
Includes a problems even for levels of beam current which are  5o
brightness control circuit responsive to manual oper- not necessarily
excessive. A beam current limiter  ation thereof to vary the DC potential
applied to a sig- should function without unnecessarily increasing a  nal
transmission channel and a contrast control cir- viewer's perception of
changes in image content due  cuit responsive to manual operation thereof
to vary to operation of the beam limiter. Generally speaking,  the gain of
a video amplifier. Level control means are a viewer can often perceive
changes In the back-  55  coupled to the signal transmission channel for
com- ground Illumination of an image produced by changes  pensating
variations In the DC potential on the signal in image brightness more
readily than Image con-   transmission channel when manual adjustment of
the trast. Accordingly, beam current limiting In safe rang-  contrast
control means causes a variation in the gain 2  
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This circuit is effective to limit  tion of the inset Image. This Is a
problem not ad- the degrading effects caused by a viewer's manual  dressed
or solved by the prior art. misadjustment of the contrast control. However,
the    In order to overcome the problem of degradation only brightness
limiting aspect of the circuit respon-  of the generally dark image portion
responsive to au- sive to a cathode ray tube beam current acts only in   5
tomatic brightness reduction, for example by varying j  excess of a
predetermined value, and simultaneously  video gain based upon the picture
content of a larger varies both the DC potential applied to the signal
picture portion having relatively high average picture transmission channel
and the gain of the video ampli-  intensity, this invention recognizes
several important fier, to reduce both contrast and brightness. Such a
factors. Firstly, there is a first range of beam current circuit will not
compensate for changes in brightness  10  levels, including those
corresponding to brief video level due to contrast control responsive to
dynamic  signal peaks, within which beam current may vary, variations in
video signal levels or beam current lev-  but need not be considered
excessive or dangerous. els.
Secondly, reducing contrast by reducing video gain Some television
receivers now have a capacity  inherently lowers brightness, which
undesirably dark- for displaying a first picture image within a second   15
ens already darker, relatively small Image portions. picture Image, often
denoted by the term upix-in-pix.  Thirdly, the brightness level can be
raised to counter- The receiver, or the video recorder or the like, with
act the undesirable effect of video gain reduction on pix-in-pix capacity
will display a single image during  brightness level without counteracting
the beneficial conventional operation, Just as a conventional receiv-
control of beam current achieved by varying contrast. er without pix-in-pix
capacity. However, In response  20  The present invention Is embodied in a
video con- toviewercommands, and undercontrol of amicropro-   trol circuit
comprising a circuit path having an Inputfor cessor, for example, an image
from a second video  receiving a video Input signal and having an outputfor
source, usually a different broadcast or cablecast  providing a processed
video output signal and which channel, can be Inset as a small picture
within the pri-  includes again controllable amplifier. Acircuitmeans, mary
picture. Pi-in-pix television control systems   25  coupled to the path and
responsive to a signal mani- are described in considerable detail, for
example, In  festation of the processed video output signal devel- the
following U.S. Patents: US-A-4,638,360 - Chris-  ops a picture control
signal manifestation. The circuit topher, et al; US-A-4,652,908 - Fling, et
al; US-A-  means comprises a contrast and brightness control 4,656,515 -
Christopher, and, US-A-4,656,516 -     circuit coupled to the path and
responsive to the pic- Fling, et al.                                 30
ture control signalforsimultaneouslyvarying the con- The capacity for
pix-in-pix operation presents a  trast and brightness levels of the
processed video particularly difficult problem for prior art automatic
output signal inversely with one another. beam current limiter circuits. In
particular, there is  In the drawings: likely to be little, If any
relationship between the video  FIGURE 1 is a block diagram of a pix-in-pix
video content of the inset secondary image and the video   35  control
circuit in accordance with this Invention; content of the large primary
image. In a convention-   FIGURE 2 is a circuitschematic for the beam cur-
ally displayed single image, there is likely to be at  rent limiting
circuitry shown in FIGURE 1; and, least some transition in terms of picture
content be-  FIGURE 3 is a graph Illustrating variation of the tween a
large bright background of high average pic-   brightness control voltage
produced by the ture Intensity and a darker smaller portion thereof.  40
brightness modulator as a function of the con- Unnecessary darkening of the
darker portion was        trast level control voltage. troublesome, but was
not expected to be a pervasive    A pix-in-pix video control circuit Is
shown in block and constant problem. However the video content of  diagram
form In FIGURE 1 and generally designated each of the primary and secondary
video signals in a  by reference numeral 10. The pix-in-pbx video control
pix-in-pixenvironmentare wholly unrelated toone an-  45  circuit 10
comprises a pix-in-pix circuit 12, a other. There Is little likelihood of
any transitional sub-  lumalchroma processing circuit 14, a beam current
jectmatterlneitherimage, oneithersideoftheborder    limiterdrcuit18, a
beamcurrentsonsing circuit 18, an between the primary and inset images,
which would  automatic contrast control circuit 24, a manual con-
ameliorate disparities In brightness and contrast lev-  trast control
circuit 20 and a manual brightness con- els between the images, as they may
be adjusted si-  50  trol circuit 22. multaneously responsive to variations
of video signal  The pix-in-pix circuit 12 comprises a first video or beam
current. The absence of any necessary cor-  source 30 for a first video
signal Aand a second video relation between the image content of the
primary  source 32fora second videosignal B. The videoAsig- and secondary
images in a pix-in-pix environment   nal and thevideo B signal are coupled
as inputs to vid- makes it more likely that automatic beam current lim-  5s
eo source switch 34 by lines 33 and 35 respectively. iting effected by
reducing brightness together with  A pix-in-pix control circuit 36 operates
the first and contrast on the basis of the average or peak picture  second
video sources 30 and 32 over line 31 and op- intensity of the primary Image
will result In degrada-  erates the video source switch 34 over line 37.
Re- 
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command signals over line 29, for exam-  picture intensity. This can
prevent localized defocus- ple from a microprocessor, the pix-in-pix
control cir-  ing and blistering of the shadow mask. cult 38 operates the
video source switch and the first  A video signal is generally damped to a
DC level and second video sources to alternately feed the vid-  at 0 IRE
(back porch of the composite video signal), eo Aand video B signals to the
video amplifier on line   5   whereas the black level in NTSC signals is
nominally >  39 in timed sequence to form a primary picture, for  adjusted
to be approximately 7.5 IRE. White level Is example from the video A
source, with an Inset sec-  nominally 100 IRE. Accordingly, an increase in
video ondary picture, for example from the video B source.  gain causes the
displayed black level to move bright- Alternatively, the pix-in-pix control
circuit may be  er" as video gain is Increased and causes the dis-
commanded bythe microprocessorto select only one   io  played black level
to move 'darker' as video gain is or the other of the video A and video B
sources as an  decreased. When beam current limiting circuits also output
of the video source switch 34.              respond to increases in beam
current levels by reduc- It will be remembered that luminance indicates
ing brightness, that Is lowering the black level, the ef- the amount of
light intensity, which Is perceived bythe  fect can be pronounced. eye as
brightness. In a black and white picture, the   1s  The picture control
circuit has an Input on line 87. lighter parts have more luminance than the
dark    The brightness control circuit 58 has an input on line areas.
Different colors also have shades of lumi-  83. For purposes of definition,
and in accordance with nance, however, as some colors appear brighter than
operation of the integrated circuit chip identified others. Chrominance on
the other hand, denotes both  above, an increase in a voltage level applied
to Input hue and saturation of a color. The chrominance In-  20  line 87 of
picture control 54 will Increase the gain of cludes all the color
Information, but without the bright-  the video amplifier. The increase in
video gain will ness information. The chrominance and brightness,
therefore increase the contrast level and increase, or that is luminance,
together specify the picture Infor-  raise, the brightness level. A
reduction in the voltage mation completely. The output of the video source
on line 87 will cause a reduction in video gain, which switch 34 is an
Input to a lumalchroma comb filter 38.  25  will result in a reduction of
the contrast level and a re- Theoutputofthecombfilteronline41 ischrominance
duction of the brightness level. Similarly, an Increase Information and the
output of the comb filter on line  of voltage on input line 83 to
brightness control 58 will 43 is luminance information. The outputs of the
comb  be effective to raise the brightness level of the video filter 38 are
inputs to the lumalchroma processing cir-  signal, and a reduction of
voltage on line 83 will be ef- cult 14. Such circuits as the lumalchroma
processing   3o  fective to lower the brightness level. However, varia-
circuit 14 may be embodied as integrated circuits.  tions of the voltage
level on Input line 83 to brightness Such a lumalchroma processing chip is
available as  control circuit 56 will not affect the video gain, and ac-
RCA part no. 1421882-1, Thomson Consumer Elec-     cordingly, will not
change the contrast level. tronics, Indianapolis, Indiana. Only those
portions of  In the particular embodiment which Is disclosed such a
luma/chroma chip as are pertinent to this In-  3s  in the drawings, which
utilizes a luma/chroma chip as vention are illustrated.
identified above, a beam limiter circuit 58 is also pro- The chrominance
output of the comb filter 38 Is  vided. Beam limiter circuit 58 is shown by
a block an input to a chroma processing circuit 50. The lumi-  drawn in
phantom, because it is not utilized in the in- nance output of the comb
filter 38 is an Input to a lu-  vention. In orderto renderthe beam limiter
58 ineffec- minance amplifier 52. A picture control circuit 54 con-  40
tive, Its input on line 59 is permanently coupled to a trols video gain of
the luminance and chrominance  substantially uniform and raised voltage
level 4Vbc. channels, and has outputs on lines 45 and 47, which  This
indicates, albeitfalsely, that beam current is very are inputs respectively
to the chrominance process-  low. When the input to beam limiter circuit 58
is thus ing circuit 50 and the luminance amplifier 52. The out-  tied high,
its outputs on lines 55 and 57, to the picture put of the luminance
amplifier 52 is an input to a   45  control 54 and brightness control 58
respectively, are brightness control circuit 56. Brightness control circuit
unchanging and of no effect. In this manner it is pos- 56 raises and lowers
the brightness level, also termed  sible to disable the integrated beam
limiter circuit 58, black level. The outputofthe brightness control circuit
and substitute the beam limiter circuit 16 to which an 56 on line 53 and
the output of the chroma processing  aspect of this invention is directed.
circuit 50 on line 51 are Inputs to a luma/chroma ma-  so  The specific
operation of the luma/chroma comb trix60. The outputs of the luma/chroma
matrix 60 on  filter, the chroma processing circuit, the luminance lines
61, 63 and 65 provides output for the red, green  amplifierand the
luma/chroma matrix are known, and and blue video signals, respectively.
Each of the out-  accordingly, are neithershown nor explained In detail.
puts on lines 61, 63 and 65 is passed through a resis-  The operation of
the beam limiter circuit 58, which is tor, after which the outputs are
summed as an input  us   bypassed, was in accordance with a prior art
scheme, to a conventional automatic contrast control circuit  which
adjusted contrast and brightness in the same 



24. This enables beam current limiting to be effected  direction in a first
range of beam current levels, and responsive to video peakintensity, as
well as average  in a higher range of beam current levels than In the 4
7                   EP 0 393 046 B1                 8 first range, adjusted
brightness level. It is the less  therefore counteracts the undesirable
reduction of than optimum operation of such a beam imiter circuit,  the
brightness level when the contrast is decreased particularly in the context
of a pix-in-pix video envir-  responsive to an increase in beam current or
peaks onment, which prompted the devIlopment of the      in the video
signal. brightness modulator circuit taught herein.    5       The
brightness modulator 72 is effective in a first K.'    Electron beam
current on line 71 is monitored by  range of beam current operating values,
correspond- beam current sensing circuit 18. Beam current sens-  ing
generally to safe operating conditions. However, ing circuit 18 develops a
beam current control voltage  there are certain circumstances wherein
perceived on line 73, which Is an input to a contrast or Opix, lim-  image
quality is less important than the dangers of iter circuit 70 and a filter
78. In accordance with the   1o  excessive beam current levels.
Accordingly, a bright- circuit schematic shown In FIGURE 2, the beam cur-
ness limiter circuit 74 is effective in a second range rent control signal
is a voltage signal, which is at a  of beamcurrentoperatingvalues,
corresponding gen- maximum when beam current is at minimum, and is
erally to unsafe operating conditions, that Is, where at a minimum when
beam current level is at maxi-   nelthertheautocontrastcontrol 24 northe
pixcontrol mum.                                           15  limiter 70 Is
effective to prevent unsafe beam current The pix limiter circuit 70 is an
automatic contrast  levels. Under these circumstances, the brightness
limiting circuit, which develops one component of a  limiter circuit 74
develops a beam current overload contrast, or pix, control voltage on
output line 75 re-  control voltage signal on line 81, which is also
coupled sponsive to dynamic variations of beam current relat-  to Input
line 83 of brightness control circuit 56. It will ed toaverage picture
intensity. Anothercomponentof  20   be appreciated that, at a certain
threshold value of the pix control voltage is the output of the automatic
beam current the pix limiter 70 will have reached its contrast control 24
on line 25, indirectly responsive to  full range of adjustment, so that no
further changes dynamic variations of beam current related to peak  on the
input to the picture control circuit or from the picture intensity. The
automatic contrast control is di-  brightness modulatorcircuItwill take
place. The beam rectly responsive to a signal derived from the video   25
current overload control signal is thereafter effective signal. A third
component of the pix control voltage is  in the second range to lower the
brightness level to the output of the manual contrast control 20 on line
prevent unsafe beam current levels. 85. The pix control voltage on line 75
Isan input to a  In orderto prevent the brightness limitercircuit 74
brightness modulator circuit 72 and the input line 87  from generating the
beam current overload control of picture control circuit 54. A net increase
of the pix  30  signal when auto contrast control or the pix limiter
control voltage, due to any or all of is components,  should still be
capable of controlling the beam current causes the picture control circuit
54 to increase the  by controlling thevideo gain, the beam current control
video gain, which increases the contrast level and  signal is processed,
for example, by a filter 78, to re- raises the brightness level. A net
decrease in the pix  move AC components therefrom, for example those
control voltage causes the picture control circuit 54 to  95  resulting
from retrace pulses. This helps assure that reduce the video gain,
decreasing contrast and low-  the brightness limiter circuit 74 will become
effective ering the brightness level. The pix control voltage is  only when
the full range of compensation provided by varied, through direct and
Indirect means, as a funo-  the pix control voltage has been exhausted.
tion of beam current.                                  Most television
receivers provide manually ad- The brightness modulator circuit 72 provides
an   40  justable means whereby viewers may alter the con- output control
voltage on line 79 which varies inverse-  trast and brightness (picture)
settings. As noted, the ly with the pix control voltage, as illustrated in
FIG-  output of the manual contrast control circuit 20 is also URE 3. The
values correspond to operation of the   coupled to the Input of the
brightness modulator 72, specific circuit shown In FIGURE 2. When the pix
con-  which will be effective to reduce the brightness level trol voltage
increases, the voltage of the brightness  45  responsive to a manual
increase of contrast, and vice control signal on line 79 decreases, which
causes the  versa. As in the automatic beam limiter circuit 16, the
brightness control circuit 56 to lower the brightness  manual brightness
control 22 will raise and lower the level. Conversely, when the pix control
voltage falls,  brightness level without affecting video gain and con- the
brightness control voltage rises, causing the  trast level. However, the
voltage level on output line brightness control circuit 56 to raise the
brightness  5o  89 will be a component of the input to the brightness
level. Increasing thevideo gain increasesthe contrast  control circuit 56,
and an unduly high manually adjust- level, and at the same time, raises the
brightness lev-  ed brightness level will result in a reduced effective el.
Conversely, reducing the video gain reduces the  range of auto contrast
control, the pix limiter and the contrast level and lowers the brightness
level. The  brightness modulator, and will result In more frequent 



brightness control signal is therefore effective to raise  55   operation
of the brightness limiter circuit. the brightness level when the contrast
level Is re-    A circuit schematic fora suitable beam limiter cir- duced
and to lower the brightness level when the con-  cult 16 in accordance with
this Invention Is shown in trast level is increased. The brightness
modulator  FIGURE 2. An electron beam current flows through 5    9
EP 0 393 946 B1                 10 line 71 and Into winding W of flyback
transformer T1.  control is set abnormally low. Resistor R5 of the vol- A
beam current sensing circuit 18 includes resistors  tage divider network,
the collector of transistor Q3 RI and R2, the Junction of which corresponds
to line  and one terminal of resistor R13 are coupled to the 73, on which a
beam current control voltage Vs is de-  supply voltage +11.2 volts.
Resistor RI 3 and resistor veloped. Beam current control voltage Vs varies
In-   5   R14 form a voltage divider network for biasing the versely with
beam current. Diode DI is connected be-  emitter electrode of transistor
Q4, which is coupled to tween output line 73 and a supply voltage, for
exam-  the junction thereof. When transistor 03 is not con- pIe +11.2
volts. This limits the maximum value of vol-  ducting, the emitter of
transistor of 04 Is at a voltage tage Vs to approximately +12 volts.    I
level of approximately +.85 volts. The pix llmitercircuit70 comprises
transistors Q1   10  The output of the manual contrast control circuit and
02, the emitters of which are coupled to one an-  will result in a voltage
level on input line 75 to the pic- other through resistor RO. The base of
resistor Q1 is  ture control circuit, which voltage will also appear at
biased by a voltage divider network comprising resis-  the collector of
transistor Q1, which is the output of tors R5, RB and R7. For the
componentvalues shown,  both the auto contrast control 24 and the pix
limiter the base of transistor 01, which is coupled totheJuno-  15  circuit
70. Assuming, for example, that beam current tion of resistors R5 and RB,
is biased at a voltage level  is at a minimum and that the voltage Vs Is at
a maxl- of approximately +4 volts.                         mum, a nominal
factory setting of the manual con- The auto contrast control circuit 24 may
be em-  trast control, forthe componentvalues Illustrated, will bodied asa
variety of specific circuits, for example as  generate a voltage level of
approximately +7.8 volts taught in U.S. Patent US-A-4,599,843. One such em-
20  on line 75 at the input to the picture control circuit and bodiment
comprises a transistor. The transistor has a  on the collector of
transistor Q1. Transistor 03 Is base electrode coupled to the three summed
video   biased insuchafashionthatitwillconductresponsive outputs, a
collector electrode coupled to the outputs  to pix limiter voltages in
excess of approximately +5 of the pix limiter and the manual contrast
control and  volts. Accordingly, even in the absence of any beam an emitter
electrode coupled by a resistive voltage   25  current limiting resulting
from the level of voltage Vs, divider network to a biasing voltage. An
Increase of  transistor 03 will conduct, which in turn will cause video
drive (amplitude) will effect reduction of the pix  transistor 04 to
conduct, which will set the output of control voltage.
the brightness modulator on line 83 to approximately The brightness limiter
circuit 74 comprises tran-  +6.1 volts. This corresponds to the maximum
bright- sistors Q5 and 08, the emitters of which are coupled   3o   ness
control voltage shown in FIGURE 3. to one another through resistor R8. The
base of tran-  Voltage Vs will fall as beam current rises. The sistorO5 Is
also biased by the voltage divider network  auto contrast control will be
effective, and predomin- comprising resistors R5, RB and R7. For the compo-
ate, before enough beam current flows to turn on nent values shown, the
base of transistor 05, which  transistor 02. When voltage Vs falls low
enough to is coupled to the junction of resistors RB and R7, is at  35
forward bias the base emitter junction of transistor approximately +2.7
volts. Filter 78 coupled to the  02, which will be approximately two diode
drops be- base of transistor 08 comprises resistor R4 and ca-  low the +4
volts bias voltage on the base of trransistor pacitor C2.
Q1, transistor Q1 will begin to conduct. As transistor The brightness
modulator circuit 72 comprises   01 begins to conduct, the pix control
voltage on out- transistors 03 and 04. The base of transistor Q4 Is  40
put line 75 will be pulled down. As the pix control vol- biased by the
voltage divider network comprising re-  tage falls, the video gain will be
reduced, and the con- sistors RII and R12, and is coupled to the junction
trast level will be reduced. Reduction of the video gain thereof. The
voltage at the emitter oftransistor Q3 fol-  will also lower the brightness
level, as explained lows the voltage on the base thereof, and Is essential-
above. However, as the pix control voltage falls, the ly the pix control
voltage. The collector of transistor  45  voltage at the base of transistor
Q3 will fall, which will Q1 is the output of the pix control circuit 70,
and cor-  reduce the conduction of transistor 03. Less conduc- responds to
output line 75. Output line 75 is an input  tion of transistor 03 will
result in less conduction of to the picture control circuit 54 and, through
resistor  transistor 04, which will cause the voltage level atthe RIO, is
also an input to the brightness modulator cir-  collector of 04 on output
line 79 to Increase. Accord- cuit 72 at the base of transistor 03.
so  Ingly, the brightness control signal will increase, and The collector
of transistor 05 Is the output of the  raise the brightness level to
compensate for the re- brightness limiter circuit 74, and corresponds to
out-  duction in video gain. 



putline 81. This Is coupled to the collectoroftransistor  The
valueofvoltageVs atwhich the pixllmitercir- Q4, which is the output of the
brightness modulator  cult becomes effective will depend upon the values of
72, and corresponds to output line 79. Diode D2 does  S5  resistors R5, RB
and R7, which set the bias voltage not form part of the brightness limiter
or brightness  at the base of transistor 01, which in turn sets the
modulator, but prevents conduction of transistors Q4  bias voltage for the
emitter of transistor 02. For val- and 05 when the manual, or customer,
brightness    ues of average beam current below the threshold of 6    11
EP 0 393 946 B1                  12 operation of the pix limiter, the auto
contrast control  voltage is a composite signal, having components is
responsive to the video signal. The auto contrast  contributed by the auto
contrast control, the pix lim- control responds, in particular, to peaks in
the video  iter and the manual contrast control. As average signal to vary
the pix control voltage. The brightness  beam current levels reach unsafe
values, in a second modulator is also responsive to the action of the auto
5   control range, the brightness limiter becomes effec- T   contrast
control in the first range of beam current val-  tive to lower the
brightness level markedly to prevent ues. As voltage Vs falls further, with
increasing beam  damage and picture degradation from beam current current,
the pix control voltage at the collector of tran-  overload. sistor Q1 will
continue to fall and the brightness con- trol voltage at the collector of
transistor of Q4 will con-   lo tinue to increase.
Claims When the voltage Vs becomes small enough, the brightness limiter
circuit will become effective. More  1. Avideo control circuit, comprising:
particularly, the voltage divider formed by resistors          a circuit
path having an input for receiving R5, R6 and R7 sets the bias voltage at
the base of  is   a video input signal and shaving an output for pro-
transistor Q5, which in turn sets the bias voltage at    viding a processed
video output signal; the emitterof transistor Q6. When voltage Vs falls ap-
a gain controllable video amplifier (52) in proximately two diode drops
below -2.7 volts, tran-      said circuit path; and sistor Q6 will begin to
conduct, which causes conduc-          circuit means coupled to said path
and re- tion of transistor Q5. As transistor Q5 begins to con-   20
sponsive to a signal manifestation of said proc- duct, the brightness
control signal at the output of the  essed video outputsignal fordeveloping
a picture brightness modulator, namely the collector of transis-   control
signal related to dynamic variations of pic- tor Q4, will be pulled down.
This will cause the bright-  ture intensity represented by said signal
manifes- ness control to lower the brightness level to reduce     tation;
beam current. The further voltage Vs falls, the lower  25
characterized In that: the brightness level will be pulled.
said circuit means comprises a contrast The filter 76 comprising resistor
R4 and capacitor    and brightness control circuit (54,56,72) coupled C2
prevents the brightness limiterfrom operating pre-    to said path and
responsive to said picture control maturely. In addition to the average DC
voltage po-      signal for simultaneously varying the contrast tential
represented by voltage Vs, there Is an AC coin-  30  and brightness levels
of said processed video ponent in the sensed beam current which results
from     output signal inversely with one another. the flyback system of
the horizontal deflection circuit recharging the kinescope capacitance
during the hor-  2. The control circuit as recited in Claim I further
Izontal retrace time. Even with a flat field signal, and  characterized in
that said contrastand brightness only moderately high beam current, the
waveform   35     control circuit comprises: may Include significant
negative pulses. These puls-           means (54,72) responsive to said
picture es can cause current to flow in transistor Q5 unless     control
signal for developing first and second in- It is biased far below
transistor Q2. Ideally, biasing   versely related control voltages for
adjusting the transistor Q5 only moderately below Q1 should cause
video gain and brightness level, respectively, of the brightness limiter to
operate when the pix limiter  40  said processed video output signal
supplied to *   circuit has reduced video gain as much as is possible
said output of said circuit path. and voltage Vs falls further as beam
current increas- es further. However, the negative pulses during re-   3.
The control circuit as recited in Claim I further trace cause the
brightness limiter to conduct at lower   characterized in thatsaid contrast
and brightness beam current levels than desired, unless transistor   45
control circuit comprises: Q5 is biased much below the transistor of Q1.
How-             a first circuit (54) responsive to said pic- ever, it is
not practical to bias transistor Q5 much be-  ture control signal for
developing a video gain low the level of transistor Q1, as the brightness
limiter  control signal for adjusting the contrast of said would not be
sufficiently effective. The filter formed    processed video output signal
byvarying the gain by resistor R4 and capacitor C2 substantially elimin-
so  of said amplifier, and 



ates the AC component from the signal Vs. Any time             a second
circuit (72) responsive to said delay in the operation of the brightness
limiter circuit  picture control signal for 30 developing a bright- by
reason of the filter networkis of little practical con-  ness control
voltage which varies Inversely with sequence.
said contrast control signal for varying the bright- The brightness
modulator compensatesforall un-  ss    ness of said processed video output
signal. desirable changes in the brightness level due to changes in the
video gain responsive to the pix con-  4. The control circuit as recited in
Claim 1 further trol voltage over a wide control range. The pix control
characterized In that said contrast and brightness 7    11
EP0393946B1                      12 operation of the pix limiter, the auto
contrast control  voltage Is a composite signal, having components is
responsive to the video signal. The auto contrast  contributed by the auto
contrast control, the pix lim- control responds, in particular, to peaks in
the video  iter and the manual contrast control. As average signal to vary
the pix control voltage. The brightness  beam current levels reach unsafe
values, in a second modulator is also responsive to the action of the auto
5   control range, the brightness limiter becomes effeo- contrast control
in the first range of beam current val-  tive to lower the brightness level
markedly to prevent ues. As voltage Vs falls further, with Increasing beam
damage and picture degradation from beam current current, the pix control
voltage atthe collectorof tran-  overload. sistor Q1 will continue to fall
and the brightness con- trol voltage at the collector of transistor of Q4
will con-  lo tinue to increase.                                   Claims
When the voltage Vs becomes small enough, the brightness limiter circuit
will become effective. More  1. A video control circuit, comprising:
particularly, the voltage divider formed by resistors         a circuit
path having an input for receiving R5, R6 and R7 sets the bias voltage at
the base of  15  a video inputsignal and shaving an outputfor pro-
transistor Q5, which in turn sets the bias voltage at   viding a processed
video output signal; the emitteroftransistorQ6. When voltage Vsfalls ap-
a gain controllable video amplifier (52) in proximately two diode drops
below +2.7 volts, tran-     said circuit path; and sistor Q6 will begin to
conduct, which causes conduc-         circuit means coupled to said path
and re- tion of transistor Q5. As transistor Q5 begins to con-  20  spona
iv to a signal manifestation of said proo- duct, the brightness control
signal at the output of the  eased video output signal fordeveloping a
picture brightness modulator, namely the collector of transis-  control
signal related to dynamic variations of pic- tor Q4, will be pulled down.
This will cause the bright-  ture Intensity represented by said signal
manifes- ness control to lower the brightness level to reduce    tation;
beam current. The further voltage Vs falls, the lower  25     characterized
In that: the brightness level will be pulled.                          said
circuit means comprises a contrast The filter 76 comprising resistor R4 and
capacitor   and brightness control circuit (54,56,72) coupled C2 prevents
the brightness limiterfrom operating pre-   to said path and responsive to
said picture control maturely. In addition to the average DC voltage po-
signal for simultaneously varying the contrast tential represented by
voltage Vs, there man AC com-   30  and brightness levels of said processed
video ponent in the sensed beam current which results from    output signal
Inversely with one another. the flyback system of the horizontal deflection
circuit recharging the kinescope capacitance during the hor-  2. The
control circuit as recited in Claim I further izontal retrace time. Even
with a flat field signal, and  characterized In that said contrast and
brightness only moderately high beam current, the waveform   35    control
circuit comprises: may include significant negative pulses. These puls-
means (54, 72) responsive to said picture es can cause current to flow In
transistor Q5 unless    control signal for developing first and second in-
It Is biased far below transistor Q2. Ideally, biasing  versely related
control voltages for adjusting the transistor Q5 only moderately below Q1
should cause     video gain and brightness level, respectively, of the
brightness limiter to operate when the pix limiter  40  said processed
video output signal supplied to circuit has reduced video gain as much as
is possible   said output of said circuit path. and voltage Vs falls
further as beam current increas- es further. However, the negative pulses
during re-  3. The control circuit as recited in Claim I further trace
cause the brightness limiter to conduct at lower  characterized In that
said contrast and brightness beam current levels than desired, unless
transistor  46  control circuit comprises: Q5 is biased much below the
transistor of Q1. How-            a first circuit (54) responsive to said
pic- ever, it is not practical to bias transistor Q5 much be-  ture control
signal for developing a video gain low the level of transistor Q1, as the
brightness limiter  control signal for adjusting the contrast of said 



would not be sufficiently effective. The filter formed  processed video
output signal by varying the gain by resistor R4 and capacitor C2
substantially elimin-  co  of said amplifier, and ates the AC component
from the signal Vs. Any time            a second circuit (72) responsive to
said delay in the operation of the brightness limiter circuit  picture
control signal for 30 developing a bright- by reason of the filter network
is of little practical con-  ness control voltage which varies Inversely
with sequence.                                               said contrast
control signal for varying the bright- The brightness modulator compensates
forall un-  55  ness of said processed video output signal. desirable
changes In the brightness level due to changes in the video gain responsive
to the pix con-  4. The control circuit as recited In Claim 1 further trol
voltage over a wide control range. The pix control  characterized In that
said contrast and brightness 7 l   11111111111111111    13
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contrast and brightness control circuit and re- a contrast control circuit
(54) coupled to    sponsivetothe beam currentcontrol signal forre- said
video amplifier (52) and responsive to said   ducing the brightness of said
video output signal. picture control signal for developing a video gain
control signal to adjust the contrast of said proc    s   9. The control
circuit as recited In Claim I further essed video output signal by varying
the gain of   characterized by: said video amplifier, and
first (30) and second (32) sources for vid- a brightness modulator (72)
responsive to     eo signals; and said picture control signal foradjusting
the bright-     a video source selector (34) for selectively ness of said
processed video output signal In-  10  applying first and second video
signals provided versely with changes in said contrast control sig-  by
said sources to said input of said circuit path nal.
so that said processed video output signal is rep- resentative of a primary
picture from one of the 5. The control circuit as recited in Claim 1
further   video sources with an inset secondary 20 picture characterized in
that said contrast and brightness  15  from the other of the video sources.
control circuit comprises: a contrast control circuit (54) coupled to  10.
The control circuit as recited in Claim 1 further said video amplifier and
responsive to said pio-   characterized in that ture control signal for
developing a contrast con-       said picture control signal is related to
dy- trol signal toadjustthe contrastof said processed   20  namic
variations of both average and peak pic- video output signal by varying the
gain of said    ture Intensity. amplifier, a brightness modulator (72)
responsive in a first range of beam current values of said pic-
PatentansprUche ture control signal for adjusting the brightness of  25
said video outputslgnal inverselywith changes In  1. Video-Steuerschaltung,
enthaltend said contrast control signal; and                     - einen
Schaltungspfad mit einem Eingang a brightness limber(74) responsive to
afil-       zum  Empfang sines Video-Eingangssi- tered (76) beam current
control signal in asecond       gnals und mit elnem Ausgang zum Bereit-
range of beam currentoperating values forreduc-  30     stellen  eines
verarbeiteten Video-Aus- ing the brightness of said video output signal to
gangssignals; reduce said beam current.                             - einen
Videoverstarker (52) mit einstellbarer Verstarkung in dem Schaltungspfad;
6. The control circuit as recited in Claim I further      - ein
Schaltungsmittel, das mit dem Pfad ge- characterized in that said contrast
and brightness  3S  koppelt ist und auf ein Slgnalanzeichen des control
circuit includes means for developing a         verarbeiteten
Video-Ausgangssignals an- contrast control signal comprising:
spricht zum Bilden eines - auf durch das Si- a first contrast control (18,
70,54) respon-      gnalanzelchen reprisentlerte dynamische sive primarily
to variations in average picture In-     Anderungen der Bildintensitat
bezogenen - tensity; and                               40
Bildsteuersignals; a second contrast control (24,54) respon-
dadurch gekennzeichnet, sive primarily to variations in peak picture inten-
- daB das Schaltungsmittel sine Kontrast- sity.
und Helllgkelts-Steuerschaltung (54,56,72) enthAlt, die mit dem efad
gekoppelt ist und 7. The control circuit as recited In Claim 6 further  4A
auf das Bildsteuersignal anspricht zum si- 



characterized in that said first contrast control       multanen,
einanderentgegengesetzten An- (18) is responsive to beam current levels of
a dis-     dern des Kontrast- und Helligkeitspegels play device to which
said processed video output        des verarbeiteten Video-Ausgangssignals.
signal is appliced and said second contrast con- trol (24) Is responsive to
said processed video   so  2. Steuerschaltung nach Anspruch 1, dadurch ge-
output signal.                                     kennzeichnet, daB die
Kontrast- und Helligkeits- Steuerschaltung enthAlt: 8. The control circuit
as recited in Claim I further        - ein Mittel (54,72), des auf das
Bildsteu- characterized by:                                  ersignal
anspricht zum Bilden erster und zweiter, means (76) for developing a beam
current  so  in umgekehrtem Verhaltnis stehender Steuer- control signal
from which high frequency compo-    spannungen zum Einsatllen der
Videoverstair- nents have been removed; and                       kung bzw.
des Helligkeltspegels des dem Aus- a brightness limiter (74) coupled to
said     gang des Schaltungspfades zugefflhrten, verar- 8 I
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18 beibtten Video-Ausgangssignals.                6. Steuerschaltung nach
Anspruch 1, dadurch ge- kennzelchnet daB die Helligkeits- und Kontrast- 3.
Stsuerschaltung nach Anspruch 1, dadurch ge-       Steuerschaltung sin
Mittel beinhaltet zum Bilden kennzeichnet, daB die Kontrast- und
Helligkeits-   sines Kontrast-Stbuersignals, das enthalt Steuerschaltung
enthilt:                   5         - sine erste Kontrast-Steuerung
(18,70,54), - sine erste Schaltung (54), die auf das Bild-      die vor
allem auf Anderungen der durch- steuersignal anspricht zum Bilden eines
schnittlichen Bildintensitat anspricht; und Videoverstarkungs-Steuersignals
zum Ein-         - sine zweite Kontrast-Steuerung (24,54), stellen des
Kontrasts des verarbelteten Vi-        die vor allem auf Anderungen der
Spitzen- deo-Ausgangsaignals durch Andern der  10           Bildintensitit
anspricht. Verstarkung des Verstarkers; und - sine zweite Schaltung (72),
die aufdas Bild-  7. Steuerschaltung nach Anspruch 6, dadurch ge-
steuersignal anspricht zum Bilden elner       kennzelchnet, daB die erste
Kontrast-Steuerung Helligkeits-Steuerspannung, die sich um-      (18) auf
Strahlstrompegel einer Darstsllungsein- gekehrt zu dem Kontrast-Stbusrignal
In-  16   richtung anspricht, der das verarbeibbte Video- dert, zum Andern
der Helligkeit des verar-    Ausgangssignal zugef~hrt wird, und daB die
beiteten Video-Ausgangsslgnals.               zweltb Kontrast-Steuerung
(24) auf das verarbei- tete Video-Ausgangssignal anspricht. 4.
Stuerachaltung nach Anspruch 1, dadurch ge- kennzeichnet, daB die Kontrast-
und Helligkeits-  20  8. Stsuerschaltung nach Anspruch 1, gekennzeich-
Stuerschaltung enthalt:                            net durch: - sine
Kontrast-Stbuerschaltung (54), die mit      - sin Mittel (76) zum Bilden
sines Strahl- dem Videoverstlrker (52) gekoppelt Ist und
strom-Stsuersignals, aus dem  Hochfre- auf des Blldsteuersignal zum Bilden
sines          quenz-Komponentbn entfernt wurden; und
Videoverstirkungs-Stsuersignals anspricht,  25   - einen
Helllgkeits-Begrenzer (74), der mit um den Kontrast des verarbeiteten
Video-           der Helligkeits- und Kontrast-Steuerschal- Ausgangssignals
durch Andern der Ver-             tung gekoppelt ist und auf das
Strahistrom- starkung des Videoverstirkers einzustsl-
Steuersignal anspricht, zum Verringern der len; und
Helligkeit des Video-Ausgangssignals. - einen Helllgkeits-Modulator (72),
der adf  30 des Bildsteuersignal anspricht zum Elnstel-  9. Steuerschaltung
nach Anspruch 1, gekennzeich- len der Helilgkeit des verarbelteten Video-
net durch: Ausgangssignals umgekehrt zu Anderun-            - erste (30)
und zweite (32) Quelle von Video- gen des Kontrast-Steuersignals.
signalen; und 35        - einen Videoquellenwahler (34) zum wahl- .
Steuerschaltung nach Anspruch 1, dadurch go-             weben Zuffhren von
ersten und zweiten kennzeichnst, daM die Kontrast- und Helligkelts-
von den Quellen bereitgesteliten Videosi- Steuerschaltung enthilt:
gnalen an dem Eingang des Schaltungs- - sine Kontrast-Steuerschaltung (54),
die mit        pfads, so daBl des verarbeitete Video-Aus- dem
Videoverstarker gekoppelt Ist und auf  40      gangssignal sin primares Bld
aus einerder des Bildsteuersignal zum Bilden sines Kon-
Videoquellen mit einem eingefrlgten zwei- trast-Steuersignals anspricht, um
den Kon-         ten Bild deranderen derVideoslgnalquellen 



trast des verarbeibtten Video-Ausgangssi-          darstellit. gnals durch
Andern der Verstarkung des Verstarkers einzustsllen;             46  10.
Steuerschaltung nach Anspruch 1, dadurch ge- - einen Helllgksits-Modulator
(72), der in ei-  kennzeichnet, nem ersten Bereich von Strahistromwerten
- daB des Bildstbuersignal aufdynamische des Bildsteuersignals zum
Einstellen der      Anderungen sowohl der durchschnittlichen als Helligkeit
des Video-Ausgangssignals um-      auch der Spitzen-Bildintensitat bezogen
ist. gekehrt zu Anderungen des Kontrast-Stbu-  5o ersignals anspricht; und
- einen Helligkeits-Begrenzer (74), der auf  Revendlcatlons sin gefitertes
(76) Strahistrom-Steuersi- gnal in einem zweiten Bersich von Strahl-  1.
Circuit de commands du signal vid6o, compre- strom-Betriebswerten zum
Verringern der  s5   nant: Helligkeit des Video-Ausgangssignals an-
un parcours de circuit comportant une en- spricht, um den Strahistrom zu
reduzieren.    tree pour recevoir un signal vidio d'entree et comportant
une sortie pour fournlr un signal vi- 0 I1IIIlIC 1111111   III S11111111111
17                 EP 0 393 946 B1                18 d6o de sortie traite;
auditsignal do commando d'image pour regler ia un amplificateurvid6o A gain
r6glable (52)  luminosith duditeignal de sortie videotraite inver- dans
ledit parcours de circuit; et               sement aux variations dudit
signal de commando un moyen de circuit coupl6 audit parcours   de
contrasto. et sensible A une manifestation dudit signal de   5 sortie video
traite pour developper un signal de  5. Circuit de commando solon la
revendication 1, commando d'image relWM aux variations dynami-
caracteris6 de plus en ce quo ledit circuit de ques de llnbnsite d'image
represent6e parladitb  commando de contrasts et de luminosite manifestation
du signal;                         comprend: caracterise en ce quo:
10           un circuit de commando de contraste (54) ledit moyen de
circuit comprend un circuit  couple audit amplificateurde signal vid6o et
sen- de commando de contrasts et de luminosite (54,   sible audit signal de
commando d'image pour de- 56, 72) couple audit parcours et sensible au si-
velopper un signal de commando de contrasto gnal de commando d'image pour
faire varier de    afin de regler le contraste dudit signal de sortie fagon
simultanee les niveaux de contrasts et de   15  video traite en faisant
varier le gain dudit ampli- luminosit6 dudit signal desortie videotratit
defa-  ficateur; gon Inverse l'un par rapport A l'autre.                un
modulatour de luminosite (72) sensible dans une premiere gamme de valeurs
de courant 2. Circuit de commando solon la revendication 1,     de
faiscoeau dudit signal de commando d'image caracterise de plus en co quo
ledit circuit de  20  afin de regler la luminosit6 dudit signal de sortie
commando de contrasts et de luminosite           vidio de fagon inverse aux
variations dudit signal comprend:                                        de
commando de contrasts ; et un moyon (54, 72) sensible audit signal de
un limiteurde luminosite (74) sensibleAun commando d'image pour developper
des premie-     signal do commando de courant de faisceau filtr6 re et
seconde tensions de commando rellees de  25  (76) dans une seconde gamme de
valeurs opera- fagon Inverse pour ajustbr respectivement lI gain
tionnelles de courant de faisceau pour r6duire la du signal video et le
niveau de luminositb dudit si-  luminosit6 dudit signal de sortie vidio af
in de re- gnal de sortle video traitifourni A ladite sortie du-  duire
ledit courant de faisceau. dit parcours de circuit. 30  6. Circuit de
commando solon la revendication 1, 3. Circuit de commando solon la
revendication 1,     caracterise de plus en ce quo ledit circuit de
caractiris6 do plus, en co quo ledit circuit de  commando de contrasts et
de luminositi commando de contrasto et de luminosite           comprend un
moyen pour developper un signal comprend:
de commando do contrasts comprenant: un premiercircuit(54) sensible
auditsignal  35   une premiere commando de contrasto (18, de commando
d'image pourdevelopperun signal       70, 54) sensible principalemont aux
variations de de commando de gain du signal vidoo pour ajus-   l'intensite
d'image moyenne; et ter le contrasts dudit signal de sortie vid6o trait
une secondo commando de contrasts (24, en faisant varier l gain dudit
amplificatour; et  54) sensible principalement aux variations de l'in- 



un second circuit (72) sensible audit signal  40  tenslte d'image maximale.
de commando d'image pour dovelopper une ten- sion de commando de luminsolt6
qul varie de fa-  7. Circuit de commando solon la revendication 6, gon
inverse audit signal de commande de          caracteriso de plus on co quo
ladite premibre contrasts pour faire varier la luminositi dudit si-
commando de contrasts (18) ost sensible au ni- gnal de sortie vidio traite.
4S      veau de courant de faisceau d'un dispositif d'af- fichage auquel
ledit signal de sortie video traite 4. CircuIt de commande solon la
revendication 1,     est applique et ladito seconds commands de caracteriso
do plus on cs quo ledit circuit de   contrasts (24) est sensible audit
signal de sortie commando do contrasts et de luminosKi            vldio
traite. comprend:                                 50 un circuit de commando
de contrasts (54)  8. Circuit de commando selon la revendication 1, couple
audit amplificatbur vidio (52) et sensible  caracterise de plus par:
auditsignal d'image pourdevelopperun signal de         un moyen (76) pour
developper un signal commando de gain du signal video afin de regler  de
commando de courant de faiscoeau duquel les le contrasts dudlt signal de
sortie video traite en  55  composantes hautos frequences ont ete elimi-
faisantvarierle gain duditamplificateurde signal  nees; et viddo; et
un limiteurdo luminosite (74) couple audit un modulateurde luminosite (72)
sensible    circuit de commando de contrasto et de lumino- 10 1
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20 sit6 et sensible au signal de commando de cou- rant de faisceau pour
reduire la luminosite dudit signal de sortie video. 9. Circuit de commande
selon la revendication 1,   5 caract6rbe6 de plus par: uno premibre (30) et
une seconds (32) source de signaux vid6o; et un selectsur de source video
(34) pour ap- pliquer de facon s6lective les premiers et se-  1o conds
signaux vid6o fournis par lesditos sources A ladite entree dudit parcours
de circuit de sorte que ledit signal de sortie vid6o traite est repr6-
sentatif d'une image primaire venantde l'une des sources video comportant
une Image secondaire  15 inseree venant d'autres sources video. 10. Circuit
de commande selon la revendication 1, caracterbe6 de plus en ce que:
leditsignal de commando d'image ost roIli  20 aux variations dynamiques A
la fols de l'intonsite d'image moyenne et maximale. 25 30 35 40 45 50 55 1
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