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During the bias control intervals, the respective amplifiers are
effectively disabled. The keying of The present invention relates generally
to con-  the brightness control apparatus renders the DC trol systems for
the luminance/chrominance signal  level of each color signal supplied to
the color processing circuits of a color television receiver,   6
kinescope responsive to an adjustable brightness and particularly to
control systems suitable for use  control voltage during the presence of
image-repre- in receivers of the type Incorporating automatic   sentative
signal components, but independent of control of color kidnescope biasing.
the adjustable brightness control voltage through- An illustrative
arrangement for automatic con-  out the kinescope bias control intervals.
The control trol of color kinescope biasing in a color television   10
loop for controlling the DC level of the receiver's receiver is that
described in U.S. Patent US-A-    luminance channel output includes a keyed
com- 4,263,622 - Hinn. In the Hinn arrangement, a con-  parator, serving to
compare the voltage attained by trol period, occupying a period of several
succes-  one of the color signals with a reference voltage sive line
intervals within each vertical blanking In-  throughout each kidnescope
bias control interval, terval, is set aside for monitoring a black level
15  and means for applying the comparator output to current produced by an
electron gun under refer-   the luminance channel to oppose departures of
ence signal conditions. During this control period,  said attained color
signal voltage from substantial departures from a desired current level are
de-    equality with the reference voltage. tected and the gun bias
readjusted to oppose the       Where the color TV receiver includes a
retrace undesired departures. During a portion of the con-   20  blanking
circuit for normally supplying a beam cut- trol period, the color kinescope
grid receives a   off bias to the color kinescope during periods of
conduction-enhancing pulse. Bias control is based  beam retrace in the
tracing of a display raster, the upon information derived as indicative of
the      control system desirably includes additional keying change In
cathode current level introduced by the  control for preventing such
cut-off bias application grid pulsing. An advantageous system for
utilization   25  during beam retrace periods falling within the kine- of
the above-described Hinn approach in main-      scope bias control
intervals. Additionally, where the tenance of an appropriate bias
relationship among  color; TV receiver includes an on-screen display the
color kinescope's gun trio (in the face of aging  (OSD) system for
supplying auxiliary color signals and other parameter variations) is
described in U.S.  to the color kinescope (e.g., for channel number Patent
US-A-448 4228 (Serial No. 434,314) of R.P.  30  display, time display.
etc.), the control system de- Parker.
sirably Includes additional keying control for dis- For successful use of
automatic kinescope bias  abling the auxiliary color signal supplying means
(AKB) control in the manner exemplified by the     during the kinescope
bias control intervals. structures of the aforementioned Hinn US patent
In the accompanying drawings, 4263622 and Parker US Patent, US-A-448 4228
it  35     FIGURES 1 and 1a illustrate, partially sche- is    recognized
herein    that    the         matically and partially by block
representation, co- luminance/chrominance signal processing circuits
operating portions of a color television receiver require some suitable
form of manipulation during  incorporating a control system in accordance
with the bias control periods to avoid undesirable distur-  an embodiment
of the present invention; bance or contamination of the current monitoring
40  FIGURE 2 illustrates, primarily schematically, and bias adjustment
functions. These signal pro-   circuits for implementing functions of
selected ele- cessing circuits process signal information for de-  ments of
the FIGURE 1 system; and livery to the color kidnescope during the time
FIGURE 3 illustrates graphically waveforms of periods intervening the
periodically recurring bias  aid in explaining the operation of the FiGURE
1 control periods.                              45  system. In an
illustrative embodiment of the present       In FIGURE 1, luminance signals
appearing at invention, protection of the integrity of the AKB  terminal L
are applied via a capacitor 10 to the control operations is afforded by
keying actions   input of a luminance signal processor 11. illustra- which
suitably  change  the  operation  of:       tively, the luminance signals
appearing at terminal luminance/chrominance gain control apparatus;  so   L
may comprise the luminance signal output of brightness control apparatus;
and a control loop   comb filter apparatus (of the type shown in U.S.
serving to control the DC level of the receiver's   Patent US-A-4,096,516 -
Pritchard, for example), luminance channel output. The keying of the gain
employed In a color television receiver to separate control apparatus is
such that gains of respective  the luminance and chrominance components of
a luminance and chrominance signal amplifiers are  55  received composite
signal. Processed luminance rendered responsive to an adjustable gain
control  signals appearing at an output terminal PL of the voltage during
all field interval portions with the  processor 11 are supplied to the
signal input termi- exception of the kinescope bias control intervals.  nal
of a gain controlled luminance amplifier 13. The 2    
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luminance signal output of amplifier  for delivery to the green signal
output terminal G. 13 Is applied to a luminance signal translator 15,
Before consideration of the various control sys- which supplies a luminance
signal input to each of  tern elements of the FIGURE 1 arrangement which a
trio of signal combiners 30,31 and 32.             are associated with the
above-described signal pro- Chrominance signals appearing at terminal C
5   cessing circuits, attention is directed to the FIG- are applied to the
input of a chrominance signal     URE 1a showing of circuitry for utilizing
the respec- processor 20. illustratively, the chrominance signals  tive
color signal outputs developed at terminals RB appearing  at terminal C
may  comprise  the         and G. As shown in FIGURE la, a trio of
kinescope chrominance signal output of the receiver's comb     drivers
73,74,75 are provided, responsive respec- filter apparatus referred to
above. The chrominance   10  tively to the red color signal appearing at
terminal signal processor 20 illustratively includes a gain   R. the blue
color signal appearing at terminal B, controlled chrominance signal
amplifier, a color     and the green color signal appearing at terminal G.
synchronizing burst separator, a burst synchro-         Display of color
images in response to the trio nized color reference oscillator, and
synchronous    of color signals is produced on the viewing screen detectors
responsive to outputs of the color refer-  15  of a color kinescope 77.
Kinescope 77 incorporates ence oscillator for recovering a pair of
color-dif-  an electron gun assembly comprising individually ference
signals from the output of the gain con-     energized cathode electrodes
78R.78B and 78G trolled chrominance signal amplifier. Keying pulses  and a
commonly energized control grid structure for control of the burst
separating function are     79. The red content of the displayed color
image is supplied to processor 20 from output terminals KP   20  determined
by control of the intensity of an elec- and KN of a sandcastle pulse
decoder 50 (to be      tron beam emanating from cathode 78R, which is
subsequently explained). Illustratively, the color-dif-  driven by an
output of kinescope driver 73. The ference signal outputs of processor 20
comprise I    blue content of the displayed color image is deter-
color-difference signals appearing at terminal 1, and  mined by control of
the intensity of an electron Q color-difference signals appearing at
terminal Q.    25   beam emanating from cathode 78B, which is driven The
respective color-difference signal outputs   by an output of kinescope
driver 74. The green of processor 20 are subject to suitable filtering in
content of the displayed color image is determined respective filters (I
filter 21, and Q filter 22) and  by control of the intensity of an electron
beam thereafter applied as signal inputs to respective    emanating from
cathode 78G, which is driven by differential amplifiers 23,24. Matrix
circuits 27, illus-  30  an output of kinescope driver 75. tratively of the
general form disclosed in U.S. Pat-    The FIGURE la apparatus also
includes auto- ent US-A-4,272,778 - Harwood, et al., receive as     matic
kinescope bias control circuits 76, which inputs push-pull versions of the
I color-difference  desirably operate in the manner described in the signal
from differential amplifier 23 and push-pull  aforementioned Parker US
patent US-A-448 4228. versions of the Q color-difference signal from dif-
35   Thus, the bias control circuits 76 include means for ferential
amplifier 24, and provide appropriate com-  supplying a beam
conduction-enhancing pulse to binations of input signals to develop a trio
of dif-  the kinescope control grid 79 during a predeter- ferent
color-difference signal outputs. An R-Y color-  mined portion of the bias
control interval (That difference signal, appearing at matrix output termi-
Interval, illustratively, occupies a seven line (7H)- nal R-Y, Is supplied
to signal combiner 30 for  40  period during a post-sync portion of each
vertical combination with a luminance signal output of tran-  blanking
Interval of the received signal as shown In slator 15 to form a red color
signal. A B-Y color-   Fig. 3). The bias control circuits 76 are responsive
difference signal, appearing at matrix output termi-  to inputs derived
from  the respective drivers nal B-Y, is supplied to signal combiner 31 for
(73,74,75) for sensing beam current changes in- combination with a
luminance signal output of tran-  45   duced by the grid pulsing, and
develop thereform slator 15 to form a blue color signal. A G-Y color-
respective DC outputs for application to the respec- difference signal,
appearing at matrix output termi-  tive drivers (73,74,75) to suitably
control the biases nal G-Y, is supplied to signal combiner 32 for       of
the   respective   kinescope   cathodes combination with a luminance signal
output of tran-  (78R,78B,78G), to which the driver outputs are DC slator
15 to form a green color signal.       50  coupled. The red color signal
output of signal combiner      For proper operation of the kinescope bias
30 is processed by red signal translator 33 for      control system, it is
important that the signals ap- delivery to the red signal output terminal
R. Simi-  pearing at terminals RB and G should be main- larly, the blue
color signal output of signal com-  tained at a reference level throughout
each bias b`ner 31 Is processed by blue signal translator 34   55  control
interval. To appreciate how this goal is met, for delivery to the blue
signal output terminal B,   consideration will now be given to the various
con- and the green color signal output of signal com1-   trol system
elements which are associated with the biner 32 is processed by green
signal translator 35  signal processing circuits of FIGURE 1. 3    
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luminance amplifier 13 of  Inclusive of composite blanking pulse components
FIGURE 1 is a keyed gain control circuit 55, serv-  at a first level [err]
more positive than the base ing to concomitantly control the gain of
luminance  level [err]q kinescope bias control interval timing amplifier 13
and a chrominance signal amplifier   pulse components at a second level
[err] more element of chrominance signal processor 20. illus-   5
positive than the first level, and burst gating pulse tratively, the gain
control circuit 55 is a keyed  components at a third level [err] more
positive version of the gain control arrangement described  than the second
level. in United States Patent US-A-4,426,625 of L. A.      Illustratively,
sandcastie pulse decoder 50 com- Harwood et al., issued on January 17,
1984.       prises circuits of a form described in the co-filed The gain
control circuit 55 receives an adjust-  10  European Patent Application
EP-A-0 148 606 (RCA able DC control voltage input and a keying wave
76343)corresponding to United States Patent Ap- input, and supplies gain
control outputs to amplifier  plication Serial No. 561,331 of L.A. Harwood
et al., 13 and processor 20. Only single connectors are   entitled
"Tri-level Sandcastle Pulse Decoder". Illus- shown coupling gain control
circuit 55 to amplifier  trative circuits for use in the sandcastle wave
"sc" 13 and processor 20. However, these may repre-  15  are disclosed in
the co-fled European Patent Ap- sent cables including a plurality of
conductors. A  plication EP-A-0147981 corresponding to United potentiometer
53, with fixed end terminals respec-  States Patent Application Serial No.
561,333 of J. tively connected to the positive (+V) and negative  Hettiger,
entitled "Tr-level Sandcastle Pulse En- (ground) terminals of a DC voltage
supply, is pro-  coder". The sandcastle pulse utilization is of ad- vided
with an adjustable tap from which the control  20  vantage in terminal
saving when the various lu- voltage input for gain control circuit 55 is
derived.  minance and chrominance signal processing cir- Potentiometer 53
serves the function of a viewer-  cuits and accompanying control systems
shown In adjustable "picture control" for the color television  FIGURE 1
are realized in integrated circuit form on receiver. It permits viewer
adjustment of contrast of  a common, monolithic Integrated circuit. the
reproduced Image via luminance signal gain  25   The DC component of the
received luminance control, with concomitant chrominance signal gain
signal, subject to loss in traversal of coupling ca- control. This assures
that the contrast change Is  pacitor 10, Is subject to restoration, In the
receiver not accompanied by an undesired variation of the  arrangement
Illustrated in FIGURE 1, by use of a saturation of the image colors.
feedback clamp technique. That Is, the output of a The keying wave Input
for gain control circuit  30  keyed voltage comparator 61 is employed to
suit- 55 is derived from terminal P of sandcastle pulse  ably adjust a
charge on the input coupling capaci- decoder 50, and, as shown by waveform
"p" of      tor 10. Comparator 61 develops an output repre- FIGURE 3,
comprises a train of positive-going     sentative of the difference, if
any, existing between pulses which recur at a field rate, and each of   (1)
a signal input derived from luminance amplifier which Is timed to coincide
with one of the afore-  35  13, and (2) a reference input derived from a
refer- mentioned bias control Intervals (of a 7 line interval  ence voltage
terminal VR', during a keying period duration). Keying wave "p" affects the
operation of  established by a keying wave derived from terminal gain
control circuit 55 in such manner that, (a)  KP of sandcastle pulse decoder
50. The keying during each keying pulse appearance, the lumi-    wave
derived from terminal KP corresponds to an nance and chrominance signal
gains are rendered   40  Inverted version of the keying wave "kn" shown In
independent of the setting of the picture control  FIGURE 3, and comprises
a train of positive-going potentiometer 53, and set instead at a minimum
pulses, recurring at a line rate and timed to co- (desirably disabling)
level; whereas, (b) during the  incide with a "back-porch" portion of
horizontal periods intervening successive keying pulse ap-   blanking
Intervals of the received signal, but sub- pearances, the luminance and
chrominance signal  45  lect to disappearance during the aforementioned
gains are rendered dependent upon the setting of  kinescope bias control
Intervals. The sense of the potentiometer 53. An illustrative apparatus for
im-  output of comparator 61 Is such as to alter the plementing such keyed
operation of gain control   charge on capacitor 10, when necessary, in a
di- circuit 55 will be discussed subsequently in the  rection tending to
reduce the difference between explanation of the circuitry of FIGURE 2.
50  the comparator inputs. The source of keying wave "p", sandcastle
As explained more fully in U.S. Patent US-A- pulse decoder 50, derives
keying wave "p" (and    4,376,288 - Shanley, et al., by suitable selection
of other keying waves previously considered, and to  the points of
derivation for the respective signal be  subsequently  considered)  from
trilevel     and reference Inputs to comparator 61. the opera- "sandcastle"
pulses, of a general form shown by   55  tion of the described feedback
clamp circuit may waveform "sc" of FIGURE 3, which are delivered to
additionally serve to enhance a DC compensation the decoder's Input
terminal SC. The sandcastle   aspect of a gain control arrangement of the
afore- pulses of waveform "sc" are of a tri-level character,  mentioned
co-filed European Patent Application 4    



7                 EP0 146 343 B1                    8 EP-A-0 148 606 (RCA
76343) corresponding to the   supplied as an input to the luminance signal
tran- Harwood et al. U.S. Application Serial No. 581,331.  slator 15, to
modify the DC level of the luminance In such an arrangement, undesired DC
output level  signal input to signal combiners 30,31,32 in a di- variations
for the luminance signal output of am-  rection tending to reduce the
difference between plifier 13 do not accompany gain adjustments ef-   s
the comparator 63 inputs. fected by operation of the picture control.
The receiver arrangement of FIGURE 1 addl- The control system of FIGURE 1
includes an    tionally includes a retrace blanking circuit 51, which
additional trio of keyed voltage comparators      responds to a keying wave
appearing at terminal 63,65,67, which are employed to stabilize the DC  RB
of the sandcastle pulse decoder 50, with a levels of the output color
signals appearing at ter-  10  waveform as shown by curve "rb" of FIGURE 3.
minals RB and G, In a manner described In detail  The keying wave "rb"
comprises a train of positive- in the co-filed European Patent Application
EP-A-0  going pulses, inclusive of wide pulse components 146 344 (RCA
78941) corresponding to the U.S.     recurring at a field rate and timed to
encompass Patent Application Serial No. 561,281 of R. Shan-  each period of
vertical retrace for the electron ley, entitled "DC Stabilization System".
15  beams of color kinescope 77 but terminating upon Comparator 65 develops
a DC output potential   Initiation of said kinescope bias control
Intervals, representative of the difference, if any, existing  and narrower
pulse components recurring at a line between (1) a signal input derived
from the red   rate and timed to encompass each period of hori- signal
translator 33, and (2) a reference input de-  zontal beam retrace (outside
the vertical retrace rived from a reference voltage terminal VR, during
20  period), with the notable exception of those periods the aforementioned
"backporch" keying periods     of horizontal beam retrace that lie within
each of established in response to the keying wave appear-  the
aforementioned kinescope bias control inter- ing at terminal KP. The output
of comparator 65 is  vals. Thus, keying wave "rb" is devoid of pulse
supplied as an input to differential amplifier 23, to  component
appearances during the period of pulse .modify the DC level of the I
color-difference signal  25  appearance in the previously discussed keying
input to matrix circuits 27 In a direction tending to  wave "p". Retrace
blanking circuit 51 delivers re- reduce the difference between the
comparator 65   spective outputs to the red, blue and green signal inputs.
translators 33,34,35, during appearances of the Comparator 67 develops a DC
output potential   pulse components of keying wave "rb", which drive
representative of the difference, If any, existing   30  the respective
electron guns of color kinescope 77 between (1) a signal input derived from
the green  beyond cutoff. signal translator 35, and (2) a reference input
de-   The receiver arrangement of FIGURE 1 addi- rived from the
aforementioned reference voltage   tionally includes a keyed brightness
control circuit terminal  VR.  during  the   aforementioned       71, which
is desirably of the general form disclosed "backporch" keying periods
established in re-  35  in United States Patent US-A-4,404,593 of R. Shan-
sponse to the keying wave appearing at terminal   ley et al., issued on
September 13, 1983. KP. The output of comparator 67 is supplied as an
The brightness control circuit 71 receives an input to differential
amplifier 24, to modify the DC  adjustable DC control voltage input and a
pair of level of the Q color-difference signal input to matrix  keying wave
inputs, and develops a DC output circuits 27 in a direction tending to
reduce the   40  potential at terminal BC which is supplied to the
difference between the comparator 67 inputs.      respective signal
combiners 30.31,32. A potentiom- As shown in FIGURE 1, the keying of the
third  eter 70, with fixed end terminals respectively con- voltage
comparator (63) of the trio employed for  nected to the positive (+V) and
negative (ground) output DC stabilization purposes differs from that of
terminals of a DC voltage supply, Is provided with the above-described
comparators 65,67, In that  45  an adjustable tap from which the control
voltage comparator 63 is responsive to th  keying wave    input for
brightness control circuit 71 Is derived. "p" from decoder terminal P, as
well as the keying  Potentiometer 70 serves the function of a viewer- wave
appearing at decoder terminal KP. Thus,      adjustable brightness control
for the color television comparison of inputs takes place In comparator 63
receiver, permitting viewer adjustment of the bright- not only during the
aforementioned "backporch"   50  ness of the reproduced image via
concomitant con- keying periods, but also throughout each kinescope  trol
of the DC levels of the color signal outputs of bias control interval. The
DC output potential of  the signal combiners 30,31,32. comparator 63 is
representative of the difference, If  The pair of keying wave inputs for
brightness any, existing between (1) a signal input derived  control
circuit 71 are derived from terminals BRP from the blue signal translator
34, and (2) a refer-  55  and BRN of the sandcastle pulse decoder 50. The
ence input derived from the aforementioned refer-  keying waves appearing
at terminal BRP are in- ence voltage terminal VR. during the above-dis-
verted versions of the keying waves appearing at cussed keying intervals.
This output potential is  terminal BRN, the latter being illustrated by 5
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FIGURE 3 as comprising a train     31, and blue signal translator 34.
Circuit details are of negative-going pulses. The pulse components of
also shown for several of the control system ele- keying wave "brn" include
wide, field rate pulse     ments: keyed gain control circuit 55, keyed
voltage components coinciding in timing with the wide,      comparator 63,
and the retrace blanking circuit 51. field rate pulse components of the
above-discussed    5  The gain controlled luminance amplifier 13 in- keying
wave "rb", and narrower, line rate pulse     cludes an NPN  transistor 81
disposed as a components coinciding in timing with the narrower,
grounded-emitter amplifier stage, with its base line rate pulse components
of keying wave "rb".     electrode connected to receive signals from termi-
However, In contrast with the keying wave "rb",     nal PL (the output
terminal of the luminance signal which Is devoid of pulse appearances
during each   to  processor 11 of FIGURE 1), and with its emitter kinescope
bias control interval, the keying wave    electrode returned to ground via
an emitter resistor "bm"  also includes additional relatively wide, pulse
81R. The collector electrode of transistor 81 Is components, recurring at a
field rate and coinciding  directly connected to the joined emitter
electrodes with the successive bias control intervals.         of a pair of
NPN transistors 82.83. The collector The nature of the keyed operation of
bright-  15  electrode of transistor 82 is directly connected to ness
control circuit 71 is such that (a) during    the positive terminal [err[
of an operating poten- periods intervening the keying pulse component
tal supply, while the collector electrode of transis- appearances, the
level of the DC potential at output  tor 83 is connected to the + [err]
terminal via a load terminal BC is dependent upon the setting of the
resistor 84. The base electrodes of transistors 82 tap on brightness
control potentiometer 70, where-  20  and 83 receive respective gain
control voltage out- as (b) during each keying pulse component ap-
puts of the keyed gain control circuit 55. pearance a fixed reference DC
level, Independent       The keyed gain control circuit 55 includes an of
the brightness control setting, appears at termi-  NPN transistor 85
disposed as an emitter-follower, nal BC.
with its collector electrode directly connected to the The receiver
arrangement of FIGURE 1 also   26   + [err] terminal, with its base
electrode connected to includes a keyed on-screen display control circuit
the adjustable tap of the (picture control) poten- 80, which is
illustratively of the form described in  tiometer 53, and with its emitter
electrode con- United States Patent US-A-4,435,729 of L. Harwood   nected
via resistors 85R and 86 to the anode of et al., Issued on March 6, 1984.
The on-screen      diode 87 (the cathode of which is grounded). The display
control circuit 80 accepts a trio of auxiliary.  30  series combination of
resistor 86 and diode 87 is color signal inputs from terminals "r", "g",
and "b",  shunted by the collector-emitter path of an NPN and a pair of
keying wave Inputs from terminals    transistor 88, disposed with its
collector electrode BRP and BRN of the sandcastle pulse decoder 50.
connected to the emitter electrode of emitter-fol- Illustratively, the
auxiliary color signals may com-  lower transistor 85 via resistor 85R,
with its emitter prise outputs of a character generator under the   35
electrode grounded, and with its base electrode control of a suitable
character signal source (e.g..  connected via resistor 89 to terminal P (an
output apparatus developing a binary coded digital signal  terminal of the
sandcastle pulse decoder 50 of representative of the number of the channel
to      FIGURE `). which the receiver is tuned). Within the period
The voltage appearing across the series com- selected for display of the
auxiliary information, the   40  bination of resistor 86 and diode 87 is
supplied as color signal translators (33,34,35) respond to re-  an input to
a gain control voltage translator 56. The spective outputs of the display
control circuit 80, to  translator 56 (not shown in schematic detail)
trans- the exclusion of the normal outputs of combiners   lates the
single-ended control voltage input to 30,31,32. However, during the
appearances of the    push-pull outputs for application to the base elec-
pulse components of the keying waves from termi-  45  trodes of transistors
82,83 of the luminance am- nals BRP and BRN the display control circuit 80
is  plifier 13. Desirably, translator 56 is of the advanta- disabled. With
such keying waves including pulses   geous form described in detail in the
previously encompassing each kinescope bias control interval,  mentioned
U.S. Patent US-A-4426625 Serial No. disturbance of the cathode current
monitoring op-   296,865 of L. A. Harwood, et al., whereby the eration by
spurious outputs of the display control  50  difference between the
push-pull outputs varies circuit 80 is prevented.
non-linearly with tap adjustment in a manner. corn- In FIGURE 2,
illustrative circuits for implement-  pensating for non-linearity of the
characteristics of ing the functions of selected elements of the FIG-
amplifier 13. When realized in this advantageous URE 1 system are shown.
Circuits contributing to   form, translator 56 supplies, as an additional
out- the development of the blue color signal are cho-   55  put, a
compensating unidirectional current to the sen for illustration purposes,
with schematic details  load resistor (84) of amplifier 13, serving to sub-
shown for the gain controlled luminance amplifier  stantially prevent an
undesired variation of the qul- 13, luminance signal translator 15, signal
combiner  escent DC output potential of amplifier 13 from 6    
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gain control adjustment. To aid        another Input of the differential
amplifier 100 by an this desired result, the voltage developed across
emitter-follower formed by an NPN transistor 111, resistor 81 R desirably
constitutes the signal voltage  disposed with its base electrode directly
connected supplied for use as the signal input to comparator    to terminal
B-Y (an output terminal of the matrix 61 of the FIGURE 1 system, with a
voltage derived    5   circuits 27 of the FIGURE 1 system), with its emit-
from the translator 56 supplied to terminal VR' as    ter electrode
directly connected to the base elec- the reference Input to comparator 61,
as explained    trode of transistor 102, and with its collector elec- more
fully in the aforementioned U.S. Patent          trode connected to the
[err] supply terminal. A 4,376,288 - Shanley, et al.
current source for the emitter-follower transistor 10        The luminance
signal translator 15 of FIGURE   10  111 Is formed by an NPN transistor
112, disposed 2 comprises a level shift circuit including an NPN    with
its collector electrode directly connected to the transistor 90 disposed as
an emitter-follower re-     emitter electrode of transistor 111, with its
emitter sponding to the output of amplifier 13. The collec-   electrode
returned to ground via emitter resistor tor electrode of emitter-follower
transistor 90 is    113, and with its base electrode connected to the
directly connected to the [err] terminal, while the   15  [err] bias supply
terminal. base electrode of transistor 90 is directly con-          The
collector electrode of amplifier transistor nected to the collector
electrode of the output       101 is directly connected to terminal BC
(output transistor (83) of amplifier 13. The emitter electrode  terminal of
the keyed brightness control circuit 71 of transistor 90 Is connected to
the output terminal  of the FIGURE 1 system), while the collector elec- Y
of translator 15 via a dropping resistor 91. The   20  trode of amplifier
transistor 102 Is connected there- quiescent DC voltage drop across
resistor 91 is       to via a load resistor 107. A blue color signal,
controlled by an NPN current source transistor 92     formed as a
combination of the respective luml- disposed with Its collector electrode
directly con-   nance and color-difference signal inputs, appears nested to
terminal Y, and with its emitter electrode  across the load resistor 107.
The DC level of the returned to ground via an emitter resistor 93. The   25
color signal thus formed is affected by the DC current drawn through
resistor 91 by transistor 92    potential appearing at terminal BC.
Illustratively, is controlled by an output of the keyed voltage       with
use of a brightness control circuit of the form comparator apparatus 63 (to
be subsequently de-       disclosed in the aforementioned Shanley et al.
U.S. scribed in detail) which is applied to the base of    Patent No.
4.404,593. terminal BC Is returned to transistor 92.
30  the [err] supply terminal via the shunted emitter- Signal combiner 31,
as shown in FIGURE 2,         collector paths of a pair of NPN transistors.
During includes a differential amplifier 100 Incorporating a  the
appearances of the pulse components of key- pair of NPN transistors 101,102
with emitter elec-    Ing waves "brp" and "bm", a first one of the trodes
Interconnected via the series combination of   shunted transistors is cut
off, while the base elec- resistor 103 and resistor 104. A current source
for   35  trode of the second one of the shunted transistors the
differential amplifier 100 Isformed by an NPN     receives a fixed DC
reference voltage. During all transistor 105, disposed with its collector
electrode  other intervals, the second transistor is cut off while
connected to the junction of resistors 103 and 104,   the base electrode of
the first transistor receives a with its emitter electrode returned to
ground via     DC voltage of a magnitude dependent upon the emitter
resistor 106, and with its base electrode   40   adjustment of the
brightness control potentiometer connected to the positive terminal (+Vb)
of a bias    (70, FIGURE 1). potential supply.
The blue signal translator 34 includes, in cas- Delivery of luminance
signals to one input of     cade, a trio of emitter-followers employing,
respec- the differential amplifier 100 is effected by an      tively, NPN
transistor 116, PNP transistor 117, and emitter-follower formed by
transistor 108, disposed   45   NPN transistor 119. Transistor 116 is
disposed with with Its base electrode directly connected to the     its
base electrode directly connected to the collec- output terminal Y of
translator 15, with its emitter  tor electrode of transistor 102 of signal
combiner electrode directly connected to the base electrode    31, with its
emitter electrode directly connected to of amplifier transistor 101, and
with its collector   the base electrode of emitter-follower transistor
electrode directly connected to the [err] supply   so   117, and with Its
collector electrode connected to terminal. A current source for the
emitter-follower   the [err] supply terminal. A current source for the
transistor 108 Is formed by an NPN transistor 109,    emitter-follower
transistor 116 is formed by an NPN disposed with Its collector electrode
directly con-   transistor 116T, disposed with its collector elec- nected
to the emitter electrode of transistor 108,    trode directly connected to
the emitter electrode of with its emitter electrode returned to ground via
65  transistor 116, with its emitter electrode returned to emitter resistor
110, and with its base electrode     ground via emitter resistor 116R, and
with Its base connected to the + Vb bias supply terminal.
electrode connected to the +Vb bias supply termi- A B-Y color-difference
signal is delivered to      nal. The collector electrode of
emitter-follower tran- 7    



13                 EP 0146 343 B1                       14 sistor 117 Is
grounded,while the emitter electrode    to the base electrode of the
current source transis- thereof is returned to the [err] supply terminal
via   tor 145. The emitter electrode of transistor 147 Is resistor 118.
Transistor 119 is disposed with its     connected via a resistor 148 to the
base electrode base electrode directly connected to the emitter      of
current source transistor 145, while the collector electrode of
emitter-follower transistor 117, with its   5   electrode of transistor 147
is connected to the collector electrode connected, to the + [err] supply
[err] supply terminal. The base electrode of the terminal, and with its
emitter electrode directly con-  emitter-follower transistor 147 is
connected to ter- nected to the blue signal output terminal B, and
minal P (output terminal of the sandcastle pulse returned to ground via
resistor 120.                  decoder 50 of the FIGURE 1 system). During
the As shown in FIGURE 2, respective connections   10  appearances of the
pulse components of keying to the on-screen display (OSD) control circuit
80 of  wave "p", current source transistor 145 is rendered the FIGURE 1
system are provided from the base        conducting to enable the
differential amplifier 140, and emitter electrodes of emitter-follower
transistor  which is disabled during all other intervals. 117.
Illustratively, with use of a display control        The differential
amplifier 140 is provided with circuit of the form disclosed in the
aforementioned   15  an active load circuit employing a trio of PNP
Harwood, et al. US patent US-A- 4435729 (Serial       transistors 150, 152,
154, with the collector elec- No. 352,884), these connections are such
that, dur-   trode of amplifier transistor 141 directly connected ing
character display intervals, transistor 117 is cut  to the collector
electrode of load transistor 150, and off to decouple the blue color signal
output of       with the collector electrode of amplifier transistor
combiner 31 from the blue signal output terminal B,   20   142 linked to
the collector electrode of load transis- with a drive from control circuit
80 applied to the   tor 154 via a forward-biased diode 156 (disposed base
electrode of the output emitter-follower tran-   with its anode connected
to the collector electrode sistor 119 in substitution therefor.
of transistor 154, and with its cathode connected to Retrace blanking
circuit 51 is shown in FIGURE    the collector electrode of transistor
142). The emit- 2 as comprising an NPN transistor 122, disposed   25  ter
electrodes of load transistors 150 and 154 are with its emitter electrode
grounded, with its collec-  returned to the + [err] supply terminal via
respective tor electrode connected to the base electrode of      emitter
resistors 151 and 155. The remaining PNP the output emitter-follower
transistor 119 via a re-  transistor 152 is disposed with its collector
elec- sistor 123, and with Its base electrode connected     trode grounded,
with its base electrode directly via resistor 121 to terminal RB (an output
terminal  30   connected to the joined collector electrodes of tran- of the
sandcastle pulse decoder 50 of the FIGURE      sistors 141 and 150, with
its emitter electrode re- 1 system) so as to receive keying wave  "rb".
turned via an emitter resistor 153 to the [err] During the appearances of
the pulse components        supply terminal, and directly connected to the
base of keying wave "rb", transistor 122 is rendered       electrodes of
the load transistors 150 and 154. conducting to pull down the potential at
the base   35    The above-described disposition of transistors electrode
of the output emitter-follower transistor   150,152 and 154 forms a current
mirror arrange- 119 to a sufficient degree to assure cut-off of the   ment,
whereby the collector current of load transis- blue electron gun of the
image reproducing color      tor 154 mirrors the collector current of
amplifier kinescope (77, FIGURE 1a).                            transistor
141. An output lead directly links the The keyed voltage comparator 63, as
shown In  40  collector electrode of load transistor 154 with the FIGURE 2,
is responsive to the blue color signal      base electrode of the
emitter-follower transistor 90 appearing at the emitter electrode of
transistor 116  of the luminance signal translator 15. of the blue signal
translator 34. A first control loop   If the potentials at the base
electrodes of am- utilizing this signal input comprises a voltage com-
plifler transistors 141,142 are balanced during a parator employing a
differential amplifier 140. Dif-  45   period of enablement of differential
amplifier 140, ferential amplifier 140 is formed by a pair of NPN    the
collector current demand of transistor 142 is transistors 141, 142 with
emitter electrodes Inter-   matched In magnitude with the current supplied
via connected via the series combination of resistors     the collector
electrode of load transistor 154, and 143 and 144. A current source for
differential am-    the comparator 63 output provides no disturbance
plifier 140 is formed by an NPN transistor 145,  so   of the potential at
the base electrode of transistor disposed with its collector electrode
connected to    90. Ifi however, an imbalance exists such that the the
junction of resistors 143 and 144, and with its   potential at the base
electrode of transistor 141 is emitter electrode grounded. The base-emitter
path     elevated relative to the potential at the base elec- of transistor
145 Is shunted by a diode 146, with its  trode of transistor 142 during an
enablement pe- anode connected to the base electrode of transistor   55
riod, the magnitude of the current supplied via the 145 and with its
cathode grounded.                    collector electrode of load transistor
154 exceeds An NPN  transistor 147 is disposed as an          the collector
current demand of transistor 142, with emitter-follower for supplying the
keying wave "p"    the excess supplied via the output lead to result in 8



15                 EP 0146 343 B1                     16 elevation of the
potential at the base electrode of  under conditions of balance between the
signal and transistor 90. Conversely, if a base potential imbal-  reference
inputs to comparator 130, a positive DC ance of the opposite sense exists
during an en-    potential of a predetermined intermediate value is
ablement period, the collector current demand of   developed across storage
capacitor 131, and Is transistor 142 exceeds the magnitude of current   5
held during the intervening periods of disablement supplied via the
collector electrode of load transis-  of comparator 130. If the signal
input should rise tor 154, with the consequence that the deficit is  above
the reference input level, a charging current supplied from the output
lead, resulting in a de-  Is supplied via the comparator output lead
(during pression of the potential at the base electrode of  enablement
periods) to elevate the potential stored transistor 90.
10  across capacitor 131. Conversely, if the signal Input A reference
voltage is supplied to one input of  should drop below the reference input,
a discharg- the differential amplifier 140 via the direct connec-  ing
current is drawn via the comparator output lead tion of the base electrode
of amplifier transistor 141  (during enablement periods) to depress the
stored to the reference voltage supply terminal VR. A     potential. signal
voltage is supplied to the other input of the   15  The stored output of
comparator 130 is applied differential amplifier 140 by means of the
connec-  to a pair of cascaded emitter-followers formed by tion of the base
electrode of transistor 142 through  NPN transistors 132 and 133.
Transistor 132 is series resistor 137 to the emitter electrode of the
disposed with its base electrode directly connected emiter-follower
transistor 116 of the blue signal  to the ungrounded side of storage
capacitor 131, translator 34. The series combination of a resistor  20  and
its emitter electrode directly connected to the 138 and a capacitor 139 is
connected between the   base electrode of transistor 133. The collector
elec- base electrode of transistor 142 and ground, and   trodes of the
emitter-follower transistors 132 and cooperates with series resistor 137 to
form a low  133 are connected to the [err] supply terminal. A pass filter.
Filter 137-138-139 provides the first  pair of resistors 134 and 136 are
serially-connected control loop with a stability-assuring loop filter, but
26  between the emitter electrode of transistor 133 and desirably has a
sufficiently wide bandwidth to per-  ground. An attenuated version of the
stored com- mit significant loop response at the frequencies   parator
output, appearing at the junction of resis- within the luminance signal
pass band.             tors 134 and 136, is directly applied to the base As
shown by waveform "p", enablement of the     electrode of the current
source transistor 92 of the first control loop occurs only during each
kine-  30  luminance signal translator 15. The output of com- scope bias
control interval. During the periods in-  parator 130 accordingly controls
the current drawn tervening such intervals, the first control loop has  by
current source transistor 92 through resistor 91, no effect on the DC level
of the luminance signal  and is thus determinative of the luminance signal
contribution to the blue signal output. The keyed  level shift introduced
by the DC voltage drop voltage comparator apparatus 63, however, con-  36
across resistor 91. tains additional components which form a second
Circuitry identical to that shown in use for control loop.
signal combiner 31 in FIGURE 2 may advanta- The second control loop
includes a voltage      geously be employed for the respective signal
comparator 130, accepting a signal input directly  combiners 30 and 32 of
the red and green signal from the emitter electrode of the emitter-follower
40  channels of the FIGURE 1 system, with each sub- transistor 116 of the
blue signal translator 34, and a.  ject to control by an output of the
keyed brightness reference input from the reference voltage supply  control
circuit in the manner described previously terminal VR. Comparator 130 also
receives keying   for signal combiner 31. Likewise, circuitry identical
waves from terminal KP (an output terminal of the  to that shown in use for
the blue signal translator sandcastle pulse decoder 50 of the system  of
45  34 in FIGURE 2 may advantageously be employed FIGURE 1). For the sake
of drawing simpilcation,   for the red signal translator 33 and the green
signal the schematic details of comparator 130 are not    translator 35,
respectively, of the FIGURE 1 sys- shown in FIGURE 2. However, the
structure of       tem, with each subject to retrace blanking control
comparator 130 may desirably correspond with that  and on screen character
display control in the shown for differential amplifier 140, with the
excep-  50   manner described previously for the blue signal tion of a
transposition of inputs such that the refer-  translator 34. ence input is
delivered to the counterpart of tran-    Each of the respective keyed
voltage compara- sistor 142, and the signal input is delivered to the  tors
65,67 of the FIGURE 1 system desirably em- counterpart of transistor 141.
The output lead of  ploys structure similar to that described above for
comparator 130 is connected to one side of a   55  the second control loop
(130,131, etc.) of the com- storage capacitor 131, the other side of which
is  parator 63. However, In contrast with the described grounded.
use of the output of that second control loop In During periods of
comparator 130 enablement,    adjusting the DC level of the luminance
signal input    17                 EP0146343B1                        18 



to the respective signal combiners, the stored out-  generation of any
leaked-through luminance signal put voltage of comparator 65 is supplied to
a       components by virtue of the wideband negative differential input of
amplifier 23 to adjust the DC  feedback path closed by the enabled
amplifier 140. level of the I color-difference signal inputs to matrix
Safeguard (2) also provides enhanced protection circuits 27, while the
stored output voltage of com-   5   against residual effects of DC drift in
the luminance parator 67 Is supplied to a differential input of   signal
channel, and prevents any DC shift con- amplifier 24 to adjust the DC level
of the Q color-  sequence of the gated gain reduction of amplifier
difference signal inputs to matrix circuits 27.     13 from adversely
affecting the AKB circuit oper- In operation of the FIGURE 1 system, imple-
ations. Safeguard (3), above, prevents adjustment mented in the manner
shown in FIGURE 2 and   10  of the brightness control potentiometer 70 from
described above, a plurality of safeguards ensure  affecting AKB circuit
operations, while safeguard the integrity of the current monitoring and
bias   (4), above, protects against undesired cathode cur- adjustment
operations undertaken by the AKB con-    rent interruptions during the
kinescope bias control trol circuits 76 (FIGURE 1a) during each kinescope
Intervals. Safeguard (5), above, avoids disturbance bias control interval.
To appreciate the nature of  15  of the AKB circuit operations by spurious
outputs these safeguards, it is appropriate to reconsider the  of the OSD
control circuit 80. status of each of the keyed control system ele-
in one desirable arrangement for utilizing the ments during such control
intervals, as summarized  present Invention, means are incorporated for
pre- below.                                              venting the keying
of comparators 63, 65 and 67 Throughout each kinescope bias control inter-
20  during at least a portion of the received signal's val:
vertical sync interval, for error reduction purposes, (1) Transistor 88 is
keyed on to establish a     as explained in the cofiled European Patent Ap-
minimum (desirably zero) value of gain for the   pilcation EP-A-O 145 490
(RCA 79620) correspond- luminance signal amplifier 13 (as well as for the
Ing to US Patent Application Serial No. 561,280 of chrominance signal
amplifier of the chrominance   25   R. Shanley et al., entitled "Keyed DC
Stabilization signal processor 20), which gain value is in-    System With
Protection From Error introduction dependent of the setting of the picture
control  During Vertical Sync Interval". potentiometer 53.
It is proposed therein, to ensure such keying (2) The comparator formed by
differential am-    prevention, that the trilevel sandcastle pulses which
plifier 140 Is enabled, closing the first control  30  are delivered to
terminal SC should be freed of at loop described above for comparator 63,
where-   least some of its burst gating pulse components as the second
control loop's voltage comparator  during the vertical sync interval. A
desirable tech- 130, and its counterparts in comparator struc-   nique for
achieving such selective elimination of tures 65 and 67, are disabled.
burst gating pulse components is disclosed in the (3) Signal combiners
30,31,32 receive from the   35  cofiled European Patent Application EP-A-0
145 keyed brightness control circuit 71 a fixed refer-  491 (RCA 80279)
corresponding to U.S. Patent Ap- ence voltage, of a magnitude independent
of the  plication Serial No. 561,332 of T Yost, entitled adjustment of the
brightness control potentiom-  Backporch Gating Pulse Generator Subject to
Dis- eter 70.                                         abling During
Vertical Sync Interval". When the (4) The blanking transistor 122 for the
blue sig-   40  said technique of the aforesaid Yost patent applica- nal
channel, and its counterparts for the red and  tion is employed in
sandcastle pulse encoding, the green signal channels, are maintained in a
non-   resultant trilevel sandcastle pulse train appearing at conductive
state, to prevent driving of the kine-  terminal SC will conform  to a
version of the scope electron guns beyond cut-off.              waveform
"sc" In which excursions to the [err] level (5) The on-screen display
control circuit 80 is  45  are absent throughout at least a major portion
of disabled.                                        the vertical sync
interval. Safeguard (1), above, prevents the picture con-     In
embodiments disclosed  herein, of the trol adjustment from affecting the
operation of the  present invention, a control system is provided for AKB
circuits, and provides a first degree of protec-  the luminance/chrominance
signal processing cir- tion against disturbance of the AKB circuit opera-
50  cults of a color television receiver which, through tion by components
of the received signals. In the   use of relatively simply implemented
keying tech- instance of leak-through of luminance signal com-   niques,
modifies conventional functions of such cir- ponents (such as VITS signal
components) during    cults during the recurring bias control periods in a
the kinescope bias control intervals, despite the  manner ensuring the
integrity of the AKB control gain reduction of amplifier 13, a second
degree of  55  operations. protection against disturbance of the AKB
circuit operation by signal components is obtained via safeguard (2),
above. This affords significant de- 10    19                 EP 0 146 343
B1                     20 



Claims                                                   voltage attained
by said first color signal throughout said bias control Intervals with a 1.
A color television receiver for displaying color      reference voltage
(VR), said luminance signal images in response to composite video signals
translator being coupled and responsive to the inclusive of respective
image-representative lu-   5  output of said keyed comparator means, so as
minance and chrominance components, said            to oppose departures of
said attained color Image-representative components being ab-
signal voltage from substantial equality with sent during horizontal
blanking portions of suc-     said reference voltage; cessive line
intervals within periodic field inter-     an adjustable brightness control
voltage vals, and also absent during the vertical blan-  10  source (70);
and king portion of each field interval, said receiver      keyed
brightness control means (71) for including: a color kinescope (77) having
a plu-      rendering the DC level of said signal combiner rality of beam
intensity control electrodes         output responsive to said adjustable
brightness (78R,78B,78G) for controlling the Intensity of a     control
voltage during the presence of said plurality of electron beams tracing a
raster of  15  image-representative signal components but scanning lines
upon a viewing screen; means         independent of said adjustable
brightness con- (76) for automatically controlling the bias on      trol
voltage throughout said bias control inter- the respective control
electrodes during peri-        vals. odic bias control intervals
encompassing a plu- rality of successive line intervals (7H) within  20  2.
A receiver in accordance with Claim 1, each of said vertical blanking
portions; a lu-          wherein said color-difference signal output
minance signal channel (11) for processing           developing means
includes a pair of color de- said luminance component and including a
modulators (23,24) for recovering first (I) and gain controlled luminance
signal amplifier (13).     second (Q) color-difference signals from said
and a luminance signal translator (15) respon-   26  processed chrominance
component and sup- sive to an output of said luminance signal
plying said first and second color-difference amplifier; a chrominance
signal channel (20)         signals as inputs to a matrix circuit (27)
which for processing said chrominance component           forms said
plurality of color-difference signal and including means (21-24,27)
responsive to         outputs (R-YB-YG-Y) therefrom; said receiver said
processed chrominance signal component  30      also includes a second
signal combiner (30), for developing a plurality of color-difference
responsive to a second color-difference signal signal outputs; a first
signal combiner (31) re-     output (R-Y) of said matrix circuit and to
said sponsive to one of said color-difference signal      output of said
luminance signal translator (15), outputs and to an output of said
luminance          for forming a -second color signal (R), a third signal
translator for forming a first color signal;  36  signal combiner (32),
responsive to a third and means (74) for applying said first color
color-difference signal output (G-Y) output of signal to one (78B) of said
kinescope elec-          said matrix circuit and to said output of said
trodes; and further including control apparatus     luminance signal
translator, for forming a third comprising:
color signal (G); and respective means (73.75) an adjustable gain control
voltage source   40   for applying said second (R) and third (G) color
(53);                                                signals to respective
additional ones of said keyed gain control means (55) responsive
beam Intensity control electrodes; and to an output of said gain control
voltage source        said control apparatus also includes for
a second control loop for controlling the (A) rendering the gains of said
luminance   45   DC level of said first (I) color-difference signal signal
amplifier (13) and said chrominance sig-      input to said matrix circuit,
said second control nal processor (20) responsive to said adjust-
loop  including  second  keyed  comparator able gain control voltage during
all field interval  means (65) for comparing said reference volt- portions
with the exception of said bias control     age (VR) with the voltage
attained by said intervals (7H) and                         50       second
color signal (R) during gating intervals (8) substantially disabling said
luminance       occurring within horizontal blanking portions of signal
amplifier (13) and said chrominance sig-      line intervals which lie
outside of said bias nal processor (20) during said bias control
control intervals; and means (23) for modifying intervals;
said first color-difference signal Input to said a control loop for
controllin  the DC level  56  matrix circuit. in response to the output of
said of said output of said luminance signal tran-        second keyed
comparator means, so as to slator, said control loop including first keyed
oppose departures of said attained second col- comparator means (140) for
comparing the             or signal voltage from substantial equality with
11    21                 EP 0 146 343 B1                   22 



said reference voltage, and                         (51) for supplying a
beam cut-off bias to said a third control loop for controlling the DC
electrodes during periods of beam retrace in level of said second (Q)
color-difference signal   the tracing of said raster not including beam
Input to said matrix circuit, said third control   retrace periods failing
within said bias control loop including third keyed comparator means   6
intervals. (87) for comparing said reference voltage with the voltage
attained by said third color signal  6. A receiver In accordance with Claim
5, com- (G) during said gating intervals; and means        prising (24) for
modifying said second color-difference        means (50) for developing:
(1) a first train signal input to said matrix circuit, In response  10  of
pulses (p) recurring at a field rate and timed to the output of said third
keyed comparator       to substantially coincide with said bias control
means, so as to oppose departures of said          intervals, attained
third color signal voltage from sub-          (2) a second train of pulses
(kn) recurring stantial equality with said reference voltage;      at a
line rate, but subject to interruption during and
15      said bias control Intervals, each of the pulses wherein said keyed
brightness control           of said second train timed to substantially
co- means additionally renders the DC levels of        Incide with a
backporch segment of the hori- the color signal outputs of said second and
zontal blanking portion of a line interval, third signal combiners
responsive to said ad-          (3) a third train of pulses (rb) inclusive
of justable brightness control voltage during the   20  (a) recurring field
rate pulses timed to substan- presence of said Image-representative signal
tially encompass vertical retrace periods for components but independent of
said adjust-         said beams but terminating upon initiation of able
brightness control voltage throughout said    said bias control intervals,
and (b) recurring bias control intervals.                            line
rate pulses, subject to interruption during 25      said vertical retrace
periods and during said 3. A receiver in accordance with Claim 2
bias control intervals, and timed to substan- wherein said first keyed
comparator means       tially encompass horizontal retrace periods for
(140) includes: a voltage comparator, having a     said beams, first input
terminal (BASE OF 141) coupled to          (4) a fourth train of pulses
(bm) corre- receive said reference voltage (VR) and a sec-  so  sponding to
the sum of said first and third ond Input terminal (BASE OF 142) coupled to
trains of pulses, receive said first color signal, said voltage
means (TERMINAL P OF 50) for supplying comparator being keyed Into
operation only         said first train of pulses (p) as a keying Input to
during said bias control intervals; and said       said keyed gain control
means (55), and to apparatus also includes a fourth control loop   35  said
first keyed comparator means (140); for controlling the DC level of said
luminance         means (TERMINAL KP OF 50) for sup- signal input to said
first signal combiner (31),   plying said second train of pulses (kn) as a
said fourth control loop including a fourth         keying Input to said
second (65), third (67) and keyed comparator means (130) for comparing
fourth (130) keyed comparator means, said reference voltage with the
voltage attained   40  means (RB TERMINAL OF 50) for control- by said first
color signal during said gating       ling said retrace blanking circuit
with said third intervals, and means (131) for modifying said      train of
pulses (rb); and luminance signal input to said first signal com-
means (BRP AND BRN TERMINAL OF 50) biner, In response to the output of said
fourth    for supplying said fourth train of pulses as a keyed comparator
means, so as to oppose   45       keying input to said keyed brightness
control departures of said attained first color signal     means. voltage
from substantial equality with said ref- erence voltage.
7. A receiver in accordance with Claim 6, -                  wherein said
receiver also includes respec- 4.  A receiver In accordance with Claim 2 or
3,  50    tive means (80) for supplying auxiliary color wherein said keyed
brightness control           signals (r,b,g) to respective ones of said
beam means (71) additionally renders the DC levels      Intensity control
electrodes and said control of said signal combiner outputs (30,31,32) in-
apparatus also includes means (BRP AND dependent of said adjustable
brightness con-        BRN TERMINAL OF 50) for disabling said aux- trol
voltage during said gating intervals.  55     Illary color signal supplying
means in response to the pulses of said fourth train. 5. A receiver in
accordance with Claim 2,3 or 4 further comprising a retrace blanking
circuit 12    23                EP 0 146 343 B1                   24 



Revendloations                                       tion (7H) at (B)
sensiblement ddsactiver l'amplificateur 1. Un r6cepteur de teldvision
couleur pour visuall-   du signal de luminance (13) et le processeur ser
des images couleur en rdponse a des           du signal de chrominance (20)
pendant les signaux viddo composes comprenant des corn-   5   Intervalles
de contr8te de polarlsation; posantes de luminance et de chrominance res-
une boucle de contr81e pour contr8ler le pectives de reprdsentatlon de
l'Image, lesdites   niveau continu de la sortie du translateur du
composantes de representation de l'image          signal do luminance,
ladite boucle de contr81e >tant absentes pendant des portions de sup-
comprenant un premier moyen comparateur pression horizontalo dOintrvalles
de lignes   10  verrouille (140) pour comparer la tension at- successives
dans des Intervalles de trame pd-     teinte par le premier signal de
couleur tout ie rlodlques et dgalement absentes pendant la       long des
intervalles de rdglage de polarlsatlon portion de suppression verticale de
chaque        A une tension de reference (VR), le translateur Intervalle de
trame. ledit rdcepteur compronant   du signal de luminance dtant coupid et
rdpon- : un tube image couleur (77) ayant un certain  15  dant A la sortie
du moyen comparateur ver- nombre d'dlectrodes de commande d'intensitd
roulld afin do s'opposer a des dcarts de la de faisceaux (78R, 78B. 78G)
pour contr8ler      tension du signal de couleur atteinte de i'dgall-
l'intensitd d'un certain nombre de faisceaux      te substantlelle avec la
tension de reference; d'dlectrons tragant une Image de ligne de ba-
une source de tension de contrOle de luml- layage sur un ecran de
visualisation ; un   20    nosite rdglable (70); et moyen (76) pour
contr8ler automatiquement la         un moyen de contr8le de luminosite
ver- polarisation des dlectrodes de commando res-      roulle (71) pour
rendre Is niveau continu de la pectives pendant des Intervalles de contr8le
sortie du combineur de signaux sensible A la de polarlsation pdriodlques
englobant un cor-     tension de contr81e de luminositd rdglable pen- tain
nombre d'intervalles de lignes successives   26  dant ia presence des
composantes du signal (7H) dans chacune des portions de suppres-
representatif de llimage mals inddpendant de slon verticales ; un canal de
signal de luminan-  la tension de contr81e de luminositd reglable ce (11)
pour tralter la composante de luminan-    tout le long des intervalles de
contrOle de ce et comprenant un amplificateur de signal do    polarlsation.
luminance a gain contr8le (13) et un transla-  30 teur de signal de
luminance (15) rdpondant A  2. Un rdcepteur selon la revendication 1, une
sortie de l'amplificateur du signal de lumi-     ob le moyen de production
de sortie des nance : un canal de signal de chrominance         signaux do
diffdrence prdcites comprend une (20) pour tralter la composante de
chrominan-     paire de demodulateurs de couleur (23, 24) ce et comprenant
des moyens (21-24. 27) re-  36   pour retrouver lee premier (1) et second
(Q) pondant a la composanto du signal de chromi-      signaux de difference
de couleur a partir de la nance traitM pour produire un certain nombre
composante de. chrominance traitdo et appll- de sorties de signaux de
difference de couleur    quer les premier et second signaux de diffd- un
premier combineur de signaux (31) repon-      rence de couleur comme
entrees a un circuit dant a l'une des sorties de signaux de diffdren-  40
de matrice (27) qui forms la pluralit6 de sorties ce de couleur et A une
sortie du translateur de   de signaux de difference de couleur (R-YV B-YV
signal de luminance pour former un premier        G-Y) de celul-ci; ledit
recepteur comprenant signal de couleur; et un moyen (74) pour appil-
dgalement un second combineur de signaux quer le premier signal de coulour
a I'une (78B)   (30). repondant a une seconde sortie de si- des diectrodes
du tube Image et comprenant  45    gnaux de difference de couleur (R-Y) du
circuit dgalement un dispositif de contrOle compre-       de matrice. et &
la sortie du translateur de nant:
signal de luminance (15) pour former un se- une source de tension de
contr6le de gain      cond signal de couleur (R), un trolsieme com-
rdglable (53);                                    bineur de signaux (32)
repondant A une trolsib- un moyen (56) de contr81e de gain ver-  so     me
sortie de signaux de difftrence de couleur rouille rdpondant A une sortie
de la source de    (G-Y) provenant du circuit de matrice et A la tension de
contrOle de gain pour                  sortie du translateur du signal de
luminance (A) rendre les gains de l'ampliflcateur du     pour former un
trolsibme signal de couleur (G) signal de luminance (13) et du processeur
de      ; et des moyens respectife (73. 75) pour appli- signal de
chrominance (20) sensibles A la ten-  55  quer les second (R) et troisieme
(G) signaux slon de contrOl de gain rdglabie pendant tou-    de couleur aux
electrodes additionnelles res- tes lee portions d'intervalles de trame A
l'ex-   pectives de contr8le d'intensitd du faisceau; ception des
Intervalles de contr8le de polarisa-     le disposltf de contr81e comprend
egale- 13                   I 1111111 111111 11111 11111 11111 *   C   L
M  S  *    
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dispositif precit6 comprend 6galement une une seconde boucle de contr8le
pour            quatrieme boucle de contr81e pour contr81er le contr8ler le
niveau continu du premier signal     niveau continu du signal de luminance
appli- de difference de couleur (I) appiiqu6 au circuit  qu6 au premier
combineur do signaux (31), la de matrice, la seconde boucle de controls   5
quatribme boucle de controle comprenant un comprenant un second moyen
comparateur            quatribme moyen comparateur verrouillb (130)
verrouille (65) pour comparer la tension de       pour comparer la tension
de r6ference a la refdrence (VR) a la tension atteinte par le       tension
atteinte par le premier signal de cou- second signal de couleur (R) pendant
des in-      leur pendant les Intervalles de declenchement. tervalles de
declenchoment se produisant dans   10  et un moyen (131) pour modifier le
signal de les portions de suppression horizontales d'ln-    luminance
appiiqu6 au premier combineur de tervailes de lignes qul sbtendent &
l'exterleur   signaux en reponse A la sortie du quatrieme des Intervales de
contr8le de polarisation; et    moyen comparateur verroulil6 afin de s
oppo- un moyen (23) pour modifier Is premier signal     ser I des dcarts de
la tension du premier de difference de couleur appiique au circuit de   15
signal de couleur atteinte de l'egallte substan- matrice en rnponse a la
sortie du second          tielle avec la tension de r4fdrence. moyen
comparateur verrouil afin de s'oppo- ser & des ecarts de la tension du
second       4. Un recepteur selon la revendication 2 ou 3, signal de
couleur de i'egallt substantielle avec      oO le moyen de reglage de
luminosite ver- la tenslon de rbference,                  20      roulil4
precitd (71) rend additionnellement les une troisibme boucle de contr8le
pour          niveaux continus des sorties des combineurs contr8ier le
niveau continu du second signal      de signaux (30, 31, 32) independants
de la de difference de couleur (Q) appiiqub au circuit  tension de contr81e
de luminosit4 ajustable de matrice, la troisieme boucle de controle
precitee pendant les intervalles de declenche- comprenant un trolsleme
moyen comparateur  25     ment pr~cites. verrouill6 (65) pour comparer la
tension de r~ference & la tension atteinte par Is troisibme  5. Un
recepteur selon la revendication 2, 3 ou 4 signal de couleur (1) pendant
les intervalles de  comprenant de plus un circuit de suppreslon
d6clenchement; et un moyen (24) pour modl-        de retour (51) pour
appliquer une polarisation fier le second signal de difference de couleur
3o  de ooupure du falsceau aux electrodes pr~ci- applique au circuit de
matrice en reponse & la   tWes pendant les pdriodes de retour de fais-
sortie du troisieme moyen comparateur ver-        ceau dans ie trasO  de
'llmage precit~e ne rouille afin de sfopposer & des ecarts de la
comprenant pas lee pdrlodes de retour du fais- tension du troisibme signal
de couleur atteinte   ceau tombant dans les Intervallees de contr8le de
i'dgalitM substantfelle avec la tension de   35  de polarisation precitds.
rerfrence; oO le moyen de contr8le de luminoslt4      6. Un recepteur selon
la revendication 5, compre- verroulll4 rend additionnellement les niveaux
nant continue des sorties des signaux de couleur           un moyen (50)
pour produire : (1) un pre- des second et troisiems combineurs de si-  40
mier train d'impulsions (p) rtcurrantes a une gnaux sensibles & la tension
de controle de       fr6quence do trame et synchronlsees pour luminosit6
rbglable pendant la pr6sence des       co~ncider sensiblement avec les
intervalies de composantes du signal representatives de          contrOl de
polarisation prdcites. Il'Image mals Indapendants de la tension de
(2) un second train d'impulsions (kn) r6cur- contrOlo de luminosite
r~glable tout le long des   4s  rantes & une fr6quence de lignes, male
sujet- intervalles de contrOls de polarilsation.         tes a Interruption
pendant les intervales de controle de polarlsation, chacune des impul- 3
Un rdceptour solon la revendication 2,             slons dudit second train
btant synchroniede ou le premier moyen comparateur verrouil-      pour
colhclder sensiblement avec un segment 16 (140) comprend: un comparateur de
ton-  so     de pallor du noir de 1a portion de suppression slons ayant une
premeire borne d'entrde           horizontale d'un intervale de lignes,
(BASE DE 141) coupiee pour recevoir Ia ten-           (3) un trolsibme
train d'impulsions (rb) sion de rnfdrence pr6cit~e (VR) et une secon-
comprenant (a) does Impulsions rdcurrantes de de borne d'entree (BASE DE
142) couplee           frMquence de trame synchronisdes pour sensi- pour
recevoir le premier signal de couleur pre-  65  blement englober des
perlodes de retour verti- cte, le comparateur de tensions etant verroull-
cal pour lesdits faisceaux mals so terminant a 1l on fonctionnement
seulement pendant lee         linitlalisation des Intervalles do contr8le
de intervales de contr8ls de polarisation; et le     polarisation, et (b)
des Impulsions r4currantes 14    



27                 EP 0 146 343 B1                   28 de frequence de
ligne, sujettes a interruption     rend perlodischer
Vorspannungssteuerintervai- pendant les periodes de retour vertical et pen-
le, welche sine Mehrzahl von aufeinanderfol- dant les intervalles de
contr81e de polarisation,   genden Zellenintervallen (7Hi) innerhalb ledes
et synchronisees pour sensiblement englober         der
Vertikalaustastbeile umfassen; einem zurn des piriodes de retour horizontal
pour lesdits   6  Verarbeiten des Leuchtdichteantsiles dionen- faisceaux,
den Leuchtdichtesignalkanal (11), welcher of- (4) un quatribme train
d'impulsions (bm)        nen  verstlrkungsgeregelten  Leuchtdichtesi-
correspondant a la somme des premier et            gnalverstarker (13)
sowbe lnen Leuchtdichtesi- troisibme trains d'impulsions,
gnalumsetzer (15), der auf sin Ausgangssignal un moyen (BORNE P DE 50) pour
appil-  io        des Louchtcilchtesignalverstarkers anspricht, quer le
premier train d'Impulsions (p) comme        enthlit; elnem zum Verarbelten
des Farbartan- entree de verrouillage au moyen de contr~le        telles
dienenden Farbartsignalkanal (20), der de gain verrouille (55) et au
premier moyen        eine auf den verarbelteten Farbartsignalantell
comparateur verrouille (140);                       entsprechende Anordnung
(21-24, 27) enthialt, un moyen (BORNE KP DE 50) pour appli-  i6       um
elne Mehrzahl von Farbdifferenz-Aus- quer le second train d'impulsions(kn)
comme        gangssignalen zu erzeugen; einem orsten Si- entr4e de
verroullage aux second (65), troisib-   gnalkombinierer (31), der auf eines
der me (67) et quatribme (130) moyens compara-
Farbdifferenz-Ausgangssignale  und auf eln tours verroullids,
Ausgangssignal des Leuchtdichtesignalumset- un moyen (BORNE  RB  DE 50)
pour  2o            zers anspricht urn eln orstes Farbsignal zu K...-'
contr8ler le circuit de suppression de retour       erzeugen; und elner
Anordnung (74) zum Anle- par le trolsibme train d'impulsions (rb) ; et
gen des ersten Farbsignals an elne {78b) der un moyen (BORNES BRP ET BRN DE
50)              Bildrdhrenelektroden, pour appliquer le quatrieme train
dlImpulsions     welterhin mit einer Steuereinrichtung welche comme entrde
de verroulliage au moyen de   2s          elne Queell (53) fOr sine
sinstellbare Ver- contr81e de luminosit4 verroulled.
starkungsstsuerspannung enthilt; ferner sine getastetb
Verstarkungssteueranord- 7. Un recepteur selon la revendlcatlon 6,
nung (55), welche auf eln Ausgangssignal der oO ledit recepteur comprend
dgalement           VerstMrkungssteuerspannungsquelle  anspricht des moyens
respectifs (80) pour appliquer des   30  urn signaux de couleur auxillaires
(r, b, g) aux          (A) die VerstArkungsfakloren des Leucht- electrodes
respectives de contr81e d'intensitl      dichtesignalverstArkers (13) und
der Farbartsl- de falsceaux st le dispositif do contr6le prdcltd
gnalverarbeltungselnrichtung (20) wahrend al- comprend dgalement des moyens
(BORNES              ler Teilbildintervalltelle mit Ausnahme der er- BRP ET
BRN  DE 50) pour desactiver is  36          wlhnten
Vorspannungssteuerintervalle (7H) auf moyen d'application du signal de
couleur auxi-      die einstellbare Verstarkungssteuerspannung laire en
r~ponse aux Impulsions du quatribme       ansprechbar zu machen, und train
prdcit6.                                         (B) den
Leuchtdichtesignalverstarker (13) und die
Farbartsignalverarbeitungseinrichtung 40      (20) wihrend der
Verstirkungssteuerlntervalle AnsprUche
im wesentlichen abzuschalten; eine zum Steuem des Gleichstromwertes 1.
Farbfemsehempffanger zur Wiedergabe von             des Ausgangesignales
des Leuchtdichtesigna- Farbbildern als Reaktion auf sin Videosignalge-
lumsetzers dienende Regelschlelfe, welche misch, welches entsprechonde
blldreprgsenta-  46    sine  orste  getastete Verglelcheranordnung Ive
Leuchtdichte- und Farbartantelle enthalt,      (140) zum Vergleichen der
Spannung, die das die wthrend Horizontalaustastteilen aufelnan-       erste
Farbsignal wAhrend der Verstarkungsre- derfolgender Zeilenintervalle
innerhalb periodl-    gelintervaile angenommen hat, mit siner Refe- scher
Tellbildintervalle und auferdesm w~hrend     renzspannung (VR), wobei der
Leuchtdichtesi- des Verlikslaustastteoles jodes Teoibildinterval-  5o
gnalumsetzer mit dem Ausgang der getasteten les fehien, mit: Elner
Farbblldrdhre (77), die     Verglelcheranordnung gekoppelt ist und auf elne
Mehrzahl von Strahlintensit~t-Stsuerelek-      diese anspricht, urn
Abweichungen der vom troden (78R, 78B, 78G) zum Stouern der Inten-
Farbsignal angenommenen Spannung von el- sitat einer Mehrzahl von
Elektronenstrahlen         nor wenigstens annahernden Obereinstimmung
enthdItt, die ein Raster aus Abtastzelln auf  66   mit der Referenzspannung
entgegsnzuwirken; elnem  Bildschirm abtasten; siner Anordnung
sine Quelle (70) fUr sine einstellbare Hel- (76) zum automatischen Steuern
der Vorspan-         iigkeltssteuerspannung; und nung an den jewelilgen
Steuerelektroden wah-           elne getastete Helligkeltssteueranordanung
16111111!  L   M       1    
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Ansprechbereitmachen des Gleich-         leife mit elner dritten getasteten
Verglelcheran- spannungswertes des Ausgangssignales des          ordnung
f(67) zum Verglelchen der Referenz- erwahnten Signalkombinlerers auf die
einstell-    spannung mit der Spannung. die das dritte bare
Helligkeltssteuerspannung wahrend des        Farbsignal (G) wahrend der
Tastintervalle an- Vorhandenseins der bildreprlsentativen Signal-   5
genommen hat, und elner Anordnung (24) zur antelle ledoch unabhingig von
der einstellba-     Modifizierung des zweiten Farbdifferenzeln- ren
Helligkeltssteuerspannung wahrend der         gangasignales der
Matrixschaltung In Anspra- Vorspannungssteuerintervalle.
che auf das Ausgangssignal der dritten geta- staten Vergleicheranordnung,
um Abweichun- 2. Empfinger nach Anspruch 1, bel welchem die  io     gen der
Spannung, die das dritte Farbsignal das Farbdifferenzausgangssignal
erzeugende        angenommen hat, von elner Im wesentlichen Anordnung zwei
Farbdemodulatoren (23, 24)         annihemden Obereinstimmung der Referenz-
zur Wiedergewinnung elnes ersten (I) und el-      spannung
entgogenzuwirken; nes zweiten (Q) Farbdifferenzsignals aus dem
wobel die getastete Helligkeitsregelanord- verarbelteten Farbartantell und
zum Zuffhren   t5  nung zusitzilch  die Glelchstromwerte der des ersten und
des zweiten Farbdifferenzsi-        Farbausgangssignale des zweiten und des
drit- gnals als Eingangssignale an eine Matrixechal-    ten
Signalkombinierers wahrend des Vorhan- tung (27). welche die Mehrzahl von
Farbdiffe-     denseins der bildreprisentativen SIgnalantelle,
renzausgangssignalen (R-Y, B-Y. G-Y) hieraus      jedoch unabhIngig von der
einstellbaren Hel- erzeugt, enthilt daB der Empfinger auBerdem   20
ligkeltssteuerspannung wihrend der Vorspan- elnen zweiten Signalkombinierer
(30), der auf     nungssteuerintervalie auf dle einstellbare Hel- sin
zweltes Farbdifferenzausgangssignal (R-Y)     ligkeltssteuerpannung
ansprechberelt macht. der Matrixschaitung und auf das Ausgangssl- gnal des
LeuchtdlIchtesignalumsetzers (15) an-  3  Empfinger nach Anspruch 2, bel
welchem die spricht umr en zweites Farbsignal (R) zu erzeu-  25  erste
getastete Vergleicheranordnung (40) ent- gen,. elnen dritten
Signalkombinierer (32), der   halt: Elnen Spannungsverglelcher mit elnem
auf eln drittes Farbdifferenzausgangssignal (G-   ersten EingangsanschluD
(BASIS von 141), der Y) der Matrixschaltung und auf das Ausgangs-      fUr
elnen Empfang der Referenzspannung (VR) signal des
Leuchtdichtesignalumsetzers an-        geschaltet Ist, und sinen zwelten
Eingangsan- spricht, um eln drittes Farbsignal (G) zu erzeu-  30  schlufl
(BASIS von 142), der fMr elnen Emp- gen, und elne entsprechende Anordnung
(73,        fang des ersten Farbsignals geschatet ist, ent- 75) zum Anlegen
des zweiten (R) und des           hilt und nur wAhrend der
Vorspannungssteuer- dritten (G) Farbsignals an entsprechende wel-
Intervalle In den Betrlebszustand getastet wird, tere
Strahlintensitgtssteuerelektroden enthalt.   und dam  die Einrichtung
auBerdern elne zur und                                       35
Steuerung des Glelchstromwertes des Leucht- daB dle Steuereinrichtung
au~erdem enthalt        dichteelngangssignales des ersten Signalkom- eine
zur Steuerung des Gleichstromwertes       binlerers (319 dienende vierte
Regelechleife, des ersten Farbdifferenzeingangsslgnales (1)      welche
sine vierte getastete Vergleicheranord- der Matrixschaltung dienende zweitb
Regelsch-     nung (130) zum Vergleichen der Referenz- leife mit einer
zwelten getasteten Verglelche-  40  spannung mit der Spannung, die das
erste ranordnung (65) zum Vergleichen der Refe-         Farbsignal wNhrend
der Tastintervalle ange- renzspannung (VR) mit der Spannung, welche
nommen hat, und aha Anordnung (131) zur das zweite Farbsignal (R) wahrend
der Tastin-     Modifizierung des Leuchtdichteelngangssigna- tervalle
angenommen hat, die innerhalb der        lee des ersten Slgnalkombinierers
In Anspra- Zellenaustastteile der Zeilenintervalle auftreten,  46  che auf
das Ausgangssignal der vierten geta- welche auflerhalb der
Vorspannungssteuerin-       steten Vergleicheranordnung enthilt, um Ab-
tervalle Ilegen: und einer Anordnung (23) zur     welchungen der Spannung,
die das erste Farb- Modiflzlerung  des ersten  Farbdifferenzein-
signal angenommen hat, von melnr wenigstens gangssignales der
Matrixschattung In Anspra-      anndhernden Obereinstimmung mit der Refe-
che auf das Ausgangssignal der zwelten geta-  50  renzspannung
entgegen-zuwirken. steten Vergleicheranordnung derart. dam Ab- welchungen
der Spannung, die das zwelte        4. Empfinger nach Anspruch 2 oder 3,
dadurch Farbsignal angenommen hat, von einer wenig-       gekennzelchnot,
daOi die getastete Hellig- stens annihernden Oberelnstimmung mit der
keltssteueranordnung  (71)  aulerdem   die Referenzspannung
entgogengewirictwird, und    65  Gslechspannungswerte der Ausgangssignale
eine zur Regelung des Gleichstromwertes        der Signalkombinierer (30,
31, 32) unabhangig des zweiten Farbdifferenzeingangssignales (Q)     von
der einstellbaren Helllgkeltssteuerspan- der Matrixschaltung dienende
dritte Regelsch-     nung wihren der Tastintervalle macht. * 1!1111!
1111l111111 11 CINS    
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Anspruch 2, 3 oder 4 der            elne entsprechende Anordnung (80) zum
Lie- weiterhin elne Racklauf-Austastschaltung (51)     fern von
Hilfsfarbsignalen (r, b, g) an entspre- enthalt, welche eine
Strahlsperrvorspannung        chende der Strahllntensltitssteuerelektroden
an die Elektroden wfhrend Strahlr~cklaufperio-     enthflt und daB die
Steuerelnrichtung aufer- den bei der Abtastung des Rasters ausschllefl-   s
dem  eine Anordnung (ANSCHLOSSE BRP lich Strahiricklaufperioden, die in die
Vorspan-   UND BRN VON 50) zum Abschalten der des nungasteuerintervalle
fallen, liefert.             Hlifsfarbsignal llefernden Anordnung in
Anspra- che auf die Pulse des vierten Zuges enthilt. 6. Empffinger nach
Anspruch 5 mit elner Anord- nung (50) zum Erzeugen:                   10
(1) elnes eraten Zuges von Impulsen (p) die mit der Teilbildfrequenz
wiederkehren und zeitlich im wesentlichen mit den Vorspan-
nungssteuerintervallen zusammenfallen, (2) eines zwelten Zuges von Impulsen
(kn)  is die mit elner Zellenfrequenz wiederkehren, je- doch wahrend der
Vorspannungssteuerinterval- le unterbrochen werden, wobei die Pulse des
zweiten Zuges zeitilch Im wesentlichen mit ei- nem RUckschulterabschnitt
des Horizontalaus-  20 tasttelles eines Zeilenintervalles zusammenfal- len,
(3) sines dritten Zuges von Impulsen (rb) einschlieliich (a)
wiederkehrender tellbildfre- quenter Impulse, die zeltlich so liegen, daR
sie  25 im wesentlichen VertlikalrUcIklaufperloden fOr die Strahlen
elnschileoen, jedoch bel Beginn der Vorspannungssteuerintervalle enden und
(b) wlederkehrende zeilenfrequente Impulse, welche w~hrend der
VertlikalrOcklaufperioden   30 sowle            wahrend            der
Vorspannungssteuerintervalle einer Unterbre- chung unterilegen und zeitlich
so gelegt sind, daR sie Im wesentlichen die ZeilenrUcklaufpe- rioden der
Strahlen umfassen,             35 (4) elnes vlerten Zuges von Impulsen
(bin), der der Summe des ersten und des zwelten Zuges von Impulsen
entspricht, elner Anordnung (ANSCHLUSS P VON 50) zur Lleferung des ersten
Zuges von Impulsen   40 (p) als Tasteingangssignal an die getastete
Versatrkungsregelanordnung (55) und die erste getastete
Verglelcheranordnung (140); einer Anordnung (ANSCHLUSS KP VON 50) zur
Ueferung des zwelten Zuges von Im-   46 pulsen (kn) ala Tasteingangssignal
an die zwei- te (65), die dritte (67) und die vierte (130) getastete
Vergleicheranordnung, elner Anordnung (ANSCHEUSS RB VON 50) zum Steuern der
RUcklaufaustastschaltung   so mit dem dritten Zug von Impulsen (rb); und
einer Anordnung (ANSCHLOSSE BRP UND BRN VON 50) zum Uefern des vierten
Zuges von Impulsen als Tasteingangesignal an die getastete
Helllgkeltssteueranordnung.  55 7. Einpf~nger nach Anspruch 6, dadurch ge-
kennzelohnet, daB der Empf~nger auRlerdem 17    


