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curate operation of AKB control circuits incorpo- rated in the receiver.
The present invention relates generally to DC        In accordance with the
principles of the present stabilization systems for use in color television
re-  invention, a color television receiver is advanta- ceivers, and
particularly to systems for stabilizing    5   geously provided with a DC
stabilization system the DC levels of the respective color signal drives
including a pair of control loops, both functioning to for a color
kinescope in receivers of the type       adjust the DC level of the
luminance signal con- incorporating apparatus for automatic control of col-
tribution to the formation of the set of color signals. or kinescope
biasing.                               One of the control loops includes a
first keyed An illustrative arrangement for automatic con-  10  comparator,
enabled only during gating intervals trol of color kinescope biasing in a
color television  within horizontal blanking portions of line intervals
receiver is that described in 4,263,622 -HUS-A-      which lie outside of
the kinescope bias control Hinn. In the Hinn arrangement, a control period,
intervals. The first keyed comparator serves to occupying a period of
several successive line inter-  compare a reference voltage with the
voltage at- vals within each vertical blanking interval, is set  15  tained
by one of the color signals during said aside for monitoring a black level
current produced  gating intervals. The first comparator output is ap- by
an electron gun under reference signal con-       plied to the receiver's
luminance channel to oppose ditions. for detection of departures from a
desired  departures of said attained color signal voltage current level,
and for readjustment of gun bias to  from substantial equality with the
reference voltage. oppose the undesired departures. During a portion   20
The other of the pair of control loops Includes a J   of the control
period, the color kinescope grid re-  second keyed comparator, enabled only
during ceives a conduction-enhancing pulse; bias control    each of said
kinescope bias control intervals, and is based upon information derived as
indicative of  serving to compare said reference voltage with the the
change in cathode current level introduced by    voltage attained by said
one of the color signals the grid pulsing. An advantageous system for
utili-  25  during said kinescope bias control Intervals. The zation of the
above-described Hinn approach in       second comparator output is applied
to the re- maintenance of an appropriate bias relationship      celver's
luminance channel to oppose departures of among the color kinescope's gun
trio (in the face of  said attained color signal voltage from substantial
aging and other parameter variations) is described   equality with the
reference voltage. in US-A-4,484,228 of R. P. Parker.             so
Illustratively, the output of the first keyed com- For successful use of
automatic kinescope bias   parator is stored by a capacitor during the
periods (AKB) control In the manner exemplified by the       intervening
successive gating intervals, with the structures of the aforementioned Hinn
and Parker     capacitor value chosen to provide the first control patents,
it is recognized In cofiled European Patent  loop with an effective time
constant which is long Application EP-A-0 146 343 (RCA 76593) corre-   35
relative to a line interval so as to substantially avoid sponding to US-A-4
554 588 entitled "Control Sys-     horizontal, as well as vertical, shading
effects. In tern For Luminance/Chrominince Signal Process-       contrast,
the effective time constant of the second ing Circuits" that the
luminance/chrominance signal  control loop Is short relative to a line
interval dura- processing circuits, which process signal informa-  tion. .
tion for delivery to the color kinescope during the   40  As described in
the aforementioned cofiled Eu- time periods intervening the periodically
recurring  ropean Patent Application EP-A-0 146 343 (RCA kinescope bias
control intervals. require some suit-  76593) corresponding to US-A-4 554
588 it is de- able form of manipulation during the kinescope       sirable
to set the luminance amplifier gain to a bias control intervals to avoid
undesirable distur-  minimum value (independent of the viewer's con- bance
or contamination of the current monitoring   45  trast or picture control
adjustments) during each and bias adjustment functions.
kinescope bias control interval so as to protect The luminance/chrominance
signal processing      AKB operations from disturbance by received sig-
circuits of a color television receiver conventionally  nal components.
However, full protection of the serve to process the luminance and
chrominance       AKB operations may be compromised by signal components of
received composite color television   so  leak-through of VITS (Vertical
Interval Test Signal) signals so as to derive therefrom a set of three
signal components, for example, occurring in the color signals for delivery
to a color kinescope to  luminance amplifier under the minimum gain con-
achieve a color image reproduction. Stability of the  ditions. The
fast-acting second control loop, de- DC levels of the delivered color
signals is important  scribed above, provides a facility for lessening the
to achievement of faithful color renditions in the   55  adverse effects of
any such signal leak-through by reproduced image. It is the particular
concern of   introducing significant degeneration at the video the present
invention to provide a system for such   signal frequencies. DC level
stabilization that will also facilitate ac-    The above-described two-loop
arrangement for 2  
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the DC level of the luminance signal    with its collector electrode
directly connected to the contribution to the formation of the color signal
+ [err] supply terminal. The emitter electrode of outputs is desirably
accompanied by additional        transistor 43 is connected via a resistor
44 to the control loops for adjustment of the DC levels of the  collector
electrode of an NPN current source tran- color-difference signal
contributions to color signal   5   sistor 46, which has its emitter
electrode returned formation.
via a resistor 47 to the negative terminal (ground) In accordance with an
Illustrative embodiment      of the operating potential supply. Transistors
43 of the present invention, employed in a color televi-  and 46 cooperate
with resistor 44 to form a lu- sion receiver wherein I and Q
color-difference sig-   minance signal translating circuit of the level
shift- nals are recovered by synchronous detection of   10  Ing type,
subject to control in a manner to be received chrominance signals and
matrixed to form     described subsequently. a set of color-difference
signals of R-Y, B-Y and G-      Level shifted luminance signals, appearing
at Y form, the DC stabilization system Includes a third  the collector
electrode of transistor 46, are coupled control loop adjusting the DC level
of the I signal   via the base-emitter path of an NPN emitter-fol- input to
the matrixing operation, and a fourth con-   15  lower transistor 45 to a
luminance signal output trol loop adjusting the DC level of the Q signal
terminal Y. The collector electrode of transistor 45 Input to the matrixing
operation. The third and       is directly connected to the + [err]
terminal. An NPN fourth control loops, with long effective time con-
transistor 48, functioning as a current source for stants comparable to the
first control loop's time    the emitter-follower transistor 45, is
disposed with constant, Include respective third and fourth keyed   20  Its
collector electrode directly connected to termi- comparators, enabled
during gating intervals cor-     nal Y. with its emitter electrode returned
to ground responding to those associated with the operation     via a
resistor 49, and with Its base electrode con- of the first keyed
comparator. The third keyed        nected to the positive terminal [err] of
a suitable comparator illustratively serves to compare the       bias
potential supply. voltage attained by the red color signal during the   25
The luminance signals appearing at terminal Y gating intervals with the
aforementioned reference    are supplied to respective inputs of a trio of
signal voltage, while the fourth keyed comparator illustra-  combiners 25,
27, 29. The signal combiners 25, 27, tively serves to compare the voltage
attained by      29 function to combine the luminance signals with the
green color signal during the gating intervals    respective
color-difference signals derived from the with the aforementioned reference
voltage. Under   30   chrominance component of the received composite these
illustrative circumstances, the first and sec-  color video signals, to
form a set of green, blue ond keyed comparators are rendered responsive to
and red color signals at respective combiner output the blue color signal.
terminals G, B and R. In the accompanying drawings,
For signal recovery from the received chromin- FIGURES 1 and la illustrate,
partially sche-   35   ance component, the color television receivers
matically and partially by block representation, co-  chrominance signal
channel includes a pair of color operating portions of a color television
receiver     demodulators 11, 13. The output of demodulator incorporating a
DC stabilization system  in accor-    11, which recovers a Q
color-difference signal by dance with an embodiment of the present Inven-
conventional synchronous detection techniques, Is tion: and
40  subject to appropriate filtering by a Q filter 15, and FIGURE 2
Illustrates graphically waveforms of     then supplied as a signal Input to
a differential aid in explaining the operation of the FIGURE 1
amplifier 19. The output of demodulator 13, which system.
recovers an I color-difference signal by conven- The color television
receiver portion illustrated  tional synchronous detection techniques, is
subject in FIGURE 1 includes a gain controlled luminance   45  to
appropriate filtering by an I filter 17, and then signal amplifier 40. The
circuitry (only partially illus-  supplied as a signal input to a
differential amplifier trated) of amplifier 40, which processes the lu-
21. Differential amplifiers 19 and 21 also receive minance signal component
of received composite        control inputs from apparatus to be described
sub- color video signals, includes an output NPN tran-     sequently.
Push-pull versions of the Q color-dif- sistor 41, having a collector
electrode connected to   50  ference signals, appearing at respective
output ter- the positive terminal [err] of an operating poten-   minals +Q
and -0, of differential amplifier 19, and tial supply via a load resistor
42. The luminance    push-pull versions of the I color-difference signals,
signal output of amplifier 40, developed across load  appearing at
respective output terminals, + 1 and -I, resistor 42, appears at the
amplifier output terminal  of differential amplifier 21, are supplied as
inputs to L                                                 55  matrix
circuits 23. The amplifier output terminal L is directly con-       Matrix
circuits 23, illustratively of the general nected to the base electrode of
an NPN transistor     form disclosed In HUS-A-4,272,778 - Harwood, et 43,
disposed in an emitter-follower configuration     al., provide appropriate
combinations of the input 
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develop a green color-difference signal  effected by the control circuits
96, the luminance at an output terminal G-Y. a blue color-difference
amplifier 40 (FIGURE 1) is desirably keyed to a signal at an output
terminal B-Y, and a red color-  minimum gain condition throughout each
kinescope difference signal at an output terminal R-Y. The    bias control
interval. signals at terminals R-Y, B-Y and G-Y serve as the   5  The
manner in which the DC levels of the respective color-difference signal
inputs to the   respective color signal inputs to the drivers (93, 94,
aforementioned signal combiners 25, 27 and 29.     95) are controlled will
now be explained, with refer- Before considering the DC stabilization
system  ence to a stabilization system Illustrated in FIGURE elements of
the FIGURE 1 arrangement, it is ap-     1 which includes a trio of keyed
voltage compare- propriate to consider the FIGURE 1a showing of  10  tors
31, 33 and 35. Each of the comparators 31, 33 apparatus for utilizing the
respective color signals  and 35 Is enabled only during keying periods es-
at the combiner output terminals R, B and G. As    tablished in response to
a keying wave appearing shown in FIGURE 1a, a trio of kinescope drivers
at terminal K. As illustratively shown by waveform 93, 94, 95 are provided,
responsive respectively to  "k" of FIGURE 2. the keying wave at terminal K
the red color signal appearing at terminal R, the   15  comprises a train
of positive-going pulses, recur- blue color signal appearing at terminal B,
and the  ring at a line rate and timed to coincide with a green color
signal appearing at terminal G.         "backporch" portion of horizontal
blanking intervals Display of color images in response to the trio  of the
received signal, but subject to disappearance of color signals Is effected
on the viewing screen of  during the aforementioned kinescope bias control
a color kinescope 97, incorporating an electron gun   20  intervals.
assembly comprising individually energized cath-      Comparator 31 accepts
the green color signal ode electrodes 98R, 98B and 98G and a commonly
from terminal G for comparison with a reference energized control grid
structure 99. The red con-  input derived from a reference voltage terminal
RV, tent of the displayed color image is determined by  and develops its
output across a storage capacitor control of the intensity of an electron
beam ema-  25  32. The red color signal at terminal R is subject to nating
from cathode 98R, which is driven by the    comparison with the same
reference voltage (from output of kinescope driver 93. The blue content of
terminal RV) in comparator 33, which develops its the displayed color image
Is determined by control  output across storage capacitor 34. The blue
color of the intensity of an electron beam emanating     signal at terminal
B is also subject to comparison from cathode 98B, which is driven by the
output of  30  with the reference voltage appearing at terminal RV
kinescope driver 94. The green content of the      in comparator 35, which
develops its output across displayed color image is determined by control
of  storage capacitor 36. the intensity of an electron beam emanating from
A DC potential is developed across capacitor cathode 98G, which is driven
by an output of       32 which Is representative of the difference, if any,
kinescope driver 95.                          351  existing between the
green signal and reference The FIGURE la apparatus also includes auto-
inputs to comparator 31 during the aforementioned matic kinescope bias
control circuits 96, which     "backporch" keying periods, and Is held
during the desirably operate in the manner described In the  intervals
between successive keying periods. This aforementioned Parker patent
application. Thus, the  DC potential is supplied as an input to
differential bias control circuits 96 Include means for supplying   40
amplifier 19, to modify the DC level of the Q color- a conduction-enhancing
pulse to the kinescope      difference signal input to matrix circuits 23
In a control grid 99 during a predetermined portion of  direction tending
to reduce the difference between the bias control interval (which Interval,
illustra-  the inputs of comparator 31. Similarly, the DC tively, occupies
a period of seven-lines duration   potential stored across capacitor 34
(representative during a post-sync portion of each vertical blanking   45
of the difference, if any, existing between the red interval of the
received signal). The bias control  signal and reference Inputs to
comparator 33 dur- circuits 96 are responsive to inputs derived from  ing
the "backporch" keying periods) is supplied as the respective drivers (93,
94, 95) for sensing    an input to differential amplifier 21, to modify the
beam current changes Induced by the grid pulsing,   DC level of the I
color-difference signal inputs to and develop therefrom respective DC
outputs for  so   matrix circuits 23 in a direction tending to reduce
application to the respective drivers (93, 94, 95) to  the difference
between the Inputs of comparator suitably control the biases of the
respective kine-  33. scope cathodes (98R, 98B, 98G), to which the
The DC potential stored across capacitor 36, driver outputs are DC coupled.
As explained in the  which is representative of the difference, if any,
previously-mentioned cofiled European Patent Ap-  55  existing between the
blue signal and reference plication EP-A-0 146 343 (RAC 76593) correspond-
inputs to comparator 35 during the "backporch" 



ing to Patent Application Serial No. 561,176 for   keying periods, is
utilized to modify the DC level of protection of the integrity of the AKB
operations  the luminance signal input to combiners 25, 27, 29 4    7
EP 0146344 B1                        8 in a direction tending to reduce the
difference       active load circuit employing a trio of PNP transis-
between the Inputs of comparator 35. For this pur-    tors 70, 71, 74, with
the collector electrode of pose, the DC potential across capacitor 36 Is
ap-     amplifier transistor 62 directly connected to the plied to the base
electrode of an NPN transistor 50,  collector electrode of load transistor
71, and with disposed as an emitter-follower, with its collector   5   the
collector electrode of amplifier transistor 61 electrode directly connected
to the [err] supply      linked to the collector electrode of load
transistor terminal. The emitter electrode of transistor 50 is   74 via a
forward-biased diode 76 (disposed with its connected to the base electrode
of an additional      anode connected to the collector electrode of tran-
NPN emitter-follower transistor 61, also disposed     sistor 74, and with
its cathode connected to the with its collector electrode directly
connected to the   10  collector electrode of transistor 61). The emitter
[err] supply terminal. The emitter electrode of tran-    electrodes of load
transistors 71 and 74 are re- sistor 51 is returned to ground via the
series com-  turned to the [err] supply terminal via respective bination of
resistors 52 and 54. The junction of      emitter resistors 73 and 75. The
remaining PNP resistors 52, 54 is directly connected to the base
transistor 70 is disposed with its collector electrode electrode of the
current source transistor 46 in the   15  grounded, with Its base electrode
directly connect- previously mentioned level shifting circuit 43-44-46.  ed
to the joined collector electrodes of transistors A translated version of
the output of comparator 35   62 and 71, and with its emitter electrode
returned accordingly  controls the magnitude of current        via an
emitter resistor 72 to the [err] supply termi- drawn by current source
transistor 46 through re-     nal, and directly connected to the base
electrodes sistor 44, and is thus determinative of the lumi-  20   of the
load transistors 71 and 74 nance signal level shift introduced by the DC
volt-      The above-described disposition of transistors age drop across
resistor 44.                          70, 71, and 74 forms a current mirror
arrangement In addition to the three keyed voltage compara-   wherein the
collector current of load transistor 74 tors (31, 33, 35) discussed above,
the system of      mirrors the collector current of amplifier transistor
FIGURE 1 Includes a fourth keyed voltage com-   25   62. An output lead
directly links the collector elec- parator employing a differential
amplifier 60. Dif-  trode of load transistor 74 with the previously men-
ferential amplifier 60 Is formed by a pair of NPN    tioned terminal L (at
the base electrode of the transistors 61, 62 with emitter electrodes
intercon-  luminance signal translating emitter-follower tran- nected via
the series combination of resistors 63     sistor 43). and 64. A current
source for differential amplifier 60   30  If the potentials at the base
electrodes of arn- is formed by an NPN transistor 65, disposed with
plifier transistors 61, 62 are balanced during a its collector electrode
connected to the junction of  period of enablement of differential
amplifier 60, resistors 63 and 64, and with its emitter electrode   the
collector current demand or transistor 61 is grounded. The base-emitter
path of transistor 85 is   matched in magnitude with the current supplied
via shunted by a diode 66, with Its anode connected to   35  the collector
electrode of load transistor 74, and the the base electrode of transistor
65 and with its      differential amplifier output provides no disturbance
cathode grounded.                                     of the potential at
the base electrode of transistor An NPN  transistor 68 is disposed as an
43. If, however, an Imbalance exists such that the emitter-follower for
supplying a keying wave to the   potential at the base electrode of
transistor 62 Is base electrode of the current source transistor 65.   40
elevated relative to the potential at the base elec- The emitter electrode
of transistor 68 ia connected   trode of transistor 61 during an enablement
period, via a resistor 67 to the base electrode of current    the magnitude
of the current supplied via the elec- source transistor 65, while the
collector electrode of  trode of load transistor 74 exceeds the collector
transistor 68 is directly connected to the [err]        current demand of
transistor 61, with the excess supply terminal.
45  supplied via the output lead to result in elevation of The base
electrode of the emitter-follower tran-  the potential at terminal L.
Conversely, If a base sistor 68 is connected to terminal A, at which
potential imbalance of the opposite sense exists keying waves, of the
illustrative form shown by       during an enablement period, the collector
current waveform "a" of FIGURE 2. are developed. Keying       demand of
transistor 61 exceeds the magnitude of wave "a" comprises a train of
positive-going pulses   50   current supplied via the collector electrode
of load which recur at a field rate, and each of which is     transistor
74, with the consequence that the deficit timed to coincide with one of the
aforementioned      is supplied from  the output lead, resulting in a
kinescope bias control intervals. During the appear-  depression of the
potential at terminal L. ances of the pulse components of keying wave
A reference voltage is supplied to one input of 



"a", current source transistor 65 is rendered con-   56  the differential
amplifier 60 via the direct connec- ducting to enable the differential
amplifler 60, which  tion of the base electrode of amplifier transistor 62
is disabled during all other intervals.               to the reference
voltage supply terminal RV. A The differential amplifier 60 is provided
with an  signal voltage Is supplied to the other input of the 5    9
EP0146344B1                         10 differential amplifier 80 by means
of the connection  operations by received signal components such as of the
base electrode of transistor 61 via series   VIT (vertical interval test)
signals (which may leak resistor 81 to the blue color signal output
terminal  through the gain-controlled luminance amplifier 40, B. The series
combination of a resistor 82 and a    even though the latter is desirably
keyed to a capacitor 83 is connected between the base elec-   5   minimum
gain condition during each kinescope trode of transistor 61 and ground, and
cooperates   bias control interval) are substantially precluded. with
series resistor 81 to form a low pass filter. (80)  The additional control
loop, moreover, protects the for the blue color signal applied to the
differential  AKB operations from adverse effects of any lu- amplifier 60.
minance signal level shift that may undesirably The output of a
differential amplifier 60 is thus   10  accompany the aforementioned
luminance amplifier sensitive to departures, if any, of the blue color
keying to a minimum gain condition. signal from substantial equality with
the reference    It may be noted that in one desirable arrange- voltage at
terminal RV during each enablement       ment for utilizing the present
invention, means are period, and the sense of the control it exerts upon
incorporated for preventing the keying of compara- the signal delivered to
terminal Y Is such as to  15  tors 31, 33 and 35 during at least a portion
of the oppose such departures.                             received
signal's vertical sync Interval, for error In the stabilization system
described above, it  reduction purposes as explained in cofiled Euro- is
desired to substantially avoid image shading     pean Patent Application
EP-A-0 145 490 (RCA effects that would accompany failure to hold the
79620) corresponding to US-A-4 554 577 of R. control voltages developed
across capacitors 32,  20   Shanley et al., entitled Keyed DC Stabilization
Sys- 34, 36 during the periods Intervening successive    tem With
Protection From Error introduction During enablement periods for
comparators 31, 33, 35.      Vertical Sync Interval. Accordingly,
relatively large capacitance values        In use of such an arrangement,
the keying (e.g., 10 microfarads) are employed for capacitors  wave "k"
will be free of positive-going keying pulse 32, 34, 36, providing effective
time constants for  26  components during the selected vertical sync inter-
the three control loops utilizing comparators 31, 33,  val portion. 35
which are long relative to the duration of a line interval. In contrast,
the control loop utilizing differential amplifier 60 employs no output
storage capacitor  30   Claims and is provided with an effective time
constant which is quite short relative to the duration of a line  1. A
color television receiver for displaying color interval. The limit on the
speed of response of the     images in response to composite video signals
latter control loop is imposed by the low pass filter   inclusive of
respective image-representative lu- 80, introduced as a loop filter to
insure stability.  35  minance and chrominance components, said With
Illustrative values for filter elements 81, 82, 83  image-representative
components being ab- of 36 kilohms, 4 kilohms, and 20 picofarads, re-
sent during horizontal blanking portions of suc- spectively, significant
loop response is obtained at    cessive line intervals within periodic
field inter- frequencies encompassing an appreciable portion         vals,
and also absent during the vertical blan- of the luminance signal band.
40       king portion of each field Interval, said receiver In operation of
the above-described stabiliza-      Including: a color kinescope (97)
having a plu- tion system, the levels of the three color signals
rality of beam  intensity control electrodes delivered to the kinescope
drivers are stabilized       (98R,98B,98G) for controlling the intensity of
a against the effects of DC drifts in the receiver's      plurality of
electron beams tracing a raster of luminance or chrominance channels by a
system of  45    scanning lines upon a viewing screen; means three
long-time-constant control loops (33, 34, 21;      (96) for automatically
controlling the bias on 31, 32, 19; 35, 36, 46) effecting level corrections
of  the respective control electrodes during peri- the I, Q, and Y signal
components from which the        odic bias control intervals encompassing a
plu- three color signals are derived. Level correction of    rality of
successive line intervals within each of the y signal component by one of
the long-time-  so     said vertical blanking portions; a luminance
constant control loops (35, 36, 46) is augmented by     signal channel for
processing said luminance the operation of an additional Y-correcting
control     component and including a luminance signal 



loop (80, 60, 43) active only during the periodic       translator (40); a
chrominance signal channel kinescope bias control intervals (when the other
for processing said chrominance signal com- three control loops are
maintained in a "hold"   55     ponent, and including means responsive to
state). By providing the additional control loop with   said chrominance
signal component for devel- a short time constant permitting fast response,
dis-    oping a plurality of color-difference signal out- turbances of the
color signal outputs during AKB        puts; a signal combiner (27)
responsive to one    9                 EP 0 146 344 B1
10 differential amplifier 80 by means of the connection  operations by
received signal components such as of the base electrode of transistor 61
via series   VIT (vertical interval test) signals (which may leak resistor
81 to the blue color signal output terminal  through the gain-controlled
luminance amplifier 40, B. The series combination of a resistor 82 and a
even though the latter is desirably keyed to a capacitor 83 is connected
between the base elec-   5   minimum  gain condition during each kinescope
trode of transistor 61 and ground, and cooperates   bias control interval)
are substantially precluded. with series resistor 81 to form a low pass
filter (80)  The additional control loop, moreover, protects the for the
blue color signal applied to the differential  AKB operations from adverse
effects of any lu- amplifier 60.
minance signal level shift that may undesirably The output of a
differential amplifier 60 is thus   10  accompany the aforementioned
luminance amplifier sensitive to departures, if any, of the blue color
keying to a minimum gain condition. signal from substantial equality with
the reference    It may be noted that in one desirable arrange- voltage at
terminal RV during each enablement       ment for utilizing the present
invention, means are period, and the sense of the control it exerts upon
incorporated for preventing the keying of compara- the signal delivered to
terminal Y is such as to  15  tors 31, 33 and 35 during at least a portion
of the oppose such departures.                             received
signal's vertical sync interval, for error In the stabilization system
described above, it  reduction purposes as explained in cofiled Euro- is
desired to substantially avoid image shading     pean Patent Application
EP-A-0 145 490 (RCA effects that would accompany failure to hold the
79620) corresponding to US-A-4 554 577 of R. control voltages developed
across capacitors 32,  20   Shanley et al., entitled Keyed DC Stabilization
Sys- .   34, 36 during the periods intervening successive    tem With
Protection From Error Introduction During enablement periods for
comparators 31, 33, 35.      Vertical Sync Interval. Accordingly,
relatively large capacitance values       In use of such an arrangement,
the keying (e.g., 10 microfarads) are employed for capacitors  wave "k"
will be free of positive-going keying pulse 32, 34, 36, providing effective
time constants for  25  components during the selected vertical sync inter-
the three control loops utilizing comparators 31, 33,  val portion. 35
which are long relative to the duration of a line interval. In contrast,
the control loop utilizing differential amplifier 60 employs no output
storage capacitor  30   Claims and is provided with an effective time
constant which Is quite short relative to the duration of a line  1. A
color television receiver for displaying color interval. The limit on the
speed of response of the    images in response to composite video signals
latter control loop is imposed by the low pass filter  inclusive of
respective image-representative lu- 80, introduced as a loop filter to
insure stability.  35   minance and chrominance components, said With
illustrative values for filter elements 81, 82. 83  image-representative
components being ab- of 36 kilohms, 4 kilohms, and 20 picofarads, re-
sent during horizontal blanking portions of suc- spectively, significant
loop response is obtained at   cessive line Intervals within periodic field
Inter- frequencies encompassing an appreciable portion        vals, and
also absent during the vertical blan- of the luminance signal band.
40      king portion of each field Interval, said receiver In operation of
the above-described stabiliza-      Including: a color kinescope (97)
having a plu- tion system, the levels of the three color signals     rality
of beam  Intensity control electrodes delivered to the kinescope drivers
are stabilized      (98R,98B,98G) for controlling the intensity of a
against the effects of DC drifts in the receiver's     plurality of
electron beams tracing a raster of luminance or chrominance channels by a
system of  45   scanning lines upon a viewing screen; means three
long-time-constant control loops (33, 34, 21;     (96) for automatically
controlling the bias on 31, 32, 19; 35, 36, 46) effecting level corrections
of  the respective control electrodes during peri- the 1, Q, and Y signal
components from which the       odic bias control intervals encompassing a
plu- three color signals are derived. Level correction of   rality of
successive line intervals within each of the y signal component by one of
the long-time-  so    said vertical blanking portions; a luminance constant
control loops (35, 36, 46) is augmented by    signal channel for processing
said luminance 



the operation of an additional Y-correcting control     component and
Including a luminance signal loop (80, 60, 43) active only during the
periodic      translator (40); a chrominance signal channel kinescope bias
control intervals (when the other       for processing said chrominance
signal com- three control loops are maintained in a "hold"   65    ponent,
and including means responsive to state). By providing the additional
control loop with  said chrominance signal component for devel- a short
time constant permitting fast response, dis-   oping a plurality of
color-difference signal out- turbances of the color signal outputs during
AKB       puts; a signal combiner (27) responsive to one    11
EP 0146 344 B1                       12 of said color-difference signal
outputs and to         output of said matrix circuit and to said output an
output (Y) of said luminance signal tran-           (Y) of said luminance
signal translator, for for- slator for forming a first color signal (B);
and       ming a second color signal (G) a third signal means (94) for
applying said first color signal        combiner (29). responsive to a
third color-dif- to one of said kinescope electrodes; and fur-   5
ference signal (R-Y) output of said matrix cir- ther including a DC
stabilization system corn-         cult and to said output (Y) of said
luminance prising:                                               signal
translator, for forming a third color signal a first control loop for
controlling the DC        (R) and respective means (95,93) for applying
level of the output of said luminance signal           said second and
third color signals to respec- translator including
10       tive additional ones (98G,98R) of said beam a first keyed voltage
comparator (35), hav-        intensity control electrodes; and there is
pro- Ing a first input terminal coupled to receive a        vided a second
control loop for controlling the reference voltage (RV) and a second input
DC level of said first color-difference signal terminal coupled to receive
said first color sig-      Input to said matrix circuit, said second
control nal (B), said first voltage comparator being   15      loop
including a third keyed voltage compara- keyed (k) into operation only
during gating            tor (31) for comparing the voltage attained by
intervals within those horizontal blanking por-        said second color
signal (G) during gating in- tions of line intervals which lie outside of
said      tervals, within those horizontal blanking por- bias control
intervals                                 tions of line Intervals which lie
outside of said a second keyed voltage comparator (60),  20        bias
control intervals, with said reference volt- having a first input terminal
(BASE OF 62)             age (RV) and means (32,19) for modifying said
coupled to receive said reference voltage (RV)         first
color-difference signal input to said matrix, and a second input terminal
(BASE OF 61)               in response to the output of said second keyed
coupled to receive said first color signal, said       comparator means, so
as to oppose departures second voltage comparator being keyed into   25
of said attained second color signal voltage operation only during said
bias control intervals      from  substantial equality with said reference
and                                                    voltage, and means
(36,43,46) coupled to said lumi-                 a third control loop for
controlling the DC nance signal translator and responsive to the
level of said second color-difference signal in- outputs of said keyed
voltage comparators, for   30    put to said matrix circuit, said third
control loop opposing departures of the voltage attained by
including a fourth keyed voltage comparator said first color signal
voltage, during the            (33) for comparing the voltage attained by
said periods of operation of said voltage compara-          third color
signal (R) during gating Intervals, tors, from substantial equality with
said refer-       within those horizontal blanking portions of line ence
voltage.                                 35       Intervals which lle
outside of said bias control Intervals, with said reference voltage; and 2.
A receiver In accordance with Claim 1, wherein          means (34,21) for
modifying said second color- said first control loop (1) exhibits an
effective      difference signal Input to said matrix circuit, in time
constant, when closed by operation of             response to the output of
said third keyed said first keyed voltage comparator (35), which   40
comparator means, so as to oppose departures is long relative to a line
interval duration, and      of said attained third color signal voltage
from (2) exhibits an effective time constant, when          substantial
equality with said reference voltage. closed by operation of said second
keyed volt- age comparator (60), which is short relative to    4. A
receiver in accordance with Claim 3, wherein a line Interval duration.
45       each of said first (35), third (31), and fourth (33) keyed voltage
comparators includes a ca- 3. A receiver in accordance with Claim 1 or 2,
pacitor (36,32,34) for storing the output of the wherein said
color-difference signal output de-        respective comparator during the
periods inter- veloping means includes a pair of color de-
vening between successive gating Intervals. modulators (11,13) for
recovering first (Q) and   50. 



second (I) color-difference signals from said      5. A receiver in
accordance with Claim 4 or 5, processed chrominance component and sup-
comprising a low pass filter (81,82,83) for filter- plying said first and
second color-difference          ing the first color signal (B) applied to
said signals as inputs to a matrix circuit (23) which       second input
terminal of said second keyed forms said plurality of color-difference
signal   55   voltage comparator (60), the response char- outputs
therefrom; and said receiver also in-          acteristic of said low pass
filter exhibiting a cludes a second signal combiner (25), respon-
break point at a midband frequency within the sive to a second
color-difference signal (G-Y)         spectrum  of frequencies occupied by
said    13                EP 0146 344 B1                    14 composite
video signals.                          moyen (94) pour appliquer ledit
premier signal couleur & lPune desdites electrodes du tube- 6. A receiver
in accordance with any one of          image et comportant de plus un
systeme de Claims 1 to 5 comprising a gain-controlled        stabillsation
du courant continu comprenant: luminance signal amplifier (40) for
delivering a   5  une premibre boucle de reglage pour re- luminance signal
to said luminance signal tran-  gler le niveau en courant continu de la
sortie slator, said gain-controlled luminance signal     dudit moyen de
translation de signaux de lumi- amplifier being effectively disabled during
said  nance comportant bias control intervals.
un premier comparateur manipul6 de ten- w0     slon (35) ayant une premier
borne d'entrde 7. A receiver in accordance with Claim 4, wherein
couplse pour recevolr une tension de referen- said first color-difference
signal comprises an I  ce (RV) et une seconde borne d'entree cou- signal,
said second color-difference signal       plee pour recevoir ledit premier
signal de cou- comprises a Q signal, and said first, second      leur (B),
ledit premier comparateur de tension and third color signals are blue,
green, and red   is  etant mis en fonctlonnement (k) uniquement signals,
respectively.                            pendant les Intervalles de
declenchement pen- dant les portions d'effacement horizontal des
Intervalles de ligne qui se trouvent en dehors RevendIcations
desdits Intervalles de rdglage de polarisatlon 20         un second
comparateur de tension manl- J   1. Rdcepteur de tsidvislon en couleur pour
visua-      pul6 (80) ayant une premibre borne dtentrde User des Images
couleurs en reponse A des         (BASE DE 82) couple pour recevoir ladite
signaux vid6o composites comprenant des           tension de r6ference (RV)
et une seconde bor- composantes respectives de luminance et de        ne
d'entree (BASE DE 61) couplde pour rece- chrominance representatives de
MIemage, lesdi-  25  voir ledit premier signal de couleur, ledit se- tes
composantes representatives de l'Image        cond comparateur de tension
6tant mis en etant absentes pendant des portions d'efface-
fonctionnement uniquement pendant lee Inter- ment horizontal d'intervalles
successifs de II-   valles de reglage de polarlsation et gne pendant des
intervalles periodiques de            un moyen (36, 43, 46) coupld audit
moyen trame et dgalement absentes pendant la por-  30   de translation de
signaux de luminance et rd- ton d'effacement vertical de chaque intervalle
pondant aux sorties desdits comparateurs de de trame, ledit r~cepteur
comprenant: un          tension pour s'opposer a des ecarts de la
tube-image couleur (97) ayant un certain nom-     tension atteints par la
tension dudit premier bre d6lectrodes de rdglage de lintensite des
signal de couleur, pendant les pdrlodes de faisceaux (98R, 98B. 98G) pour
r6gler lirntensi-  35  fonctionnement desdits comparateurs de ten- te d'un
certain nombre de falsceaux d'elec-       slon, d'une fgalltW sensible avec
ladite tension trons tragant une trame de llgnes de balayage     de
r~fdrence. J ~     sur un 6cran de visuallsation ; un moyen (96) pour
regler automatiquement la polarlsation sur  2. Recepteur selon la
revendlcatfon 1, o0 ladite les electrodes respectives de reglage, pendant
40  premlere boucle de reglage (1) presente une des Intervalles perlodlques
de reglage de pola-   constante effective de temps, lorsqu'elle eat
risatlon contenant un certain nombre d'interval-  fermde par fonctionnement
dudit premier corn- les successifs de ligne pendant chaque portion
parateur de tensIon (35). qul est longue relatl- d'effacement vertical ; un
canal de signaux de    vement a la duree d'un Intervalle d'une ligne
luminance pour traiter ladite composante de   4S  et (2) presente une
constante effective de luminance et comprenant un moyen de transla-
temps, lorsqu'elle est fermee par fonctionne- tlon (40) de signaux de
luminance ; un canal      ment dudit second comparateur de tension de
signaux de chrominance pour traiter ladite     (60), qul est courte
relativement & la durde composante du signal de chrominance, et
d'un Intervalle d~une ligne. 



comprenant un moyen rdpondant a ladite corn-  so posante du signal de
chrominance pour deve-    3. Recepteur selon la revendicatlon 1 ou 2, ou
lopper un certain nombre de signaux de diffs-     ledit moyen developpant
un signal de diff6ren- rence de couleurs de sortie ; un moyen de         ce
de couleurs de sortie comprend une paire combinadson de signaux (27)
rdpondant a lNun      de d~modulateurs couleur (11, 13) pour re- desdits
signaux de diff6rence de couleurs de   66  cuperer des premier (Q) et
second (I) signaux sortie et a une sortIe (Y) dudit moyen de         de
difference de couleurs de ladite composan- translation de signaux de
luminance pour for-     te traitde de chrominance et fournir lesdits mer un
premier signal couleur (B); et un          premier et second s1gnaux de
difference de 8    15                EP 0146 344B1                       16
couleurs en tant qu'entrees a un circuit matrice  4. Recepteur selon la
revendicatfon 3, od chacun (23) qui forme lesdites sorties de signaux de
desdits premier (35), troisibme (31) et quatrib- diffeience de couleurs :
et ledit r~cepteur corn-  me (33) comparateurs de tension comprend un prend
egalement un second moyen de combi-          condensateur (36, 32. 34) pour
stocker la sortie nalson de signaux (25), repondant a un second   5  du
comparateur respectif pendant des perio- signal de difference de couleur
(G-Y) & la         des entre des Intervalles successifs de declen- sortie
dudit circuit matrice et a ladite sortie (Y)  chement. dudit moyen de
translation de signaux de lumi- nance pour former un second signal de cou-
5. R6cepteur selon Ia revendlcation 4 ou 5, corn- leur (G), un trolsleme
moyen de combinalson   to   prenant un flltre passe bas (81, 82, 83) pour
de signaux (29), repondant a un troisleme si-      filtrer le premier
signal de couleur (B) appliqu6 gnal de difference de couleurs (R-Y) a [a
sortie   a ladite seconde bome d'entrie dudit second dudit circuit matrice
et a ladite sortie (Y) dudit  comparateur de tension (80), la
caracteristique moyen de translation de signaux de luminance       de
rdponse dudit filtre passe-bas presentant un pour former un troisieme
signal couleur (R) et  16  point de rupture & une frdquence de bande des
moyens respectifs (95, 93) pour appliquer      moyenne dans le spectre des
frequences oc- lesdits deuxibme et troisibme signaux de cou-      cups par
lesdits signaux video composites. Ieur & des olectrodes additionnelles
respecti- ves de r4glage d'lntensltW des faisceaux (98G,  6. Rocepteur
solon l une quelconque des revendi- 98R) ; et en ce qu'une seconde boucle
de   20      cations 1 & 5, comprenant un amplificateur de reglage est
prevue pour regler le niveau en        signaux de luminance (40) a gain
regl6 pour courant continu dudit premier signal de diffd-     d6livrer un
signal de luminance audit moyen rence de couleurs Introduit au circuit
matrice,    de translation de signaux do luminance, ledit ladite seconde
boucle de reglage comprenant        amplificateur de signaux de luminance &
gain un troisibme comparateur manipuld de tension   25  r~gld etant
effectivement inhibi pendant lesdits (31) pour comparer la tension atteinte
par ledit   Intervalles de reglage de polarlsation. second signal couleur
(G). pendant les Interval- les de d6clenchement, pendant les portions
7. Ricepteur selon la revendication 4, oO ledit deffacement horizontal des
intervalles de ligne    premier signal de difference de couleurs forme qul
se trouvent en dehors desdits Intervalles  3o  un signal (1), ledit second
signal de difference de reglage de polarlsation, avec ladite tension    de
couleurs forme un signal (0) et lesdits de refdrence (RV) et des moyens
(32, 19) pour      premier, second et troisilme signaux de cou- modifier
ledit premier signal de diffdrence de     lour sont respectivement les
signaux du bleu, couleurs Introduit a ladite matrice en rdponse     du vert
et du rouge. l la sortie dudit second moyen comparateur  35 atn de
sWopposer & des dcarts de ladite secon- de tension atteinte du signal de
coulour d'une  AnsprUche 6 galltE sensible avec ladite tension de refdren-
ce, et                                          1. Farbfernsehempflnger zur
Wiedergabe von une trolsibme boucle de r~glage pour rd-  40    Farbbildern
als Reaktion auf ein videosignalge- gler le nlveau en courant continu dudit
second      misch, welches entsprechende bildreprisenta- signal de
difflrence de couleurs a lentrde         tive Leuchtdichte- und
Farbart-Antelle enthdit, dudit circuit matrice, ladite troisibme boucle de
die w5hrend Horizontalaustasttellen aufelnan- reglage comprenant un
quatribme comparateur        derfolgender Zellenintervalle Innerhalb
periodl- de tension manipul4 (33) pour comparer la  45      scher
Telibildintervalle sowle auch w~hrend tension atteinte par ledit troisibme
signal de     des Vertikalaustasttelles Jedes Tellbildinterval- couleur (R)
pendant des intervailes de d~clen-     les fohlan, mit 



chement, pendant les portlions d'effacement            elner Farbbildr6hre
(97), welcher elne horizontal des Intervailes de ligne qul se trou-
Mehrzahl       von        Strahlintensitlts- vent en dehors desdits
Intervalles de r4glage   50  Steuerelektroden (98R, 98B, 98G) zum Steuern
de polarisation, avec ladite tension de r~feren-   der Intensitat einer
Mehrzahl von Elektronen- ce ; et des moyens (34, 21) pour modifier ledit
strahlen, weiche ein Raster von Abtastzeilen second signal de diff6rence de
couleurs intro-      auf einen Bildschirm schreiben, enthilt; elner dult
audit circuit matrice en reponse & la sortie  Anordnung (96) zum
automatischen Regeln der dudit trolsibme moyen comparateur affn de  a6
Vorspannung an entsprechenden Steuerelek- sopposer a des 6carts de ladito
tension atteln-    troden wahrend periodischer Vorspannungsre- te dudit
trolsibme signal de coulour, d'une ega-   gellntervalle, welche elne
Mehrzahl von aufein- lite sensible avec ladite tension de rdfdrence.
anderfolgenden Zeilenintervallen innorhalb Jo-    17                EP
0146344B1                       18 des der Vertikalaustastelile umfassen;
elnem       ten getasteten Spannungsvergleichers (36) g- zur Verarbeitung
des Leuchtdlchteanteiles die-     schlossen Ist, sine effektive
Zeitkonstante auf- nenden  Leuchtdfcht"sgnaikanal, der elnen
welst, die kurz im Vergisich zur Dauer sines Leuchtidichtesignalumsetzer
(40) enth~lt; elnern   Zellenintervalles Ist. zum Verarbelten des
Farbartsignalantelies die-   a nenden Farbartsignalkanal, welcher elne auf
3. Empfinger nach Anspruch 1 oder 2, bel wel- den Farbartsignalantel
ansprechende Anord-        chem  die Anordnung zum  Erzeugen der nung zum
Erzeugen elner Mehrzahl von              Farbdifferenz-Ausgangssignale zwei
Farbde- Farbdifferenz-Ausgangssignalen enthalt; elner      modulatoren (11,
13) zur Gewinnung sines er- Signalkombiniereinrichtung (27), die auf eines
io  sten (Q) und eines zwelten (I) Farbditferenzai- der
Farbdlfferenz-Ausgangsslgnale und auf eln      gnals aus dem verarbeiteten
Farbartsignalanteil Ausgangssignal (Y) des Leuchtdichtesignalum-       und
zum Anlegen des ersten und des zwelten setzers anspricht, um eln erstes
Farbsignal (B)    Farbdifferenzsignals ale Elngangssignale an zu erzeugen;
und ehner Anordnung (94) zum          esine Matrixschaltung (23), welche
die Mehrzahl Anlegen des ersten Farbsignales an elns der  is    von
Farbdlfferenz-Ausgangesignaien  hieraus erwfihnten Blidrlhreneiektroden;
und welterhin     bildet, enthait; und bel welchern der Empfin- mit elnem
Gieichstromstabilislerungssystem,       ger ausserdem esne zwelte
Signaikombinlerein- welches
richtung  (26), welche  auf ein  zweltes sine erste Regelschlelfe zum
Regeln des         Farbdifferenz-Ausgangssignal (G-Y) der Matrix-
Glelchstromwertes des Ausgangesignales des   20    schaitung und das
Ausgangssignal (Y) des K2      Leuchtdichtesignalumsetzers mit
Leuchtdichtesignalumsetzers anspricht, um ein einem  ersten getasteten
Spannungsver-          zweltes Farbsignal (G) zu erzeugen, femer gleicher
(35), welcher einen ersten Eingangs-      sine dritte
Signalkombiniereinrichtung (29), die anschlul3, der fir einen Empfang elner
Refe-       auf sin drittes Farbdifferenz-Ausgangssignal renzspannung (RV)
geschaltet Ist, und elnen   25   (R-Y) der Matrixechaltung und des
Ausgangasi- zweiten Elngangsanschlull. der fUr elnen Emp-      gnai (Y) des
Leuchtdichtesignatumsetzers an- fang des ersten Farbsignales (B) geschaltet
ist,   spricht, um ein drittes Farbsignal (R) zu bilden, aufwelst und nur
wahrend Tastintervallen Inner-    und entsprechende Anordnungen (95, 93)
zum halb derJenigen Horizontalaustasttelle der Zel-    Anlegen des zwelten
und des dritten Farbsl- lenintervalle, die nicht In den Vorspannungsre-  so
gnales an entsprechende weltere (98G. 98R) gelintervallen liegen, In den
Betriebezustand      der Strahiintensitf~fts-Steuerelektroden, enthalt;
getastet (k) wird,                                 und daB ferner
vorgesehen sind sine zur Rege- elnem zwelten getasteten Spannungsver-
lung  des  Gleichstromwertes  des  ersten glelcher (60), welcher elnen
ersten Elngangs-      Farbdifferenz-Eingangssignales  der  Matrix-
.anschluB (Basis von 62), der fOr einen Emp-  38   schaltung dienende
zwelte Regelschlelfe, wel- fang der Referenzspannung (RV) geschaltet ist,
che Oinen dritten getasteten Spannungsvergiel- urid elnen zweiten
Elngangsanschlu3 (Basis         cher (31) zum Verglelchen der Spannung, die
von 61), der ftr elnen Empfang des ersten          das zwelte Farbsignal
(3) wihrend Tastinter- Farbsignales geschaltet ist, aufweist und nur
vallen In den Horizontalaustasttellen derjenigen w~hrend der
Vorspannungsregelintervalle In  40     Zellenintervalle, die ausserhalb der
Vorspan- den Betriebszustand getastet wird, und
nungsregelintervaile liegen, annimmt, mit der elner Anordnung (38, 43, 46),
die mit dem       Referenmspannung (RV) sowie sine Anordnung
Leuchtdichtesignalumsetzer gekoppelt Ist und       (32,  19)  zum
Modifizieren  des  ersten auf die Ausgangasignale der getasteten Span-
Farbdifferenz-Eingangssignales der Matrix als nungsvergielcher anspricht,
um Abwelchungen   4  - Reaktion auf das Ausgangsaignal der zweiten der vom
ersten Farbsignal wahrend der Be-          getasteten Vergleicheranordnung,
um. Abwei- 



trlebsperloden der Spannungsvergleicher an-        chungen der vom zweiten
Farbsignal ange- genommenen Spannung von einer wenigstens
nommenen Spannung von elper wenigstens ann~hemden Obereinstimmung mit der
Refe-           annahernden ObereinstImmung mit der Refe- renzspannung
entgegenzuwirken, enthilt.   50       renzspannung entgegenzuwirken, und
eine zur Regelung des Glelchstromwertes 2. Empflnger nach Anspruch 1, bel
welchem die          des  zwelten  Farbdifferenz-EIngangssignales erste
Regelschlelfe 1), wenn sde durch das         der Matrxschaltung dienende
dritte Regelech- Arbelten des ersten getasteten Spannungsver-       leife,
welche einen vierten getasteten Span glelchers (53) geschlossen ist. elne
effeictive   ss  nungsvergleicher (33) zum  Verglelchen der Zeitkonstante
autwelst, welche lang Im Ver-        Spannung, die des dritte Farbsignal
(R) wgih- gleich zur Dauer sines Zellenintervalles ist,      rend
Tastintervailen in den Horizontalaustast- und 2), wenn sle durch das
Arbeiten des zwei-     tellen derJenigen Zellenintervaile, die aulerhalb 10
19                 EP 0146 344 B1                     20 der
Vorspannungsregelintervalle Ilegen, an- nimmt, mit der Referenzspannung,
und eine Anordnung (34, 21) zur Miodfizlerung des zwelten
Farbdifferenz-Elngangssignales  der Matrixschaltung In Ansprache auf das
Aus-   6 gangssignal der dritten getasteten Vergleche- ranordnung. um
Abweichungen der vom driften Farbsignal angenommenen Spannung von ei- ner
wenigstens annahemden Obereinstimmung mit der Referenzspannung
entgegenzuwirken.    10 4. Emptlnger nach Anspruch 3, bel welchem der erste
(35), der dritte (31) und der vierte (33) getastete Vergleicher Jewells
oenen Kondensa- tor (36, 32, 34) zum Speichem des Ausgangs-  i1 signales
des Jewelligen Vergleichers w~hrend der zwlschen den aufeinanderfolgenden
Tastin- tervallen liegenden Perloden enthalten. 5. Emptlnger nach Anspruch
4 odor 5 mit elnem   20 zum  Filtem  des dem  zweiten Eingangsan- schluB
des zwelten getasteten VergleTchers (60) zugeffThrten ersten Farbsignales
(B) die- nendes Tiesfpaifilter (81, 82. 83) dessen Fre- quenzgang bel siner
Bandmittenfrequenz in  25 dem voom Vkdeosignalgemisch elngenomme- non
Frequenzspektrum elnen Knickpunkt auf- weist. 6. Emptfnger nach einem der
AnsprUche 1 bis 5   so mit elnem zur Ueferung elnes Leuchtdichtesl- gnats
an den Leuchtdlchtesignalumsetzer die- nenden verstirkungsgeregsiten
Leuchtdlchtesl- gnalverstlirker (40), der wahrend der Vorspan-
nungsregelintervalle effektiv abgeschaltet Ist.    36 7. Empffinger nach
Anspruch 4, bef dem  das erste Farbdifferenzsignal ein I-Signal, das zwei-
te Farbdifferenzsignal ein Q-Signal und das i       oerste, das zwelte
sowle das dritte Farbsignal  4o ein Blausignal, in Gransignal bzw. ein
Rotsl- gnal umfassen. 46 50 55    


