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cal blanking interval, is set aside for monitoring a black level current
produced by an electron gun The present invention relates generally to
under reference signal conditions. During this apparatus for discriminating
among the pulse       control period departures from a desired current
components of a multilevel pulse train of the so-    5    level are
detected and the gun bias readjusted to called "sandcastle" type, and
particularly to a     oppose the undesired departures. During a por-
decoder of sandcastle pulses of a trilevel form.    tion of the control
period, the color keinscope grid Where a multiplicity of keying functions
with     receives a conduction-enhancing pulse. Bias con- different timing
requirements are subject to per-  trol is based upon information derived as
indica- formance within a common integrated circuit, a    10   tive of the
change in cathode current level intro- savings in terminal count may be
realized. This     duced by the grid pulsing. An advantageous may be
accomplished by externally forming a         system for utilization of the
above-described Hinn composite, multilevel keying waveform for deliv-
approach in maintenance of an appropriate bias ery to a single input
terminal of the integrated   relationship among the color kinescope's gun
trio circuit, and including within the integrated circuit   15   (in the
face of aging and other parameter vari- level-sensitive decoder circuits.
The decoder cir-  ations) is described in US-A-4484228 of R. P. cuits
extract respective keying waves of different  Parker. timing from the
delivered composite waveform          For successful use of automatic
kinescope bias (which is viewable as. having a sandcastle-like    (AKB)
control in the manner exemplified by the profile).
20   structures of the aforementioned Hinn patent and An example of encoder
circuitry suitable for use  Parker patent, it is recognized in the
aforemen- in the formation of a sandcastle pulse train with   tioned
Shanley patent that the luminance/chromi- pulse components of two different
levels (above a   nance signal processing circuits require some base level)
is shown in US-A-4,313,130-Yost.        suitable form of manipulation
during the kine- An example of decoder circuitry suitable for use   25
scope bias control intervals to avoid undesirable in separating the pulse
components of bilevel       disturbance or contamination of the current
sandcastle pulses of the type generated by the      monitoring and bias
adjustment functions. These Yost encoder is presented in an article
entitled    signal processing circuits process signal infor- "Integrated
NTSC Chrominance/Luminance Pro-         mation for delivery to the color
kinescope during cessor", by L. Harwood, et al., appearing on    30   the
time periods intervening the periodically pages 693-706 of the IEEE
Transactions on Con-      recurring kinescope bias control intervals. sumer
Electronics, Volume CE-26 (November             To convey, to a single chip
input terminal, 1980).                                             timing
information identifying the recurring kine- In the example of the
above-discussed Har-        scope bias control intervals, in addition to
the wood, et al. decoder, a retrace blanking signal and    35   timing
information conveyed by the bilevel sand- a burst gating signal, for use in
luminance         castle pulses discussed above, it has been found
chrominance signal processing circuits of a color   appropriate to use
sandcastle pulses of a trilevel television receiver, are separately derived
from    form, i.e., with three different levels (above a base bilevel
sandcastle pulses. The bilevel sandcastle  level) for the respective pulse
components. Illus- pulses exhibit a first level during initial and    40
trative apparatus for forming suitable trilevel concluding portions of the
recurring periods        sandcastle pulses is shown in our co-filed when
retrace blanking is desired. These pulses      Application  EP-A--0147981,
equivalent  to exhibit a second higher level during intermediate
US-A-4558355 of J. Hettiger. In the pulse train portions of the recurring
periods, which inter-     produced by an encoder of the type disclosed by
mediate portions coincide in timing with recur-   45    Hettiger: (a)
during blanking portions of line ring intervals during which the burst
gating func-  intervals lying outside of the recurring kinescope tion is to
be performed. In this instance of sand-  bias control intervals, pulses of
bilevel form (akin castle pulse use, there is an overlap of the keying  to
those shown in the above-discussed Yost functions to be performed, with
retrace blanking    patent) appear, with burst gating pulse com- continuing
through each burst gating period. In   so   ponents at a high level
preceded and followed by the instance of a color television receiver of the
retrace blanking pulse components at a low level; type incorporating
apparatus for automatic con-     (b) throughout the seven line periods
occupied by trol of color kinescope biasing, a set of keying    each
kinescope bias control interval, however, an functions, inclusive of
non-overlapping as well as  AKB pulse component appears at an intermediate
overlapping functions, is desirably associated    55   level falling
between the high burst gating pulse with the receiver's
luminance/chrominance signal    component level and the low retrace
blanking processing circuits, as explained in our co-filed   component
level. Application  EP-A-0146343,  equivalent  to            Certain of the
timed functions to be performed US-A-4554588 of R. Shanley.
in the luminance/chrominance signal processing An illustrative arrangement
for automatic con-   60   circuits in response to respective components of
trol of color kinescope biasing in a color television  the trilevel
sandcastle pulses are non-overlapping receiver    is    that    described
in           in nature. Thus, a greater level-discriminating
US-A-4,263,622-Hinn. In the Hinn arrange-           burden is placed upon
the on-chip trilevel sand- ment, a control period, occupying a period of
castle pulse decoder circuitry than is imposed several successive line
intervals within each verti-   65   upon the above-discussed bilevel
sandcastle    3                   0  148 606                       4 



pulse decoder of the Harwood. et. al. article, for    trilevel sandcastle
pulse train with a first ref- example. To  illustrate  this  point, several
erence voltage of a voltage level lying between examples are considered
below:                       one of the voltage levels of the trilevel
sandcastle (1) Certain AKB-related keying operations in the   pulse train
and the next higher of the voltage luminance/chrominance signal processing
cir-    5    levels of the trilevel sandcastle pulse train. cuits are
required to be performed only during the   Additional means, inclusive of
second voltage recurring kinescope bias control intervals. One
comparison means for comparing the trilevel can simply rely upon
recognition that the sand-      sandcastle pulse train with a second
reference castle pulse train has surpassed a threshold level   voltage
lower than both said one and said next lying between the lower retrace
blanking level   to   higher of the voltage levels of said trilevel sand-
and the intermediate AKB  level to control           castle pulse train,
are provided for normally development of the AKB-related keying pulses.
developing a keying pulse output when said pulse However, in such case, the
resultant keying         train exhibits a voltage level significantly
exceed- waveform will have keying pulses not only during    ing said second
reference voltage. Control means the recurring kinescope bias control
intervals (as   15   are coupled to said keying pulse developing desired),
but also (undesirably) during each high    means and rendered responsive to
an output of level burst gating pulse component appearance.      the first
voltage comparison means to preclude (2) Retrace blanking is desired during
most        said keying pulse development, however, when retrace periods,
but it is specifically not desired  the trilevel sandcastle pulse train
exhibits said during the recurring kinescope bias control inter-   20
next higher voltage level. In accordance with a vals so as to avoid
disturbance of current           first illustrative control technique, the
control monitoring operations. If one simply relies upon     means arrests
the keying pulse development by recognition that the sandcastle pulse train
has      disrupting a signal path serving to supply the surpassed a
threshold level lying between the        sandcastle pulses to the signal
input of the pulse train's base level and the low retrace blank-   25
second voltage comparison means in response to ing level to control
development of a retrace        an output of the first voltage comparison
means. blanking waveform, the resultant waveform will      In accordance
with a second illustrative control undesirably include a blanking pulse
during each    technique, the control means incorporates logic intermediate
level  AKB  pulse  component           circuit means enabling keying pulse
development appearance.                                    30   in
accordance with the operating state relation- US-A-4227181 discloses a
decoder for a             ship between the two comparison means. signal
which may adopt any of three levels above       In the accompanying
drawings: a base level. A decoder circuit is shown in which      Figures 1
and 2 illustrate, partially schemati- three reference voltage levels are
provided each     cally, and partially by block representation, to a
respective one of three comparators, which    35   alternative embodiments
of sandcastle pulse also each receive the input signal. The operation
decoder circuits constructed in accordance with of the circuit is not
described in US-A--4227181,    the present invention, for use in a color
television but it appears that each comparator will provide    receiver,
and an output if the input signal exceeds the relevant     Figure 3
illustrates graphically waveforms of reference voltage. The outputs from
the middle   40   aid in  explaining the operation of the circuits of and
the highest voltage comparators are com-        Figures 1 and 2. bined in a
Exclusive-OR gate, so that if the signal    In the arrangement of Figure 1,
a trilevel sand- exceeds the middle reference voltage the gate
castle pulse source 11 delivers a train of trilevel provides an output
unless the signal also exceeds    sandcastle pulses to a decoder input
terminal 1. the highest reference voltage. Thus the output   45
Illustratively, the pulse source 11 comprises cir- has the logical function
"Middle but not Higher".    cuits of the form shown in the aforementioned
Other outputs with other logical functions are also  Hettiger patent
application, with the waveform of provided.
the delivered pulse train as shown graphically by In a preferred
embodiment, the present inven-      curve "sc" of Figure 3. Terminal I
illustratively tion is directed to a trilevel sandcastle pulse   so
comprises an input terminal of an integrated decoder which avoids the
problems recited            circuit bearing  luminance/chrominance signal
above. The decoder employs a plurality of com-      processing circuits of
a color television receiver. parators intercoupled in a manner permitting
As shown in Figure 3, waveform "sc" includes discrimination  between
instances  when  a          positive-going  retrace  blanking  pulse  com-
threshold level related to one of the three sand-   55   ponents at a first
voltage level [err] above a base castle pulse levels has been exceeded by
appear-     level [err] positive-going burst gating pulse com- ance of a
sandcastle pulse component at that         ponents at a second higher
voltage level [err] level, and instances when such threshold level
positive-going kinescope bias control interval tim- has been exceeded by
appearance of a pulse          ing pulse components at a third intermediate
component at the next higher of the three sand-   60   voltage level [err]
lying between [err] and [err] castle pulse levels.
Each of the intermediate level pulses coincides In accordance with the
principles of the present   with a period of seven line intervals (7H)
during a invention, a preferred embodiment includes a         post-sync
portion of the vertical blanking interval trilevel sandcastle pulse decoder
having a first     of a received color television signal. Each of the
voltage comparison means for comparing the   65   burst gating pulse
components is timed to 3    0 148  606                       6 



coincide with a "backporch" segment of horizon-       parator transistors
41, 42 is formed by an NPN tal blanking portions of line intervals (outside
the  transistor 43 disposed with its collector electrode recurring
kinescope bias control intervals) of the    directly connected to the
interconnected emitter received signal. The retrace blanking pulse com-
electrodes of transistors 41 and 42, with its base ponents encompass those
portions of the    5    electrode connected to the [err] supply terminal,
periodic horizontal and vetical beam  retrace         and with its emitter
electrode returned to ground periods (outside the recurring kinescope bias
via an emitter resistor 44. The collector electrodes control intervals)
which are not occupied by burst    of transistors 41 and 42 are connected
to the [err] gating pulse components.                              supply
terminal via respective load resistors 45 The apparatus of Figure 1
includes a trio of   to   and 46. A direct connection to the junction of
voltage comparators 20. 30 and 40 for comparing       resistors 55 and 57
supplies the low reference the sandcastle pulses delivered to terminal I
with    voltage [err] to the base electrode of transistor 41. A respective
reference voltages [err] derived    coupling path for delivering incoming
sandcastle from  a common voltage divider. The voltage           pulses to
the base electrode of transistor 42 is divider is formed by resistors 51,
53, 55 and 57,   is   provided by an emitter-follower formed by a PNP
connected in series between the positive terminal     transistor 75,
disposed with its collector electrode [err] and the negative terminal
(ground) of an       grounded with its base electrode directly con-
operating voltage supply. with a high reference       nected to terminal 1.
and with its emitter electrode voltage [err] appearing at the junction of
resistors     directly connected to the base electrode of tran- 51 and 53,
a low reference voltage [er]r appearing at   20   sistor 42 and returned to
the [err] supply terminal he junction of resistors 55 and 57, and with an
via an emitter resistor 74. intermediate reference voltage [err] appearing
at          A pair of differential amplifiers 60, 70 and an the junction of
resistors 53 arid 55.                 NPN control transistor 73 are
intercoupled to form Comparator 20 includes a pair of NPN tran-          a
control system  for selectively disrupting the sistors 21 and 22, disposed
in a differential ampli-   25   sandcastle pulse coupling path provided via
emit- fier configuration with their emitter electrodes      ter-follower
transistor 75. Differential amplifier 60 interconnected. A current source
for the com-        is responsive to outputs of comparator 20 and parator
transistors 21, 22 is formed by an NPN        includes a pair of PNP
transistors 61 and 62 transistor 23 disposed with its collector electrode
disposed with interconnected emitter electrodes directly connected to the
interconnected emitter   30    which are returned to the [err] supply
terminal electrodes of transistors 21 and 22, with its base    via a common
emitter resistor 63. The comparator electrode connected to the positive
terminal [er]r    output terminal H (at the collector electrode of of a
bias voltage supply. and with its emitter        comparator transistor 21)
is directly connected to electrode returned to ground via an emitter resis-
the base electrode of amplifier transistor 61. The tor 24. The collector
electrodes of transistors 21    35   comparator output terminal H' (at the
collector and 22 are connected to the [err] supply terminal      electrode
of comparator transistor 22) is directly via respective load resistors 25
and 26. A direct     connected to the base electrode of amplifier
connection to the junction of resistors 51 and 53     transistor 62. The
collector electrode of transistor supplies the high reference voltage [err]
to the base    62 is grounded. electrode of transistor 21  while a direct
connec-   40  Amplifier transistor 61 serves as a selectively ion to
terminal I delivers the incoming sandcastle    enabled current source for
differential amplifier ulses to the base electrode of transistor 22.
70, which incorporates a pair of PNP transistors Comparator 30 includes a
pair of NPN tran-          71 and 72, disposed with interconnected emitter
sistors 31 and 32, disposed in a differential ampli-  electrodes directly
connected to the collector fier configuration with their emitter electrodes
45    electrode of transistor 61. Differential amplifier 70 interconnected.
A current source for the com-        is responsive to outputs of comparator
30, with parator transistors 31, 32 is formed by an NPN        the base
electrode of amplifier transistor 71 transistor 33 disposed with its
collector electrode   directly connected to comparator output terminal
directly connected to the interconnected emitter      M (at the collector
electrode of comparator tran- electrodes of transistors 31 and 32, with its
base    so   sistor 31), and with the base electrode of amplifier electrode
connected to the +Vb supply terminal,       transistor 72 directly
connected to comparator and with its emitter electrode returned to ground
output terminal M' (at the collector electrode of via an emitter resistor
34. The collector electrodes  comparator transistor 32). The collector
electrode of transistors 31 and 32 are connected to the [err]     of
transistor 71 is grounded. supply terminal via respective load resistors
35    55  The collector current of transistor 72 is supplied and 36. A
direct connection to the junction of        as input current to a current
mirror formed by the resistors 53 and 55 supplies the intermediate
NPN control transistor 73 and a diode 76. Control reference voltage [err]
to the base electrode of         transistor 73 is disposed with its base
electrode transistor 31, while a direct connection to terminal  directly
connected to the collector electrode of 1 delivers the incoming sandcastle
pulses to the    60   transistor 72 and to the anode of diode 76, with its
base electrode of transistor 32.                      emitter electrode
directly connected to ground Comparator 40 includes a pair of NPN tran-
and to the cathode of diode 76, and with its sistors 41 and 42, disposed in
a differential ampli-  collector electrode directly connected to the base
fier configuration with their emitter electrodes      electrode  of
comparator  transistor  42  in interconnected. A current source for the
com-    65   comparator 40. 4    7                   0  1148 606
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The arrangement of Figure 1 additionally            differential amplifier
60 is rendered conducting, includes a logic circuit 80 having a pair of
inputs  while transistor 61 is cut off to disable differential respectively
responsive to an output of com-        amplifier 70. Diode 76 and control
transistor 73 parator 20 appearing at terminal H' and to an       thus
continue in a cutoff condition. With both its output of comparator 30
appearing at terminal    5    inputs low, logic circuit 80 continues to
provide an M'. Logic circuit 80, performing an exclusive-OR     output at a
low base level. The outputs of com- function, develops an output which
takes the form    parator 40 are not disturbed by the signal rise to shown
by waveform "p" of Figure 3, as will be       the [err] level, with the
voltage at output terminal L explained in greater detail in the following
continuing high, and the voltage at output description of the operation of
the arrangement of   10   terminal L' remaining low. Figure 1.
A signal return to the retrace blanking level [err] When the sandcastle
pulse train at terminal I      at the conclusion of the burst gating pulse
appear- exhibits the base level [err] the voltages at the    ance restores
comparators 20 and 30 to their respective signal inputs of the comparators
20, 30   original operating states, while comparator 40 and 40 (i.e., the
voltages at the base electrodes of   15   continues to exhibit a high.
voltage at terminal L transistors 22, 32 and 42) are each sufficiently
and a low voltage at terminal L'. The output of lower than the respective
reference voltages at      logic circuit continues at a low base level.
Com- the reference inputs of the comparators (i.e., the  -parator 40 joins
comparators 20 and 30 in the potentials at the base electrodes of
transistors 21,  original operating state upon a return of the 31 and 41)
that each of the signal-driven com-   20   signal level to the base level
[err] at the blanking parator transistors (22, 32, 42) is cut off. In such
a  interval conclusion. state, each of the reference-driven comparator
While the above-described  operations are transistors (21, 31, 41) conducts
all of the current  descriptive of the conditions obtained outside the
conveyed by the respective current source tran-      recurring kinescope
bias control intervals, a sistor (23, 33, 43), the voltages at comparator
25   different situation is prsented during each kine- output terminals H,
M and L (at the respective       scope bias control interval, as will now
be collector electrodes of transistors 21, 31, 41) are  described. At the
beginning of a kinescope bias low, and the voltages at comparator output
ter-      control interval, the signal level at terminal I rises minals H',
M' and L' (at the respective collector    from a [err] level to the
AKB-related level [err] (lying electrodes of transistors 22, 32, 42) are
high.  30   between the intermediate reference voltage [err] Under these
circumstances, transistor 61 of the    and the high reference voltage
[err]) The operating differential amplifier 60 is conducting, while tran-
state of comparator 30 is switched from its origi- sistor 62 is cut off.
Current supplied by transistor  nal (base level) state, whereas the
operating state 61 to energize differential amplifier 70 is passed to  of
comparator 20 is not switched from its original ground by transistor 71,
while transistor 72 is cut   35   state. The voltage at output terminal M
swings off, disabling diode 76 and control transistor 73.   high and the
voltage at output terminal M' swings With both of its inputs high, logic
circuit 80      low, whereas the voltage at output terminal H provides an
output at a low base level.              remains low and the voltage at
output terminal H' During a blanking portion of a line interval
remains high. outside the kinescope bias control interval, when    40
Under these circumstances, transistor 61 con- the sandcastle pulse train
rises to the retrace      ducts to energize differential amplifier 70;
tran- blanking level [err] comparator 40 switches to a    sistor 71 of
differential amplifier 70, however, is different operating state, as the
voltage at the     cut off, and transistor 72 conducts, enabling base
electrode of transistor 42 rises sufficiently   conduction by diode 76 and
control transistor 73. above VL to cut off transistor 41 and allow all of
45    Conduction by control transistor 73 clamps the the current provided
by transistor 43 to pass       base electrode of transistor 42 to a low
voltage, through transistor 42. The voltage at output ter-    disabling the
emitter-follower transistor 75 and minal L' swings low, while the voltage
at output     causing the switching of comparator 40 back to its terminal L
swings high. Since the retrace blanking   original operating state. Thus,
the voltage at level [err] is significantly lower than the reference   so
output terminal L is low and the voltage at output levels [err] and [err]
the operating states of com-      terminal L' is high throughout the
kinescope bias parators 30 and 20 are not affected by the [err]
control interval. level appearance, with transistors 32 and 22
Waveform "rb" of Figure 3 is illustrative of the remaining in a cutoff
condition. The conducting      output pulse train obtained at terminal L of
conditions of transistors 61 and 72 continue as   55   comparator 40. The
pulse train "rb" includes described above, and the output of logic circuit
80  positive-going pulses suitable for retrace blanking remains at a low
base level.                         use, which however, disappear (as
desired) dur- During the "backporch" appearance of a signal      ing the
seven-line period encompassed by the rise to the burst gating level [err]
at terminal 1,    kinescope bias control interval. Through the oper-
however, the operating states of both of the    so   ation of the control
system 60, 70, 76, 73, com- comparators 20 and 30 are changed, with tran-
parator 40 is selectively precluded from respond- sistors 21 and 31 driven
to cutoff. The voltages at  ing to the VAK level pulse components. output
terminals H and M swing high, while the         During the kinescope bias
control interval, the voltages at output terminals H' and M' swing low.
inputs to the logic circuit 80 are mutually differ- Under the
circumstances, transistor 62 of the    65   ent, with a low voltage
supplied from terminal M',    9                    0  148  606
10 whereas a high voltage is supplied from terminal      provided by a
multiple-collector PNP transistor 



H'. Accordingly, the output of logic circuit 80 is    105. The emitter
electrode of load transistor 105 is high during the kinescope bias control
interval       connected to the [err] supply terminal. A collec- The output
of logic circuit 80, as illustrated by     tor electrode (107) of load
transistor 105 is directly waveform "p" of Figure 3, is a train of
positive-    5    connected to the base electrode thereof and to the going
pulses uniquely indicative of kinescope         collector electrode of
comparator transistor 101. bias control interval timing, and free (as
desired)   An additional collector electrode (108) of load of pulse
appearances during the [err] level             transistor 105 supplies a
mirrored version of the intervals.
collector current of comparator transistor 101 to Waveform "kn" is
illustrative of an output pulse   10   the base electrode of an
emitter-follower tran- train appearing at output terminal H' of com-
sistor 112 of NPN form. The collector electrode of parator 20. The pulse
train "kn" includes nega-       transistor 112 is directly connected to a
positive tive-going pulses, suitable for burst gating and      supply
terminal [err] while the emitter electrode of other "backporch" keying
uses, which, however,        transistor 112 is directly connected to a
first disappear (as desired) during the seven-line    is   decoder output
terminal BRP, and via an emitter period occupied by the kinescope bias
control         resistor 114 to ground. A resistor 113 shunts the interval.
base-emitter  path  of  the  emitter-follower An alternative embodiment of
the present            transistor 112. invention is presented in Figure 2.
The sandcastle      A dynamic load for comparator transistor 102 is
pulse-decoder of Figure 2 also includes a trio of   20    provided by a
multiple-collector PNP transistor voltage comparators (100, 120, 140),
associated        106. The emitter electrode of load transistor 106 is with
a common voltage divider 90 connected            connected to the [err]
supply terminal. A collec- between the [err] and ground terminals of an
tor electrode (109) of load transistor 106 is directly operating voltage
supply. The voltage divider 90      connected to the base electrode thereof
and to the develops a plurality of reference DC voltages (of   25
collector electrode of comparator transistor 102. successively higher
positive voltage levels) at       An additional collector electrode (110)
of load terminals [err].
transistor 106 supplies a mirrored version of the The retrace blanking
level [err] of the sandcastle     collector current of comparator
transistor 102 to pulse train delivered to terminal I of Figure 2 falls
the base electrode of an emitter-follower tran- between the reference
voltages at terminals [er]r    30   sistor 115 of NPN form. The collector
electrode of and  +VR3. The AKB-related  level VAK falls
transistor 115 is directly connected to the [err] between the reference
voltages at terminals +VR3      supply terminal while the emitter electrode
of and [err] while the burst gating level [err] lies      transistor 115 is
directly connected to a second above the reference voltage at terminal
[err]         decoder output terminal BRN, and via an emitter Voltage
comparator 100 includes a pair of NPN    35   resistor 117 to ground. A
resistor 116 shunts the transistors 101 and 102, disposed with inter-
base-emitter  path  of  the  emitter-follower connected emitter electrodes.
An NPN transistor       transistor 115. 103, functioning as a current
source, has its           Load transistor 106 has a third collector elec-
collector electrode directly connected to the         trode (111) supplying
a mirrored version of the joined emitter electrodes of comparator tran-
40   collector current of comparator transistor 102 to sistors 101 and 102.
The base electrode of current    control circuitry to be subsequently
described. source transistor 103 is connected to a [err] bias
Voltage comparator 120 includes a pair of NPN supply terminal, while the
emitter electrode          transistors 121 and 122, disposed with inter-
thereof is returned to ground via an emitter          connected emitter
electrodes. An NPN transistor resistor 104.
45    123, functioning as a current source, has its The lowest of the
reference voltages developed      collector electrode directly connected to
the by voltage divider 90 is supplied from terminal       joined emitter
electrodes of comparator tran- [err] to the base electrode of the
comparator          sistors 121 and 122. The base electrode of current
transistor 102. Sandcastle pulses appearing at the    source transistor 123
is connected to the [err] bias sandcastle pulse input terminal I are
coupled via   so   supply terminal, while the emitter electrode resistor 91
to the sandcastle pulse supply terminal   thereof is returned to ground via
an emitter SC, to which the base electrode of comparator         resistor
124. transistor 101 is directly connected. A PNP clamp-      An
intermediate one of the reference potentials ing transistor 92 is disposed
with its emitter        developed by divider 90, appearing at terminal
electrode connected to terminal SC, with its col-   55    [err] is supplied
to the base electrode of the lector electrode grounded, and with its base
comparator transistor 122. A PNP transistor 163 is electrode connected to
terminal [err] (at which        disposed as an emitter-follower for
coupling appears the highest of the reference voltages         sandcastle
pulses from the sandcastle pulse developed  by divider 90). Transistor 92
is           supply terminal SC to the base electrode of the normally cut
off, but its presence ensures that the    60   comparator transistor 121.
Transistor 163 is dis- most positive swing of the sandcastle pulse train
posed with its base electrode directly connected at terminal SC will be
limited to a potential that is  to terminal SC, with its collector
electrode one [err] higher than the reference voltage at          grounded,
and with its emitter electrode directly terminal [err].
connected to the base electrode of comparator A dynamic load for comparator
transistor 101 is   65   transistor 121, and via an emitter resistor 161 to
a    11                    0  148  606                      12 [err] supply
terminal [err] A capacitor 162 is       while the emitter electrode thereof
is returned to coupled between the emitter electrode of the
ground via an emitter resistor 144. 



emitter-follower transistor 163 and ground.              The second highest
of the reference voltages A dynamic load for comparator transistor 121
developed by voltage divider 90 is supplied from is provided by a
multiple-collector PNP transistor    5    terminal [err] to the base
electrode of com- 125. The emitter electrode of transistor 125 is
parator transistor 142. The base electrode of connected to the [err] supply
terminal. A collec-       comparator transistor 141 is directly connected
tor electrode (127) of transistor 125 is directly      to terminal SC to
receive the incoming sandcas- connected to the base electrode thereof and
to         tle pulses. the collector electrode of comparator transistor
10   A dynamic load for the comparator transistor 121. Additional collector
electrodes (128, 129) of      141 is provided by a multiple-collector PNP
tran- transistor 125 are joined to supply a mirrored          sistor 145.
The emitter electrode of load tran- versiori of the collector current of
comparator         sistor 145 is connected to the +Vcc supply ter-
transistor 121 to the base electrode of an emitter-     minal. A collector
electrode (147) of load tran- follower transistor 132 of NPN form. The
collec-    15   sistor 145 is directly connected to the base elec- tor
electrode of transistor 132 is directly con-       trode thereof and to the
collector electrode of nected to the [err] supply terminal, while the
comparator transistor 141. An additional collec- emitter electrode of
transistor 132 is directly        tor electrode (148) of load transistor
145 supplies connected to a third decoder output terminal P,         a
mirrored version of the collector current of and via an emitter resistor
134 to ground. A    20    comparator transistor 141 to the base electrode
resistor 133 is connected between the base elec-        of an
emitter-follower transistor 152 of NPN ode of the emitter-follower
transistor 132 and          form. The collector electrode of transistor 152
is ground.                                                 directly
connected to the [err] supply terminal, A dynamic load for comparator
transistor 122          while the emitter electrode of transistor 152 is is
provided by a multiple-collector PNP transistor    25    directly connected
to a fifth decoder output ter- 126. The emitter electrode of load
transistor 126       minal KP, and via an emitter resistor 154 to is
connected to the [err] supply terminal. A             ground. A resistor
153 shunts the base-emitter collector electrode (130) of load transistor
126 is     path of the emitter-follower transistor 152. directly connected
to the base electrode thereof          A third collector electrode (149) of
load tran- and to the collector electrode of comparator    30    sistor 145
supplies an additional mirrored ver- transistor 122. An additional
collector electrode       sion of the collector current of comparator tran-
(131) of load transistor 126 supplies a mirrored        sistor 141 to the
base electrode of a control version of the collector current of comparator
transistor 160 of NPN form. The emitter electrode transistor 122 to the
base electrode of an emitter-     of control transistor 160 is grounded,
while the follower transistor 137 of NPN form. The collec-    35
collector electrode thereof is directly connected tor electrode of
transistor 137 is directly con-       to the base electrode of comparator
transistor nected to the [err] supply terminal, while the            121
(in comparator 120). emitter electrode of transistor 137 is directly
A dynamic load for the comparator transistor connected to a fourth decoder
output terminal           142 is provided by a multiple-collector PNP tran-
RB, and via an emitter resistor 139 to ground. A    40    sistor 146. The
emitter electrode of load tran- resistor 138 shunts the base-emitter path
of the        sistor 146 is connected to the +Vcc supply ter-
mitter-follower transistor 137.                        minal. A collector
electrode (150) of load tran- The base electrode of the emitter-follower
tran-      sistor 146 is directly connected to the base elec- sistor 137 is
directly connected to the collector       trode thereof and to the
collector electrode of electrode of an NPN control transistor 135. The
45    comparator transistor 142. An additional collec- emitter electrode of
control to transistor 135 is      tor electrode (151) of load transistor
146 supplies grounded, while the base electrode thereof is           a
mirrored version of the collector current of directly connected to
collector electrode 111 of        comparator transistor 142 to the base
electrode the load transistor 106 of comparator 100. A            of an
emitter-follower transistor 155 of NPN resistor 136 shunts the base-emitter
path of con-    so   form. The collector electrode of transistor 155 is
trol transistor 135.                                    directly connected
to the [err] supply terminal, Voltage comparator 140 includes a pair of NPN
while the emitter electrode of transistor 155 is transistors 141 and 142,
disposed with their emit-      directly connected to a sixth decoder output
ter electrodes interconnected via a series combi-      terminal KN, and via
an emitter resistor 157 to nation of diodes 141D and 142D. Diodes 141D
55    ground. A resistor 156 shunts the base-emitter and  142D  are
disposed with their cathodes             path of emitter-follower
transistor 155. joined, with the anode of diode 141D connected
Waveforms "brn", "p", "rb", and "kn" of Fig- to the emitter electrode of
comparator transistor       ure 3 illustrate the output pulse trains
appearing, 141, and with the anode of diode 142D connected
respectively, at the second decoder output ter- to the emitter electrode of
comparator transistor    60    minal BRN, at the third decoder output
terminal 142. An NPN transistor 143, functioning as a            P, at the
fourth decoder output terminal RB, and current source, has its collector
electrode directly    at the sixth decoder output terminal KN. It should
connected to the junction of diodes 141D, 142D.         be appreciated that
the waveform of the pulse The base electrode of current source transistor
train appearing at the second decoder output 143 is connected to the +Vb
bias supply terminal,   65   terminal BRP corresponds to an inverted
version 7    13                  0  148 606                      14 of
waveform "brn", while the waveform of the        by control transistor 160
holds the base electrode pulse train appearing at the fifth decoder output
of comparator transistor 121 well below the ref- 



terminal KP corresponds to an inverted version of   erence voltage at
terminal [err] and cuts off the waveform "kn".
emitter-follower transistor 163 to Isolate the base In operation of the
Figure 2 decoder, when the    5    electrode of comparator transistor 121
from ter- sandcastle pulse train at terminal I exhibits the   minal SC. To
avoid the possibility of a transient base level [err] the operating states
of the com-  change in operating state of comparator 120 parators 100, 120
and 140 are all the same, with    during the signal rise to the [err]
level, resistor 161 each of the signal-driven comparator transistors    and
capacitor 162 cooperate to sufficiently delay (101, 121, 141) in a cutoff
condition. As a con-   to   the rise in voltage at the base electrode of
tran- sequence, each of the emitter-follower transistors  sistor 121 as to
ensure that control transistor 160 112, 132, and 152 are also cut off,
resulting in    commences conduction before a change in the exhibition of a
low base level at decoder output    operating state of comparator 120 can
take place. terminals BRP, P and KP. A high base level is         With the
outputs of comparators 100 and 120 exhibited at decoder output terminals
BRN and    15   undisturbed by the upward signal shift to the [err] KN as
emitter-followers transistors 115 and 155     level, output terminals BRP
and RB remain high conduct in response to currents delivered from
while output terminals BRN and P remain low load transistor 106 and 146,
respectively. A low    during the [err] level appearance. base level,
however, is exhibited at decoder out-     A signal return to the retrace
blanking level [err] put terminal RB. Although load transistor 126 is   20
at the conclusion of the burst gating pulse appear- conducting, the base
electrode of emitter-follower  ance restores comparator 140 to its original
oper- transistor 137 is held down by the conduction of    ating state, with
output terminal KP swinging low control transistor 135 so as to maintain
emitter-   and output terminal KN swinging high. Output follower transistor
137 in a cutoff condition.      terminals BRP and RB remain high, and
output During a blanking portion of a line interval   25   terminals BRN
and P remain low. outside the kinescope bias control interval, when
Comparator 100 joins comparators 120 and 140 the sandcastle pulse train
rises to the retrace     in the original operating state upon a return of
the blanking level [err] comparator 100 switches to a    signal to the base
level [err] at the conclusion of a different operating state, as the
voltage at the    horizontal blanking interval, restoring terminals base
electrode of transistor 101 rises sufficiently   30    BRP and RB to a low
base level and terminal BRN above the reference voltage at terminal [err]
to     to a high base level. cut off transistor 102 and allow all of the
current   During a kinescope bias control interval, when provided by
transistor 103 to pass through tran-    the signal at terminal I is at the
AKB-related level sistor 101. Output terminal BRP swings high as      VAK,
both of the comparators 100 and 120 are emitter-follower transistor 112
conducts, while   35   switched from their original (base level) operating
output terminal BRN swings low as emitter-          states. Output
terminals BRP and P are high due follower transistor 115 ceases conduction.
to conduction by emitter-follower transistors 112 Since the retrace
blanking level [err] is signifi-  and 132, while output terminal BRN is low
due to cantly lower than the reference voltages at ter-    absence of
conduction by emitter-follower tran- minals [err] and [err] the operating
states of   40   sistor 115. Output terminal RB is low despite the
comparators 120 and 140 are not affected by the     cutoff of control
transistor 135, due to the cutoff of [err] level appearance, with
transistors 121 and 141  load transistor 126. remaining in a cutoff
condition. Output terminals     Since the VAK level lies significantly
below the P. KP and KN, thus, remain at their respective      reference
voltage at terminal +VR5, the [err] level base levels. Output terminal RB,
however, swings    45   appearance does not cause a change in operating
high, as the control transistor 135 ceases conduc-  state of comparator
140. Accordingly, output ter- tion, releasing the base electrode of
emitter-       minal KP remains at a low base level, while output follower
transistor  137  which  commences          terminal KN  remains at a high
base level, conduction.                                         throughout
the kinescope bias control level. During the "backporch" appearance of a
signal   so  The output pulse trains developed at terminals rise to the
burst gating level [err] at terminal 1, the  KP and KN, suitable for burst
gating and other operating state of comparator 140 is changed,
"backporch" keying  purposes (described  in with transistor 142 driven to
cutoff. Output ter-    greater detail in the aforementioned Shanley minal
KP swings high as emitter-follower tran-      application), are desirably
devoid  of pulse sistor 152 conducts, while output terminal KN    55
appearances during each kinescope bias control swings low as
emitter-follower transistor 155       interval. The output pulse train
developed at ceases conduction.                                  terminal P
is uniquely indicative of the recurring Despite the fact that the burst
gating level [err] is  kinescope bias control intervals and desirably free
significantly higher than the reference voltage at  of pulse appearances
during all other intervals. terminal +VR3, comparator 120 does not change
60   The output pulse train at terminal RB, suitable for operating states
in response to the signal rise to  retrace blanking uses, is desirably
devoid of pulse the [err] level, due to the operation of control
appearances during the recurring kinescope bias transistor 160 (rendered
conducting in response     control intervals. The output pulse trains at
ter- to conduction by load transistor 145 when com-      minals BRP and
BRN, with pulse appearances parator 140 changes operating state).
Conduction    65   corresponding to a combination of the pulse    15
0  148  606                       16 appearances in the outputs at terminal
P and RB,       development when said train of trilevel pulses are useful
for brightness control keying purposes,     exhibits said next higher
voltage level [err] as described in greater detail in the aforemen-
characterized in that 



tioned Shanley application.                              said control means
includes means (73; 160) for It will be noted that transistors 135 and 137
5    disabling said signal coupling in response to said cooperate to
perform a logic function with respect     output of said first voltage
comparison means to inputs developed by the respective com-            (30;
140). parators 100 and 120. When both of the load              2. Apparatus
as claimed in Claim  1, charac- transistors 106 and 126 are simultaneously
con-        terized: ducting, i.e., during the base level [err] appearan-
10  by a voltage divider (51, 53, 55. 57; 90), con- ces, and when both of
the load transistors 106 and     nected across a DC voltage source [err]
and 126 are simultaneously cut off, i.e., during the       having a
plurality of divider output terminals at AKB-related level [err]
appearances, output ter-       which reference voltages [err], minal RB
remains low. During appearances of the        [err] appear: retrace
blanking level [err] or the burst gating level    is  by said first voltage
comparison means (30; [err] however, when cutoff of load transistor 106
140) having a reference input and a signal input, accompanies conduction by
load transistor 126,         said reference input being connected to one of
output terminal RB swings high.                        said divider output
terminals to receive one of With respect to the above-described three input
said reference voltages; said first voltage com- conditions, the circuit
formed by transistors 135    20    parison means exhibiting a first state
of operation and 137 behaves in the manner of an exclusive-         when
the voltage at its signal input is below a first gate. While the circuit
formed by transistors       threshold voltage [err] related to said one 135
and 137 would not exhibit an exclusive-OR          reference voltage and
exhibiting a second state of gate response to a fourth input condition
(conduc-     operation when the voltage at its signal input tion by load
transistor 106 accompanying cutoff   25    significantly exceeds said first
threshold voltage of load transistor 126), such an input condition
[err] said train of pulses being coupled from does not arise in operation
of the Figure 2            said pulse input terminal (I) to said signal
input of decoder.                                               said first
voltage comparison means; by said second voltage comparison means (40;
Claims                                           30    120) having a
reference input and a signal input, said reference input being connected to
another 1. A sandcastle pulse decoder apparatus for use      of said
divider output terminals to receive a with a sandcastle pulse source
delivering a train      second one of said reference voltages; said of
pulses to a pulse input terminal (I), said train    second voltage
comparison means exhibiting a including trilevel pulses inclusive of first
pulse    35   first state of operation when the voltage at its components
exhibiting a first voltage level [err]     signal input is below a second
threshold voltage second pulse components exhibiting a second
[err] related to said second reference voltage, voltage level [err] lower
than said first voltage      and exhibiting a second state of operation
when level, and third pulse components exhibiting a         the voltage at
its signal input significantly third voltage level [err] intermediate said
first and    40    exceeds said second threshold voltage; second voltage
levels; said decoder including:           by coupling means (75; 163) for
coupling said first voltage comparison means (30; 140) for         pulse
input terminal to said signal input of said comparing said train of
trilevel pulses with a first   second voltage comparison means; and
reference voltage [err] of a voltage level lying     by said control means
(73; 160), responsive to between one [err] of said voltage levels of    45
the operating state of said first voltage compari- said train of trilevel
pulses and the next higher      son means holding the voltage at said
signal [err] of said voltage levels of said train of     input of said
second voltage comparison means trilevel pulses;
below said second threshold voltage when said means, including second
voltage comparison           train of trilevel pulses exhibits said next
higher of means (40; 120) for comparing said train of    so    said voltage
levels. trilevel pulses with a second reference voltage of       3.
Apparatus in accordance with any one of the a voltage level [err] lower
than both said one     preceding  Claims, characterized in that said [err]
and said next higher [err] of the     second voltage comparison means (40;
120) voltage levels of said train of trilevel pulses and    includes: means
(75; 163) for normally coupling signals   55       first (41; 122) and
second (42; 121) transistors from said pulse input terminal (I; SC) to said
of like conductivity type, each having base, emit- second voltage
comparison means (40; 120), for         ter and collector electrodes, the
emitter elec- normally developing a keying pulse (L; P) when         trodes
of said first and second transistors being said train of trilevel pulses
exhibits a voltage level  connected to a common source (43; 123) of
significantly exceeding said second reference    60    current, the base
electrode of said first transistor voltage; and
(41; 122) being connected to said one divider control means (73; 160),
coupled to said keying      output terminal [err] and the base electrode
pulse developing means and responsive to an            of said second
transistor (42; 121) being coupled output of said first voltage comparison
means          via said coupling means (75; 163) to said pulse (30; 140),
for precluding said  keying  pulse    65   input terminal (I); 9    15
0  148 606                       16 appearances in the outputs at terminal
P and RB,    development when sold train of trilevel pulses are useful for
brightness control keying purposes,   exhibits said next higher voltage
level [err]; as described in greater detail in the aforemen-
characterized in that 



tioned Shanley application.                            said control means
includes means (73; 160) for It will be noted that transistors 135 and 137
5    disabling said signal coupling In response to said cooperate to
perform a logic function with respect   output of said first voltage
comparison means to inputs developed by the respective com-          (30;
140). parators 100 and 120. When both of the load            2. Apparatus
as claimed in Claim 1, charac- transistors 106 and 126 are simultaneously
con-      terized: ducting, i.e., during the base level [err] appearan-
10  by a voltage divider (51, 53, 55, 57; 90), con- ces, and when both of
the load transistors 106 and   nected across a DC voltage source [err] and
126 are simultaneously cut off, i.e., during the     having a plurality of
divider output terminals at AKB-related level [err] appearances, output
ter-     which reference voltages [err], minal RB remains low. During
appearances of the      [err] appear; retrace blanking level [err] or the
burst gating level   15    by said first voltage comparison means (30;
[err] however, when cutoff of load transistor 106      140) having a
reference input and a signal input, accompanies conduction by load
transistor 126,       said reference input being connected to one of output
terminal RB swings high.                      said divider output terminals
to receive one of With respect to the above-described three input    said
reference voltages; said first voltage com- conditions, the circuit formed
by transistors 135    20    parison means exhibiting a first state of
operation and 137 behaves in the manner of an exclusive-      when the
voltage at its signal input is below a first [err] gate. While the circuit
formed by transistors     threshold voltage [err] related to said one 135
and 137 would not exhibit an exclusive-OR        reference voltage and
exhibiting a second state of gate response to a fourth input condition
(conduc-   operation when the voltage at its signal input tion by load
transistor 106 accompanying cutoff   25   significantly exceeds said first
threshold voltage of load transistor 126), such an input condition
[err], said train of pulses being coupled from does not arise in operation
of the Figure 2          said pulse input terminal (1) to said signal input
of decoder.                                             said first voltage
comparison means: by said second voltage comparison means (40; Claims
30   120) having a reference input and a signal input, said reference input
being connected to another 1. A sandcastle pulse decoder apparatus for use
of said divider output terminals to receive a with a sandcastle pulse
source delivering a train    second one of said reference voltages;  said
of pulses to a pulse input terminal (I), said train  second voltage
comparison means exhibiting a including trilevel pulses inclusive of first
pulse   35   first state of operation when the voltage at its components
exhibiting a first voltage level [err]   signal input is below a second
threshold voltage second pulse components exhibiting a second
[err] related to said second reference voltage, voltage level [err] lower
than said first voltage   and exhibiting a second state of operation when
level, and third pulse components exhibiting a       the voltage at its
signal input significantly third voltage level (VAK) intermediate said
first and    40   exceeds said second threshold voltage; second voltage
levels; said decoder including:         by coupling means (75; 163) for
coupling said first voltage comparison means (30; 140) for       pulse
input terminal to said signal input of said comparing said train of
trilevel pulses with a first   second voltage comparison means; and
reference voltage [err] of a voltage level lying   by said control means
(73; 160), responsive to between one [err] of said voltage levels of   45
the operating state of said first voltage compari- said train of trilevel
pulses and the next higher    son means holding the voltage at said signal
[err] of said voltage levels of said train of   input of said second
voltage comparison means trilevel pulses;
below said second threshold voltage when said means, including second
voltage comparison         train of trilevel pulses exhibits said next
higher of means (40; 120) for comparing said train of   50   said voltage
levels. trilevel pulses with a second reference voltage of     3. Apparatus
in accordance with any one of the a voltage level [err] lower than both
said one   preceding Claims, characterized in that said [err] and said next
higher (VAK; VBG) of the    second voltage comparison means (40; 120)
voltage levels of said train of trilevel pulses and  includes: means (75;
163) for normally coupling signals   55     first (41; 122) and second (42;
121) transistors from said pulse input terminal (I; SC) to said       of
like conductivity type, each having base, emit- second voltage comparison
means (40; 120), for       ter and collector electrodes, the emitter elec-
normally developing a keying pulse (L; P) when       trodes of said first
and second transistors being said train of trilevel pulses exhibits a
voltage level  connected to a common source (43; 123) of significantly
exceeding said second reference    60   current, the base electrode of said
first transistor voltage; and                                         (41;
122) being connected to said one divider control means (73; 160), coupled
to said keying    output terminal [err], and the base electrode pulse
developing means and responsive to an          of said second transistor
(42; 121) being coupled output of said first voltage comparison means
via said coupling means (75; 163) to said pulse (30; 140), for precluding
said keying pulse    65   input terminal (I); 9    17                   0
148  606                       18 and in that said control means includes a
third    ficantly exceeding said third threshold voltage transistor (73;
160) of the same conductivity type   whereas said base level [err] is below
said third as said first and second transistors, and also       threshold
voltage; 



having base, emitter and collector electrodes, the     by said pulse input
terminal being coupled to collector electrode of said third transistor
being    5    said signal input (BASE OF 101) of said third connected to
the base electrode of said second       voltage comparison means; and
transistor (42; 121), the emitter electrode of said    by means (115),
responsive to the state of third transistor being connected to a point of
operation of said third voltage comparison fixed potential lower than said
second threshold     means, for developing a third train (brn) of voltage,
and the base electrode of said third   10    monolevel pulses encompassing
the periods of transistor being coupled to said first voltage
appearance of said first [err] second [err] and comparison means in such
manner that said            third [err] pulse components. third transistor
is rendered conducting when said      8. Apparatus in accordance with Claim
7, first voltage comparison means exhibits said         characterized by:
second state of operation.                     15      means (137),
responsive to the states of oper- 4. Apparatus in accordance with Claim  3,
ation of said second (120) and third (100) voltage characterized  in that
said  coupling  means         comparison means, for forming a fourth train
includes a fourth transistor (75; 163), of a         (rb) of monolevel
pulses encompassing the conductivity type opposite to that of said first
periods of appearance of said first [err] and and second transistors,
disposed in an emitter-   20   second [err] pulse components but absent
dur- follower configuration, with its base electrode     ing the periods of
appearance of said third pulse connected to said pulse input terminal and
its       components. emitter electrode connected to said base elec-
9. Apparatus in accordance with Claim  8, trode of said second transistor.
characterized by said fourth pulse train forming 5. Apparatus in accordance
with Claim  3,   25    means (137) includes a load (137, 139); means
characterized in that said control means (160)       (126), responsive to
the state of operation of said also includes a capacitor (162) connected in
second voltage comparison means, for supplying shunt with the
emitter-collector path of said third  current to said load only when said
second transistor (160), and a resistor (161) connected     voltage
comparison means exhibits said first between the collector electrode of
said third   30   state of operation; and means (106, 135), respon-
transistor (160) and a positive voltage supply       sive to the state of
operation of said third voltage terminal [err].
comparison means, for diverting current from 6. Apparatus in accordance
with Claim  2,          said load when said third voltage comparison
characterized by:                                    means exhibits said
first state of operation. means (155), responsive to the state of oper-
35   10. Apparatus in accordance with Claim  8, ation of said first voltage
comparison means         characterized in that said apparatus is used in a
(140), for forming a first train of monolevel        color television
receiver which displays color pulses (kn) encompassing only the periods of
images in response to composite video signals appearance of said first
[err] pulse components;     inclusive of image-representative signal com-
and                                            40    ponents, said
image-representative signal com- means (132), responsive to the state of
oper-      ponents being absent during horizontal blanking ation of said
second voltage comparison means         portions of successive line
intervals within (120), for forming a second train of monolevel
periodic field intervals, and also absent during pulses (P) encompassing
only the periods of          the vertical blanking portion of each field
inter- appearance of said third pulse components.     45   val, 7.
Apparatus in accordance with Claim  6,            each of said third pulse
components [err] of characterized in that the output of said sandcas-
said trilevel pulse train encompasses a plurality tie pulse source exhibits
a base level [err] lower   of successive  line intervals (7H) within  a
than said second voltage [err] level, during the     respective one of said
vertical blanking portions; periods when all of said first [err] second
[err]   50  said first pulse components [err] of said and third [err] pulse
components are absent;         trilevel pulse train normally recur at a
line rate, and further characterized:                           but not
during appearances of said third pulse by a third voltage comparison means
(100)          components, and each of said first pulse com- having a
reference input and a signal input, said     ponents is timed to coincide
with a backporch reference input being connected to a further one    55
segment of the horizontal blanking portion of a [err] of said divider
output terminals to receive a  line interval; and further one of said
reference voltages; said third     said second pulse components [err] of
said voltage comparison means (100) exhibiting a          trilevel pulse
train occur during segments of said first state of operation when the
voltage at its     horizontal and vertical blanking portions not signal
input is below a third threshold voltage    60   overlapping with said
first and third pulse related to said further reference voltage, and
components. exhibiting a second state of operation when the voltage at its
signal input significantly exceeds    Patentanspruche said third threshold
voltage, all of said first [err] second [err] and third [err] voltage
levels signi-   65  1. Sandcastle-lmpuls-Decodiereinrichtung fur 10    19
0 148 606                      20 eine Sandcastle-impulsquelle, die an
einen       liegy und einen zweiten Betriebzustand, wenn die
lmpulseingangsanschluB (I) einen Impulszug lie-   Spannung an ihrem
Signaleingang die erste fert, welcher dreipegelige Impulse enthilt, welche
Schwellenwertspannung  (Vm, VR,) erheblich 



erste Impulskomponenten mit einem  ersten         uberschreitet und wobei
der Impulszug vom Spannungswert (V90), zweite Impulskomponen-    5
lmpulseingangsanschluB (I) auf den Signalein- ten mit einem zweiten
Spannungswert (VfB), der    gang der ersten Spannungsvergleicheranord-
niedriger ist als der erste Spannungswert, und    nung gekoppelt ist;
dritte Impulskomponenten mit einem  dritten         die zweite
Spannungsvergleicheranordnung Spannungswert (VAK), der zwischen dem ersten
(40; 120) einen Signaleingang und einen Refe- und  dem   zweiten
Spannungswert  liegt,  10  renzeingang, welcher mit einem  anderen der
aufweisen, mit                                    Teilerausgangsanschlusse
gekoppelt ist, urn eine einer ersten Spannungsvergleicheranordnung
zweite Referenzspannung zu erhalten, aufweist, (30; 140) zum Vergleichen
des Zuges der dreipe-   wobei die zweite Spannungsvergleicheranord- geligen
Impuls mit einer ersten Referenzspan-     nung einen ersten Betriebszustand
annimmt, nung (VM; VR5) eines Spannungswertes, der   iS   wenn die Spannung
an ihrem  Signaleingang zwischen einem (VRB; VAK) der drei Spannungs-
unter einer zweiten Schwellenwertspannung (VI; werte des Zuges der
dreipegeligen Impulse und     VR3) bezogen auf die zweite Referenzspannung
dem nachsthoheren (VAK; V..) der Spannungs-      liegt, und einen zweiten
Betriebszustand, wenn werte des Zuges der dreipegeligen Impulse liegt;  die
Spannung an ihrem Signaleingang die zweite einer Einrichtung mit einer
zweiten Spannungs-   20   Schwellenwertspannung erheblich uberschreitet;
vergleicheranordnung (40; 120) zum Vergleichen      der
lmpulseingangsanschluB durch eine Kopp- des Zuges der dreipegeligen Impulse
mit einer     lungsanordnung (75; 163) mit dem Signaleingang zweiten
Referenzspannung eines Spannungswer-      der zweiten
Spannungsvergleicheranordnung tes (V,; VR3), de sowohl niedriger als der
gekoppelt ist und erwahnte eine (VRB; VAx) als auch der erwahnte   25  die
Steuereinrichtung (73; 160), die auf den nachSthahere (VAK; Vag)
Spannungswert des         Betriebszustand der ersten Spannungsverglei-
Zuges der dreipegeligen Impuls ist, und einer     cheranordnung anspricht,
die Spannung am Anordnung (75; 163), die normalerweise Signale
Signaleingang der zweiten Spannungsverglei- vom ImpulseingangsanschluB ll;
SC) zur zweiten    cheranordnung unter der zweiten Schwellenwert-
Spannungsvergleicheranordnung   (40;  120)   30   spannung halt, wenn der
Zug der dreipegeligen gekoppelt, um normalerweise einen Tastimpuls
Impulse den erwahnten nachsthoheren Span- (L; P) zu erzeugen, wenn der Zug
der dreipegeli-  nungswert hat. gen Impulse einen Spannungswert aufweist,
der       3. Einrichtung nach einem der vorhergehenden die zweite
Referenzspannung erheblich uber-       Anspruche, dadurch gekennzeichnet,
daB die schreitet, und                              35   zweite
Spannungsvergleicheranordnung  (40; einer Steuereinrichtung (73; 160), die
mit der  120) enthilt: Anordnung  zum  Erzeugen  der Tastimpulse
einen ersten (41; 122) und einen zweiten (42; gekoppelt ist und auf ein
Ausgangssignal der      121) Transistor gleichen Leitungstyps, die jeweils
ersten Spannungsvergleicheranordnung (30; 140)    eine Basis-, eine
Emitter- und eine Kollektorelek- anspricht, um die Erzeugung der
Tastimpulse zu   40   trode aufweisen, wobei die Emitterelektroden des
verhindern, wenn der Zug der dreipegeligen        ersten und des zweiten
Transistors mit einer Impulse den nachsthoheren Spannungswert (VAK;
gemeinsamen Stromquelle (43; 123) verbunden J  VBG).aufweist, dadurch
gekennzeichnet, daR         sind; die Basiselektrode des ersten Transistors
die Steuereinrichtung eine Anordnung (73; 160)  (41; 122) mit dem einen
TeilerausgangsanschluB enthalt. die die Signalkopplung in Ansprache auf
45   (VL; VR3) verbunden ist und die Basiselektrode das Ausgangssignal der
ersten Spannungsver-       des zweiten Transistors (42; 121) uber die Kopp-
gleicheranordnung (30; 140) verhindert.           lungsanordnung (75; 163)
mit dem Impulsein- 2. Einrichtung nach Anspruch 1, dadurch
gangsanschluB (I) gekoppelt ist; gekennzeichnet, daB
und daB die Steuereinrichtung einen dritten emn Spannungsteiler (51,53,
55,57; 90) vorgese-   so   Transistor (73; 160) enthilt, der den gleichen
hen ist, der einer Gleichspannungsquelle (+V,,)   Leitungstyp wie der erste
und der zweite Transi- parallelgeschaltet ist und eine Mehrzahl von Tei-
stor hat und ebenfalls eine Basis-, eine Emitter- lerausgangsanschlussen
aufweist, an denen Refe-   und eine Kollektorelektrode aufweist, wobei die
renzspannungen (VH, VM, VL; VR, VR3, VR5) auf-   Kollektorelektrode des
dritten Transistors mit der treten;                                      55
Basiselektrode des zweiten Transistors (42; 121) die erste
Spannungsvergleicheranordnung (30;    verbunden ist, die Emitterelektrode
des dritten 140) einen Signaleingang und einen Referenzein-   Transistors
mit einem Punktfesten Potentials, das gang, der mit einem  der
Teilerausgangsan-        niedriger ist als die zweite Schwellenwertspan-
schlusse verbunden ist, um eine der Referenz-     nung, verbunden ist und
die Basiselektrode des. spannungen zu erhalten, aufweist, wobei die   60
dritten Transistors mit der ersten Spannungsver- erste
Spannungsvergleicheranordfnung  einen      gleicheranordnung derart
gekoppelt ist, daB der ersten Betriebszustand annimmt, wenn die Span-
dritte Transistor leitfahig gemacht wird, wenn die nung an ihrem
Signaleingang unterhalb einer       erste Spannungsvergleicheranordnung im
zwei- ersten Schwellenwertspannung (VM; RV,) bezo-     ten Betriebszustand
arbeitet. gen auf die erwahnte eine Referenzspannung    65    4.
Einrichtung nach Anspruch 3, dadurch 11    21                  0 148 606
22 VeKennzeichnet, daS die Kopplungsanordnung         ersten (VBGI, die
zweiten (V.18) und die dritten (VAK) einen vierten Transistor (75; 163)
enthalt, der    Impulskomponenten auftreten. einlen dem Leitungstyp des
ersten und des zwei-      8. Einrichtung nach Anspruch 7, gekennzeich- 



ten Transistors entgegengesetzten Leitungstyp      net durch eine auf die
Betriebszustinde der zwei- hat und als Emitterfolger mit an den Impulsein-
5    ten (120) und der dritten (100) Spannungsverglei- gangsanschlul
angeschlosesner Basiselektrode       cheranordnung ansprechende Anordnung
(137) und mit an die Basiselektrode des zweiten Transi-  zum Bilden eines
vierten Zuges (rb) von einpegeli- stors angeschlossener Emitterelektrode
geschal-    gen Impulsen, welche die Perioden, in denen die tet ist.
ersten (V.0) und die zweiten (V1,B) Impulskompo- - 5. Einrichtung nach
Anspruch 3, dadurch    to   nenten auftreten, umfassen, wihrend der Perio-
gekennzeichnet, dal3 die Steuereinrichtung (160)   den des Auftretens der
dritten Impulskomponen- au~erdem einen Kondensator (162). der der Emit-
ten jedoch fehlen. ter-Kollektor-Strecke des dritten Transistors (160)  9.
Einrichtung nach Anspruch 8, dadurch parallelgeschaltet ist, und einen
Widerstand (161),  gekennzeichnet, daB die Anordnung 1137) zum der zwischen
die Kollektorelektrode des dritten    is   Bilden des vierten Impulszuges
eine Last (137, Transistors (160) und einen positiven Versor-      139)
enthalt, ferner eine auf den Betriebszustand gungsspannungsanschlulS (+Vs)
geschaltet ist,      der zweiten  Spannungsvergleicheranordnung enthalt.
ansprechende Anordnung (126), die nur dann an 6. Einrichtung nach Anspruch
2, gekennzeich-     die Last einen Strom liefert, wenn sich die zweite net
durch                                    20   Spannungsvergleicheranordnung
im   ersten eine auf den Betriebszustand der ersten Span-
Betriebszustand befindet, und eine auf den K'ungsvergleicheranordnung (140)
ansprechende        Betriebszustand der dritten Spannungsverglei- Anordnung
(155) zum Bilden eines ersten Zuges      cheranordnung ansprechende
Anordnung (106, von einpegeligen Impulsen (kn), die nur die Perio-  135)
zum Ableiten von Strom von der Last, wenn den umfassen, in denen die ersten
Impulskompo-   25   die dritte Spannungsvergleicheranordnung sich nenten
(V30) auftreten. und                        im ersten 8etriebszustand
befindet. eine auf den Betriebszustand der zweiten Span-     10.
Einrichtung nach Anspruch 8, gekennzeich- nungsvergleicheranordnung (120)
ansprechende       net durch ihre Verwendung in einem Farbfernseh-
Anordnung (132) zum Bilden eines zweiten Zuges     empfanger, der
Farbbilder in Ansprache auf ein von einpegeligen Impulsen (P). die nur die
Perio-   30   Videosignalgemisch wiedergibt, welches bilddar- den umfassen,
in denen die dritten Impulskompo-    stellende Signalkomponenten enthalt,
die wah- nenten auftreten.                                  rend
Horizontalaustastteilen aufeinander folgen- 7. Einrichtung nach Anspruch 6,
dadurch          der Zeilenintervalle innerhalb periodischer Teilbil-
gekennzeichnet, dai  das Ausgangssignal der        dintervalle una auBerdem
auch wahrend des Sandcastle-lmpulsquelle wahrend der Perioden,   35
Vertikalaustastteiles jedes Teilbildintervalles feh- in denen die ersten
(VBG), die zweiten (VRB) und   len, die dritten (VAK) Impulskomponenten
alle nicht       daB die dritten Impulskomponenten (VAK) des vorhanden
sind, einen Basiswert (Vs) aufweist,     dreipegeligen Impulszuges jeweils
eine Mehrzahl der niedriger ist als der zweite Spannungswert     von
aufeinanderfolgenden Zeilenintervallen f7H) (VRB), und
40   innerhalb eines entsprechenden Vertikalaustast- dag eine dritte
Spannungsvergleicheranord-       teiles enthalten; ,ng (100) vorgesehen
ist, welche einen Signa-        daB die ersten Impulskomponenten (VBG) des
Yiingang sowie einen Referenzeingang, der mit      dreipegeligen
Impulszuges sich normalerweise einem  weiteren TeilerausgangsanschluB (VR1)
mit einer Zeilenfrequenz wiederholen, jedoch verbunderi ist, um eine
weitere Referenzspan-   45   nicht wahrend des Auftretens der dritten
Impuls- nung zu erhalten, hat und welche einen ersten      komponenten, und
die ersten Impulskomponen- Betriebszustand aufweist, wenn die Spannung an
ten jeweils eine solche zeitliche Lage haben, daB ihrem Signaleingang
unterhalb einer dritten, auf   sie mit einem hinteren
Schwarzschulterabschnitt die  weitere  Referenzspannung  bezogenen
des Horizontalaustastteiles eines Zeilenintervalles Schwellenwertspannung
liegt, und einen zweiten    50   zusammenfallen und Betriebszustand
aufweist, wenn die Spannung an       daB die zweiten Impulskomponenten
WVM.) des ihrem Signaleingang die dritte Referenzspannung    dreipegeligen
Impulszuges wihrend Abschnitten erheblich uberschreitet, wobei der erste
IVSG), der  der Horizontal- und Vertikalaustastteile auftreten, zweite
(VRO) und der dritte (VAK) Spannungswert    die sich mit den ersten und den
dritten Impuls- die dritte  Schwellenwertspannung  erheblich    55
komponenten nicht uberlappen. uberschreiten, wahrend der Basiswert (Vs)
unter der dritten Schwellenwertspannung liegt;           Revendications daB
der ImpulseingangsanschluB mit dem Signaleingang (Basis von 101) der
dritten Span-      1. Appareil d6codeur d'impulsions en chateau
nungsvergieicheranordnung gekoppelt ist und  60   de sable pour une
utilisation avec une source daB eine auf den Betriebszustand der dritten
d'impulsions en chateau de sable delivrant un Spannungsvergleicheranordnung
ansprechende         train d'impulsions a une borne d'entr6e d'impul-
Anordnung (115) vorgesehen ist, um einen dritten   sions (I), ledit train
comprenant des impulsions a Zug (brn) von einpegeligen Impulsen zu erzeu-
trois niveau comprenant des premieres compo- gen, welche die Perioden
umfassen, in denen die   65   santes impulsionnelles pr6sentant un premier
12    23                  0 148 606                      24 pniveau de
tension (V9G), des secondes compo-       borne d'entr6e d'impulsions (I) A
ladite entr6e de santes impulsionnelles presentant un second        signaux
dudit premier moyen de comparaison de niveau de tension (VA.), plus bas que
ledit pre-   tension: 



mier niveau de tension et des troisiemes compo-      par ledit second moyen
de comparaison de santes impulsionnelles presentant un troisibme    5
tension (40; 120) ayant une entree de ref6rence et niveau de tension (VAK)
entre les premier et       une entr6e de signaux, ladite entr6e de
reference second niveaux de tension; ledit dbcodeur corn-    etant
connectee a une autre desdites bornes de prenant:
sortie du diviseur pour recevoir une seconde un premier moyen de
comparaison de tension       desdites tensions de r6ference; ledit second
(30; 140) pour comparer ledit train d'impulsions a    to   moyen de
comparaison de tension pr6sentant un trois niveaux A une premiere tension
de r6f6rence  premier etat de fonctionnement lorsque la ten- (Vm; VR5) d'un
niveau de tension qui se trouve     sion A son entr6e de signaux est en
dessous d'une entre l'un (VpB; VAK) desdits niveaux de tension   seconde
tension de seull (VL; VRJ) en rapport avec dudit train d'impulsions A trois
niveaux et le     ladite seconde tension de r6f6rence, et pr6sentant
sup6rieur suivant (VAK; VBG) desdits niveaux de   t5   un second etat de
fonctionnement lorsque la tension dudit train d'impulsions A trois niveaux;
tension a son entr6e de signaux d6passe de un moyen, comprenant un second
moyen de          manibre significative ladite seconde tension de
comparaison de tension (40; 120) pour comparer     seuil; ledit train
d'impulsions a trois niveaux a une       par un moyen d'accouplement (75;
163) pour seconde tension de r6f6rence d'un niveau de   20   coupler ladite
borne d'entree d'impulsions A tension (VL; VR3) plus bas que ledit premier
(VR.;  ladite entr6e de signaux dudit second moyen de VAK) et ledit suivant
plus haut (VAK; VBG) des     comparaison de tension; et tv  niveaux de
tension dudit train d'impulsions a trois   par ledit moyen de commande (73;
160) r6pon- niveaux et un moyen (75; 163) pour coupler         dant A
l'6tat de fonctionnement dudit premier normalement les signaux de ladite
borne d'entree   25    moyen de comparaison de tension maintenant la
d'impulsions (1; SC) audit second moyen de com-    tension A ladite entr6e
de signaux dudit second paraison de tension (40; 120), pour d6velopper
moyen de comparaison de tension en dessous normalement une impulsion de
manipulation (L;      dudit second potentiol de seuil lorsque ledit train
P) lorsque ledit train d'impulsions A trois niveaux  d'impulsions A trois
niveaux presente ledit niveau presente un niveau de tension depassant de
30   superieur suivant desdits niveaux de tension. maniere significative
ladite seconde tension de      3. Appareil solon l'une quelconque des
revendi- reference; et                                      cations
pr~ebdentes, caract6rise en ce quo ledit un moyen de commande (73; 160)
couplb audit      second moyen de comparaison de tension (40; moyen
developpant des impulsions de manipula-      120) comprend: tion et
repondant A une sortie dudit premier   35    des premier (41; 122) et
secQnd (42; 121) moyen de comparaison de tension (30; 140), pour
transistors d'un type de conductivite identique, empecher le developpement
desdites impulsions      chacun ayant des electrodes de base, d'emetteur de
manipulation quand ledit train d'impulsions a   et de collecteur, les
electrodes d'emetteur desdits trois niveaux presente ledit niveau superieur
sui-  premier et second transistors etant connectees A vant (VAK; VO8G);
caracterise en ce que      40   une source commune (43; 123) de courant.
I'blec- ledit moyen de commande comprend un              trode de base
dudit premier transistor (41; 122) moyen (73; 160) pour inhiber ledit
couplage de     etant connect6e A ladite borne de sortie du divi- >
signaux en r6ponse a ladite sortie dudit premier     sour (VL; VR3) et
l'electrode de base dudit second moyen de comparaison de tension (30; 140).
transistor (42; 121) etant couplee via ledit moyen 2. Appareil selon la
revendication 1, caracterise   45   d'accouplement (75; 163) a ladite borne
d'entree par un diviseur de tension (51, 53, 55, 57; 90)  d'impulsions (I);
connecte a une source de tension continue (+V..)     et en ce que ledit
moyen de commande com- et ayant un certain nombre de bornes de sortie de
prend un troisieme transistor (73; 160) du meme diviseur auxquelles
apparaissent des tensions de   type de conductivite quo lesdits premier et
reference (VH, VM, VL; VR,, VR3, VR5);       so   second transistors, et
ayant egalement des elec- par ledit premier moyen de comparaison de
trodes de base, d'6metteur et de collecteur, I'elec- tension (30; 140)
ayant une entrde de reference et  trode de collecteur dudit troisieme
transistor une entree de signaux, ladite entr6e de reference  etant
connectee A I'electrode de base dudit etant connectee A l'une desdites
bornes de sortie  second transistor (42; 121), I'electrode d'emetteur du
diviseur pour recevoir l'une desdites tensions   55   dudit troisieme
transistor etant connectee A un de reference; ledit premier moyen de
comparai-     point de potentiel fixe plus bas que ladite seconde son de
tension presentant un premier etat de       tension de seuil et l'6lectrode
de base dudit fonctionnement lorsque la tension A son entr6e     troisieme
transistor etant couplee audit premier de signaux est en dessous d'une
premiere tension   moyen de comparaison de tension de maniere de seuil (VM;
VRS) en rapport avec ladite premiere   60   que ledit troisieme transistor
soit rendu conduc- tension de reference et presentant un second etat  tour
lorsque ledit premier moyen de comparaison de fonctionnement lorsque la
tension A son         de tension presente ledit second etat de fonction-
entree de signaux depasse de maniere significa-    nement. tive ladite
premibre tension de seuil (Vm, VRJ),     4. Appareil selon la revendication
3, caracterise ledit train d'impulsions etant couplee de ladite   65   en
ce quo ledit moyen d'accouplement comprend 1 3    25                   0
148  606                      26 un quatrieme transistor 175; 163), d'un
type de      sibme train (brn) d'impulsions i un niveau conte- conductivite
oppose A celui desdits premier et       nant les p6riodes d'apparition
desdites premieres second transistors, dispos6 en configuration
(V*0), secondos IVRs) et troisiemes (VA.) compo- 



d6metteur-suiveur, avec son electrode de base        santos
Impulsionnelles. connect6e A ladite borne d'entr6e d'impulsions et    s  8.
Appareil selon la revendication 7, caract6ris6 son electrode d'6metteur
connect6e a ladite Iec- .   par: trode de base dudit second transistor.
un moyen (137) repondant aux Mtats de fonc- * 5. Appareil selon la
revendication 3, caracterise  tionnement desdits second (120) et troisibme
en ce quo ledit moyen de commando (160) corn-        (100) moyens de
comparaison de tension, pour prend egalement un condensateur (162) connect6
to   former un quatrieme train (rb) d'impulsions A un en shunt avec le
trajet emetteur-collecteur dudit    niveau contenant les periodes
d'apparition des- troisieme transistor (160), et une resistance (161)
dites premieres (V%) et secondes (YR.) compo- connect6e entre l'electrode
de collecteur dudit      santes impulsionnelles mais- absentes pendant
troisieme transistor (160) et une borne d'alimen-    les periodes
d'apparition desdites troisiemes tation en tension positive +V'..
15   composantes impulsionnelles. 6. Appareil selon la revendication 2,
caract6rise    9. Appareil selon la revendication 8, caract6rise par
en co que ledit moyen formant le quatrieme train un moyen (155) r6pondant a
l'tat de fonction-      d'impulsions (137) comprend une charge (137, nement
dudit premier moyen de comparaison de         139); un moyen (126)
repondant a 116tat de fonc- nsion (140), pour former un premier train d'im-
20   tionnement dudit second moyen de comparaison \Julsions A un niveau
(kn) ne contenant que les        de tension, pour fournir du courant a
ladite periodes d'apparition desdites premieres compo-      charge
uniquement lorsque ledit second moyen santes impulsionnelles (Vsa); et
de comparaison de tension pr6sente ledit premier un moyen (132) r6pondant a
l'tMat de fonction-     6tat de fonctionnement; et un moyen (106, 135),
nement dudit second moyen de comparaison de    25   repondant A l'etat de
fonctionnement dudit troi- tension (120), pour former un second train d'im-
sieme moyen de comparaison de tension, pour pulsions (P) A un niveau, ne
contenant quo les       detourner du courant de ladite charge lorsque
p6riodes d'apparition desdites troisiemes compo-     ledit troisieme moyen
de comparaison de tension santes impulsionnelles.
presente ledit premier etat de fonctionnement. 7. Appareil selon la
revendication 6, caracteris6    30  10. Appareil selon la revendication 8,
caract6- en ce que la sortie de ladite source d'impulsions    rise en ce
que ledit appareil est utilis6 dans un en chAteau de sable presente un
niveau de base       recepteur de t6levision en couleur qui pr6sente (VB),
plus bas que ledit second niveau de tension    des images en couleur en
reponse A des signaux (VRB), pendant les periodes oui toutes lesdites
vid6o composites comprenant des composantes premieres (VBG), secondes (VR.)
et troisiemes   35   du signal representatives de l'image, lesdites (VAK)
composantes  impulsionnelles   sont           composantes  du  signal
representatives  de absentes; et caracterise de plus:
I'image etant absentes pendant des parties d'effa- par un troisieme moyen
de comparaison de           cement horizontal d'intervalles successifs de
tension (100) ayant une entree de ref6rence et une   ligne pendant des
intervalles p6riodiques de ntree de signaux, ladite entree de r6f6rence
etant   40   trame, et 6galement absentes pendant la partie Yq~nnect6e a
une autre (VR,) desdites bornes de        d'effacement vertical de chaque
intervalle de sortie du diviseur pour recevoir une autre des-      trame,
dites tensions de reference; ledit troisieme           chacune  desdites
troisiemes composantes nraoyen de comparaison de tension (100) presen-
impulsionnelles (VAK) dudit train d'impulsions A tant un premier etat de
fonctionnement lorsque la   45   trois niveaux contient un certain nombre
d'inter- tension A son entr6e de signaux est en dessous       valles
successifs de ligne (7H) pendant l'une d'une troisieme tension de seuil se
rapportant a     respective des parties d'effacement vertical; ladite autre
tension de ref6rence, et presentant un   lesdites premieres composantes
impulsion- second etant de fonctionnement lorsque la ten-       nelles
(VSG) dudit train d'impulsions a trois sion A son entr6e de signaux d6passe
de maniere   so    niveaux sont normalement recurrentes A une significative
ledit troisieme potentiel de seuil,    fr6quence horizontale, mais non pas
pendant des tous lesdits premier (VS(), second (VRB) et troi-
apparitions desdites- troisiemes composantes sieme (VAK) niveaux de tension
depassant de          impulsionnelles et chacune desdites premieres maniere
significative ledit troisieme potentiel de   composantes impulsionnelles
est declenchde seuil tandis quo ledit niveau de base (VB) est en    55
pour coincider avec un segment de palier arriere dessous dudit troisieme
potentiel de seuil;          de la partie d'effacement horizontal d'un
inter- par ladite borne d'entree d'impulsions qui est     valle d'une
ligne; et coupl6e A ladite entree de signaux (base de 101)       lesdites
secondes composantes impulsion- dudit troisieme moyen de comparaison de
ten-         nelles (VR1) dudit train d'impulsions A trois sion; et
60    niveaux se produisent pendant des segments par un moyen (115),
r6pondant A I'etat de          desdites parties d'effacement horizontal et
verti- fonctionnement dudit troisieme moyen de corn-        cal ne
recouvrant pas lesdites premieres et troi- paraison de tension, pour
d6velopper un troi-        siemes composantes impulsionnelles.    


