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' Background of the Invention
Direct view and projection video display systems sometimes
employ automatic kinescope bias (AKB) control systems for
10 maintaining proper black image current levels for each electron
gun of an associated image displaying kinescope. Advantageously,
displayed picture colors and picture gray scale information are
prevented from being adversely affected by variations of
kinescope ‘bias from a desired level due to such factors as aging
15 and temperature changes. An example of such a system is
described by Tallant in US. Pat. 4,633,321 entitled AUTOMATIC
KINESCOPE BIAS CONTROL SYSTEM which issued December 30
1986.
A conventional AKB control system includes a beam current
20 sampling element coupled to a control amplifier in an AKB
' feedback control loop for automatically adjusting the kinescope
black level. Generally, this is done by sampling the kinescope
drive level during a retract interval (e.g., vertical blanking),
comparing the sample with a reference level and applying a
25 correction current to the driver amplifier in a sense to adjust the
' black level to a desired value.
i It is recognized in the above-mentioned Tallant patent that
in certain television display systems the addition of an AKB
control system may produce undesirable visible artifacts which
30 require correction. One such situation is illustrated in FIGURES 2A
and 2B herein which illustrate certain pincushion effects of a
displayed raster. FIGURE 2A illustrates the geometric distortion of
a horizontal line displayed near the top of the television screen.
- Lines which pass through the center of the screen will be straight
35 but, as shown, lines near the top (or bottom) of the screen will
exhibit a curved or arcing shape commonly called the "pincushion”
effect. In direct view kinescopes this distortion may be reduced or
eliminated by proper yoke design or by means of special
pincushion correction signals applied to the yoke. In certain types
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seen, the raster line is straight during the trace interval but
exhibits a downwardly projecting arc during retrace. Since the

10 beam is normally blanked during retrace, the lack of correction
during the retrace interval is not visible for the active lines of the
video signal. : .

A problem arises when AKB control is added to a display
system of the type which provides no pincushion correction

15 during retrace intervals. Recall that the AKB measurement current
is applied to the kinescope during the vertical interval. Normally,
the lines of the vertical interval are off the visible screen. Even
though the video is blanked during this period, the injected AKB
measurement current will cause beam current conduction during

20 the vertical interval. The corrected lines during the trace interval
are not visible since they are all above the top of the visible
raster. However, the un-corrected horizontal retrace lines near the
end of the vertical interval can arc or "hang" down into the
visible portion of the display area.

25 Stated another way, the un-corrected retrace pattern may
be seen in a receiver employing an AKB system of the type which
requires kinescope beam current conduction during several line
intervals for measurement and adjustment of the beam current.
The measurement current is normally applied shortly after the

30 end of the vertical retrace interval during the picture "overscan"
portion of the display at the very top of the display screen and so
the relatively straight pincushion corrected lines during trace
intervals are not seen by the viewer. However the uncorrected
retrace pattern exhibits a pronounced downward arcing trajectory

35 at the top of the display screen and some of them may extend into
the portion of the display seen by the viewer. The result is that
the AKB measurement current can produce an objectionable

. visible artifact during the unblanked AKB operating interval
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drive pulse components present only during the horizontal trace
intervals encompassed by the grid drive signal , and with the grid
drive signal being blanked during horizontal retrace intervals.
Accordingly, the grid drive signal will induce white-going cathode
10 output current only during the (corrected) trace intervals (FIG.
2B) which are within the kinescope display overscan region and
not seen by a viewer.
_ Summary of the Invention
It is herein recognized, however, that a need exists for a
15 simplification of the manner of providing blanking during the
-retrace intervals which does not require special grid drive
circuitry. The present invention is directed to meeting that need.
Advantageously, in kinescope display systems embodying the
present invention, costs may be reduced and the overall reliability
20 may be improved. :
In accordance with the invention, a controllable current
source in an AKB circuit (70) applies a measurement current (Im)
to a kinescope driver amplifier (50) during selected lines of the
vertical interval of a video input signal (54) to induce a beam
25 current (Ik) in a kinescope (40) coupled to the driver amplifier
(30). A comparison circuit (100,102,104) compares samples (S5)
of the beam current obtained during the selected lines with a
reference signal (Vr) and applies a correction current (Ia) to the
driver amplifier (50) for regulating a parameter (e.g., black level)
30 of images displayed by the kinescope (40). A signal source (HB,
R2), coupled to the controllable current source (82,90,92,96),
inhibits production of the measurement current (Im) during
retrace portions of the selected lines and enables production of
the measurement current (Im) during trace portions of the
35 selected lines. o
Advantageously, the signal source provides suppression of
visual artifacts due to AKB operation when using direct view or
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television apparatus embodying the invention;
FIGURES 2A and 2B are pictorial diagrams illustrating
10 certain types of geometric distortion (pincushion effects)
characteristic of direct view and production kinescopes:
FIGURE 3 is a schematic diagram of portions of the
apparatus of FIGURE 1; and
FIGURE 4 is a detailed schematic diagram illustrating a
15 preferred source of retrace blanking signal for use in the
apparatus of FIGURE 1. |
Detailed Description
The projection television receiver 10 of FIGURE 1 includes a
switch 12 for selecting a baseband video signal S1 provided by an
20 auxiliary input terminal 14 or a baseband video signal S2
. provided by an RF processing unit 16 having antenna input
terminal 18 for connection to a suitable RF video source such as an
antenna, cable or VCR. Unit 16 may be of conventional design
including, for example, a tuner, IF amplifier and video detector for
25 converting the RF input signal S3 applied to terminal 18 to
baseband form. The selected video signal S4 (i.e., signals S1 or S2)
selected by switch 12 is applied to a baseband video processing
and deflection unit 20 which produces component video signal R
(red), G (green) and B (blue) and a vertical timing signal Fv (e.g.,
30 vertical retrace). Unit 20 is of conventional design and includes,
illustratively, color demodulation circuitry, control circuitry for
hue, tint, brightness and contrast as well as a matrix for
generating the RGB component signals and synchronizing and
deflection circuitry which provides the vertical retrace signal Fv.
35 The RGB color signals. are applied to respective cathodes 30,
32 and 34 of red, green and blue projection kinescopes 40, 42 and
44 by means of respective kinescope driver amplifiers 50, 52 and
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Additionally, there is a technical benefit in that the reduction of

10 components leads to an improvement in the overall circuit
reliability as compared with systems employing control grid
modulation.

A beam current sensing circuit 60 is coupled between the
_ output of driver amplifier 50 and cathode 30 of kinescope 40 for

15 sensing the kinescope beam current. Beam current sensing circuits
62 and 64 are similarly disposed between driver amplifiers 52
and 54 and respective ones of cathodes 32 and 34 of kinescopes
42 and 44. The beam current sensors 60, 62 and 64 provide
respective beam current representative signals S5, S6 and S7 to

20 respective inputs of a red beam current regulator 72, a green
beam current regulator 74 and a blue beam current regulator 76
in an AKB circuit 70 (outlined in phantom). In the interest of
improved cost and reliability, it is preferred that the AKB circuit
70 be of an integrated circuit type rather than the discrete

25 component type.  Other regulators, either discrete or integrated,

o may be used provided the regulator circuitry topology is such as
to enable amplitude modulation of the regulator measurement
current source which induces beam current conduction during the
AKB regulation cycle.

30 AKB circuit 70 includes the three beam current regulators
72, 74 and 76 noted above and also includes a sample pulse
generator 78 and 'a measurement current bias source 82 which
commonly control the operation of the three individual regulators.
Sample pulse generator 78 is coupled at the input terminal 80

35 thereof to receive the vertical timing signal Fv which identifies

' the vertical blanking interval and generates AKB sample pulses SP
which are supplied to each of the regulators 72, 74 and 76. The
sample pulses, which control the timing of the AKB cycle, follow
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conduction in the kinescopes 40, 42 and 44 during the AKB
regulation cycle.

The red, blue and green regulators 72, 74 and 76 are
identical and so only the details of one, the red regulator 72, are

10 shown. In regulator 72 the control signal CS produced by
measurement current bias source 82 is applied to the base of an
NPN transistor 90 having an emitter coupled to a point of
reference potential (ground) via an emitter resistor 92 and having
a collector coupled to an output terminal 94 by a switch 96.

15 Transistor 90 functions as a current source producing the
measurement current Im in proportion to the control signal CS.
Switch 96 is controlled by the sample pulse SP produced by
generator 78 during and couples the current Im to output 94
during a few lines of the vertical interval after occurrence of the

20 vertical synchronizing (retrace) pulse Fv. Terminal 94 is coupled
to an AKB bias input 96 of kinescope driver amplifier 50 which
causes amplifier 50 to produce a gray level drive s1gna1 to
kinescope 40 during the AKB regulatlon cycle.

The actual beam current produced by kinescope 40. depends

25 on factors such as temperature, age and the effective cathode
impedance which is a non-linear function of the cathode drive
voltage. Sensing circuit measures the actual beam current
conducted by kinescope 40 and applies the beam current signal S5
to the inverting input of keyed comparator amplifier 100 in

30 regulator 72 via input terminal 98. Amplifier 100, keyed or
enabled by the sample pulses SP, compares signal S5, which
represents the actual beam current, ) with a reference signal Vr
for controlling a current source 102 that is coupled to supply a
feedback adjustment or "correction" current to kinescope driver

35 amplifier 50 for regulating the black level of displayed images.
Current adjustments are made during the vertical blanking
interval of the video signal S4 in synchronism with the sample
pulses SP provided by the sample pulse generator 78. Specifically,
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the kinescope cathode current Ik is above or below the value
corresponding to the reference voltage Vr and supplies a control

10 signal S9 to the bias current source 102 in a sense to adjust the .
kinescope black level to the desired level represented by Vr. The
control signal S9 is smoothed by means of an integration capacitor
104 which is external to the integrated circuit 70. As more _
samples are accumulated during an AKB cycle an equilibrium or

15 “steady state" condition will be reached in which the correction
current Ia supplied to driver amplifier 50 will be just sufficient to
maintain the black level drive for kinescope 40 at a level
determined by the reference voltage Vr applied to the amplifier
100. The feedback in the red kinescope driver control loop is

20 negative and so counteracts any tendency for an undesired change
in the black level which may be due, for example to component
aging or to temperature variations. '

The measurement current control signal CS for all three

kinescope regulators 72, 74 and 76 is provided by the common

25 measurement current bias source 82 which is programmable by
means of a control terminal 110 which is coupled to ground
reference potential via a resistor R1 and to a source of horizontal
line rate signal HB or flyback pulses FB by resistor R2. Within
source 82 terminal 110 is coupled to the emitter of a transistor

30 current source which provides measurement current bias which
varies inversely with the resistance between terminal 110 and
ground. The greater the resistance, the lower the measurement
current bias and vice versa.

A preferred source of horizontal line rate signals for

35 blanking the retrace portion' of the measurement current is shown
in FIGURE 4 and discussed in detail later. Briefly, the preferred
source comprises the "heater” or filament supply for the
kinescopes which is obtained from flyback pulses in the deflection |
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?In; guf?ngct?géé‘l Jate %;argpngﬁeslgn S, res1stor Ré shoul be substantially
larger than resistor R1. (Exemplary values are 18 k-Ohms for R1
and 100 k-Ohms for R2.) When signal HB is low, resistors R1 and
10 R2 both conduct current from terminal 11 to ground thus setting
the amplitude of the measurement current Im. However, when
signal HB is high (illustratively, 20 volts or so) resistor R2 supplies
current to terminal 20 that counteracts the current withdrawn
from terminal 20 by resistor R1. Accordingly, during the trace _
15 intervals (HB low) both resistors aid in generating the
measurement current Im and during the re-trace intervals (HB
high) the resistor current cancel and the measurement current Im
is forced to zero. As a result, the measurement current Im is.
blanked during re-trace intervals of the AKB measurement cycle
20 and the forgoing problem of "hanging" retrace lines extending
from the vertical interval into the active picture interval is
eliminated.
To summarize the foregoing, briefly, when in operation the
driver amplifier (50) applies the video signal (red) to the cathode
25 (30) of kinescope (40) for producing images. The beam current
sensor (60), coupled to the kinescope (40) provides samples (S5)
of the kinescope beam current (Ik) to the AKB circuit (70). The
AKB circuit includes a measurement current source (82, 90, 92,
96) coupled to the driver amplifier (50) for applying a
30 measurement current (Im) thereto during selected lines of the
vertical interval of the video signal (S4). A comparing circuit
(100, 102, 104) compares the beam current samples (S5) for
producing and applying a correction or adjustment current (Ia) to
the kinescope driver amplifier (50) to regul_ate a particular
35 parameter (black level) of the images displayed by the kinescope
| (40). Circuitry is provided (a source of HB signals and resistor R2)
and coupled to the control input (110) of the measurement
current source (82, 90, 92, 96) for inhibiting production of the
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television apparat ﬁGfﬁﬁg 3! stratesI rcl:lrecrllut details of a kinescope driver
5 amplifier and beam current sensor suitable for use as amplifier 50
and sensor 60 and in which, advantageously, the sensor provides
dual functions of acting as a buffer amplifier for the amplified
video signal and as a beam current sensor. Amplifier 50 includes
an input transistor 302 coupled in cascode with an output
10 transistor 304. The gain of the amplifier is determined by the
ratio of a collector load resistor 306 of the common base
connected output transistor 304 and an emitter load resistor 303
in the emitter circuit of input transistor 302. The relatively high
output impedance of the amplifier is reduced by means of a
15 complementary emitter follower buffer amplifier comprising
transistors 308 and 310 having emitter electrodes coupled via
protection resistor 316 to cathode 30 of kinescope 40 and having
respective surge current limiting resistors 312 and 314 in their
collector circuits. These resistors are sometimes referred to as
20 being for "suicide prevention” as they limit the maximum
transistor rail to rail current flow during simultaneous conduction
of the transistors 308 and 310 which can occur briefly under large
signal transient conditions. Diode 318 provides an offset between
the base electrodes of transistors 308 and 310 for reducing the
25 amplifier cross-over distortion. The collector of transistor 308
provides an output for beam current flow to the AKB current
- sensor input terminal 98. The measurement current input from
terminal 94 of the AKB circuit is applied to the emitter of the
common base connected output transistor 304.
30 To briefly summarize the operation of amplifier 50 and
sensor 60, the transistor 302 amplifies the red video input signal
with a gain determined by the ratio or resistors 306 and 303.
Transistor 304 suppresses the Miller effect by regulating the
collector voltage of transistor 302 at a constant value (12 volts
35 less Vbe 304). Diode 318 partially offsets the output drive signals
to the buffer amplifier 60 to reduce cross over distortion.
Amplifier 60 provides unity gain and an impedance reduction as
well as sensing the beam current Ik. Resistors 314 and 312 limit
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In FIGURE 4 the source of retrace blanking signal for
modulation of the AKB measurement current Im injected into
amplifier 50 is provided by resistor R2 coupled between AKB pin
10 110. Resistor R1, in combination with R2 applies measurement
current bias to pin 110 when the filament (heater) voltage is low _
(e.g., below ground, as shown in the inset waveform). When the
flyback pulse is high, the current- through R2 supplies all the
current conducted by resistor Rl and so none flows into pin 110
15 and the beam measurement current is disabled (reduced to zero)
thereby blanking the hanging AKB measurement retrace lines in
the vertical interval. '
Other sources of suitable blanking pulses may be used
instead. For example, the baseband video signal provided by
20 switch 12 may be applied to a separate detector for detecting the
horizontal blanking or an existing detector in unit 20 may be used
for this purpose. An advantage of using the heater voltage
(flyback pulse) for this purpose is that this pulse is quite robust
and so one does not need a buffer amplifier to prevent loading of
25 other circuitry. In other words, the current available from sync
signal detectors, sandcastle generators and the like which could be
used as a source of the blanking circuit may be limited and may
require buffering to operate the AKB blanking whereas the
filament (heater) supply is a high powered signal which requires
30 no buffering or isolation circuits to drive the AKB blanking input.
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respecti ve kipneviding shmples 68p) idfi ¢he l&ﬂﬂs&ipearhtam current (Ik); and an

AKB circuit (70) characterized by:

a measurement current source (82,90,92,96) coupled to said
driver amplifier for applying a measurement current (Im) thereto
during selected lines of the vertical interval of said video signal
(54), -

a comparing circuit (100,102,104) for comparing said
samples (S5) with a reference signal (Vr) for producing and
applying a correction current (Ia) to said driver amplifier (50) to
regulate a parameter of said images displayed by said kinescope
(40); and

_ circuit means (HB, R2) coupled to a control input (110) of
said measurement current source (82,90,92,96) for inhibiting
production of said measurement current (Im) during retrace
portions of said selected lines and for enabling production of said
measurement current (Im) during trace portions of said selected
lines.

2. Apparatus as recited in Claim 1 characterized in that said
circuit means (HB, R2) comprises means for applying a variable
current to said control input (110) of said measurement current
source (86,90,92,96), said variable current having a first value
(low) during said trace intervals of said video input signal (S4)
and having a second value (high) during said retrace intervals of
said video input signal (S4).
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5 54. The cortrol grids ki nescopes ar'é 1508 Ble8y 1 Qs GQMion reference
potenti.al (groﬂ“ﬂﬂ& “} @“sl'y, as will be exmplinegdy the frobl em of
*hargi‘ng AKB ra A s sol ved in the: —% i (5 w thout

requiring any nodulation of the kinescope control grid voltage thereby
elimnating the need for relatively high voltage grid driver transistors
and associ ated ti @-ndPRATRWS| dndecitedidy Llahg i ehamcteyizethin cthohosaid
benefit is reafbuit MERS YOmpridel td Tt | pesidtbe @R 1)S coupRsd WetweeRessii t in

that the reduct i{%gl ?’LQ)'? R&}ﬁﬁggﬁgﬁ% fg'{?%%ﬂf?{%g?a&éﬁ@‘&%ggfﬁ%g' cr;]otnPrGOI arid

overal | circ&opt
nmodul ation. (82,90,92,96) and a source of reference potential and a second

resistor (R2) coupled between said control input (110) of said
measurement current source (82,90,92,96) and a source of
horizontal synchronizing signals (HB).

4. Apparatus as recited in Claim 1 characterized in that said
circuit means (HR,R2) comprises a first resistor (R1) coupled
between said control input (110) of said measurement current
source (82,90,92,96) and a source of reference potential and a
second resistor (R2) coupled between said control input | (110) of
said measurement current source (82,90,82,96) and a heater
electrode of said kinescope (40).

5. Video display apparatus (10) including a kinescope (40)
" having an electron gun, a source of video signals having image

trace and re-trace intervals coupled to an intensity control
electrode of said gun via a video signal path and an AKB system
(70) for automatically controlling an operating parameter of said
kinescope, said AKB system (70) characterized by:

first means (72) for providing an auxiliary signal during a
kinescope operating parameter monitoring interval including said
trace and re-trace intervals;

means (98) for coupling said auxiliary signal to a given point
in said gun to induce beam current having a magnitude related to
said operating parameter of said kinescope;

means (100,102,104) for providing a control signal Ia
related to the magnitude of said beam current Ik;

means (94) for coupling said control signal Ia to said video
signal path for regulating said operating parameter of said
kinescope;

said auxiliary signal’ exhibiting a first amplitude during said
image trace intervals included within each said monitoring
interval for developing said induced beam current and exhibits a

-
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A beam,gurrent s t!m EI & l“lﬂ i s coupl ed between the o’ut put é E‘r’f‘véﬁ’.rﬁ
anplifi-er 50 and nescope 40 for 1 5 senm#g:.&k}g ‘S%Ope Il
beam ‘current. Beam current sensi ng circuits 62 and 64 are simlarl y\\\ﬁ
di spbsed bet ri rs 4 an egones of

cat hodes 32 gﬁgogﬁ B%ﬂ}tﬁggcgﬂﬁl&fggdﬂﬁﬁée# &Bégnﬁﬁgﬂﬂg fggensors 60, 62
and 64 provi qn'echlzdpngt dwelmmemrqfersald dnducedt heame adirgentt s S5, S6 and S7

to 20 respectiveyg a red beam current regulator 72, a green beam
current regul at or 7 l’tl)'ll ue 76 in an AKB circuit

m.cuy r ent ul aba{)
70 (outlined in praid St mpame dpeludes; a; ﬁ%ﬁﬂ? leo SUIEEIE SQURCEhi | i ty,
it is preferr@02) I‘lﬁv1h§ead\|@1tput C(GIIB) 7<£bdp':le@f wnai oathodet B0)coof csaid t ype

iscrete or iSiandl BEVNE R soRRa s, 188, for SolltoliiRes it NaenEhbe ™"
t opol ogy i s fckument opmthlﬁled byplsaldjdzenlmﬂlabic curreit tsoarceed02)or
measur enent second means (304) for providing a control current to said
| control input of said current source; and
third means (302,303,304) for varying the magnitude of
said control current between a first level during said trace
intervals and a second level during said retrace intervals.

6. Apparatus as recited in Claim 5 wherein said third means
comprises a synchronizing signal source having a first potential
during said trace interval and a second potential during said
retrace interval and an impedance coupling said source to said
control input of said controllable current source.

7. Apparatus as recited in Claim 5 wherein said third means
comprises means coupling a heater terminal of said gun to said
control input of said controllable current source.
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current source which i nduces beam current conduction du
regul at.ikon cycle. 3 0 AKB circuit 70 includes the{ re%‘“iﬁi‘dﬁm&gpgﬁ
regul’ators 72, 74 and 76 noted above and al so incl udes Be

generator 78 and a measurenent current bias source 82 which compnry—= co

control the operation of the three individual regulators. Sanple pul se
generator 78 is coupled at the input terminal 80 3 5 thereof to receive the
vertical timng signal Fv which i dentifi es the vertical blanking interval

?ggu?gtng; gt ?Z A;I? Sﬁgm’iﬁMR%éegﬁﬁEF@Q i‘AE égﬁ@hbcon% tCEeOI [ J;n'hﬁg. of
the AKB cycle, foll ow
| ABSTRACT

A controllable current source in an AKB circuit (70) applies a
measurement current (Im) to a kinescope driver amplifier (50)
during selected lines of the vertical interval of a video input
signal to induce a beam current in a kinescope (40) coupled to the
driver amplifier. A comparison circuit (100, 102,104) compares
samples (S5) of the beam current (IK) obtained during the
selected lines with a reference signal (Vr) and applies a correction
current (Iq) to the driver amplifier (50) for regulating a
parameter (e.g., black level) of images displayed by the kinescope
(40). A signal source (HB, R2), coupled to the measurement
current source (82,90,92,96), inhibits production of the
measurement current (Im) during retrace portions of the selected
lines and enables production of the measurement current (Im)
during trace portions of the selected lines. Advantageously, the
signal source provides suppression of visual artifacts due to AKB
operation when using direct view or projection kinescopes of a '
type in which pincushion correction is not applied during line
retrace intervals. :

Figure 1

- 14 -
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“thexVertical synchronizing pulses in the vertical blan
vi deo signal S4 and | ast for several lines (e.g., at
measurenent current bias source 82 generates a control S
controls the anplitude of neasurenents 5 currents produced in the J
regul ators which i nduces beam current conductign in the kinescopes 40, 42
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'neaSurenent current Imin proportion to the control S|-nal
control |l ed by the sanple pul se SP produced by generato'
couples the current Imto output 94 during a femlllne}
interval after occurrence of the 20 vertical synchrof
Fv. Termnal 94 is coupled to an AKB bias input 96 of klnes ch]
anplifier 50 which causes anplifier 50 to produce a gray |level drive srgnal
t o -ki nescope 40 during the AKB regul ation cycle. The actual beam current
produced by kinescope 40 depends 25 on factors such as tenperature, age
and the effective cathode i npedance which is a non-linear function of the
cat hode drive vg circuit measimes. actual beam current
conduct ed by Kkj scope 40 and gmplies the be
inverting inpuf of %eyed-cemfarafor anplifief 18Qipn 3.0 .eegl] ator 72 via
I nput termnal}98. Anplifier/100, keyed or

TRACK & RETRACE

CS Smntch 96 is

\.

FIG. 2A FIG. 2B

‘ £B FROM | .
s12v | PROG. 20

R2

RED VIDEO v g/

INPUT FROM O TERM. 98

UNIT 20 . v ==QV TO AKB PIN 110

96 TO AKB.
TERM. 94

R1
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enabl ed by the sanple pul ses SP, conpares signal S5, which represents the

actual beamcurrent, ) with a reference signal Wr for c
source 102 that is coupled to supply a feedback adj ust M&PQE\LEWVTQ&L '
current to kinescope driver 3 5 anplifier 50 for regul Etl ng th N@

| evel ’ [ [ ' flae gr ;

of displayed images. Current adjusktnments are nad¢g di)afel :ngQ.

bl anki ng interval of the video signal $S4 in synchroni sr = ﬁ':re:Q-amL-a*
pul ses SP provided by the sanple Bul se gener at or eC| f | cal ly, 7 1in
response to the retrace signal pAUJOMA %M@@P&B $al 80, the sanple

pul se generator 78 generates a sanpl eCONIROISFYSTEMie end of the vertical
retrace period which closes switch ﬁpelﬁhﬁfetmé Invention
' This invention relates to television systems generally and
5 particularly to television systems employing automatic kinescope
bias control systems. | '
~ Background of the Invention |
Direct view and projection video display systems sometimes .
employ automatic kinescope bias (AKB) control systems for
10 maintaining proper black image current levels for each electron
gun of an associated image displaying kinescope. Advantageously,
displayed picture colors and picture gray scale information are
prevented from being adversely affected by variations of
kinescope.bias from a desired level due to such factors as aging
15 and temperature éhanges. An example of such a system is
- described by Tallant in US. Pat. 4,633,321 entitled AUTOMATIC
KINESCOPE BIAS CONTROL SYSTEM which issued December 30,
1986.
A conventional AKB control system includes a beam current
.20 sampling element coupled to a control amplifier in an AKB
feedback control loop for automatically adjusting the kinescope
black level. Generally, this is done by sampling the kinescope
drive level during a retract interval (e.g., vertical blanking),
comparing the sample with a reference level and applying a
25 correction current to the driver amplifier in a sense to adjust the
black level to a desired value. |
It is recognized in the above-mentioned Tallant patent that
in certain television display systems the addition of an AKB
control system may produce undesirable visible artifacts which |
30 require correction. One such situation is illustrated in FIGURES 2A
and 2B herein which illustrate certain pincushjon effects of a
.displayed raster. FIGURE 2A illustrates the geometric distortion of
a horizontal line displayed near the top of the television screen.
Lines which pass through ‘the center of the screen will be straight
35 but, as shown, lines near the top (or bottom) of the screen will
exhibit a curved or arcing shape commonly called the "pincushion”
effect. In direct view kinescopes this distortion may be reduced or
eliminated by proper yoke design or by means of special _
pincushion correction signals applied to the yoke. In certain types



appl yi ng a sanple nmeasurenent or "reference" current pr ucec’l’a‘SEM%V SHEET
transistor 90,to the driver anplifier 50 which is used tj .[geet m}e]gg&a
actual beamcurrent. Anplifier 100, keyed by the sanple fpabse SP - "*7 "
determines if the ki nescope cathode curfent Ik is above or beI ow t he val ue
correspondl ng to the reference vol tage Vr and supplies a control 10

.signal S9 to the i e d h nescope
bl gck | evel to t%‘b kgﬁ%ﬁcc gg@ éu;eeprélgé‘f\ ‘@83 ég%?‘e'n&f‘ﬁe?sc{) f‘l g“Q’lal 89p
i s shmot hed by rdztamgotheatracntp@nmn of aahaeuandr nmmmnghthes refraetrnal to
the integrated Ghgfidns. 7an éﬁarﬂ?fee S0 sRA Bgeﬁﬁﬁﬂﬂuisattﬁéi 51'12&9 an AKB

cycle an equililrium or E}e state" tondi tf if ewghed I n
whi ch the corr ecKiESCORr o eTtain sPRAEEHON ( fystems oplsQnaPPhY d?m%'(‘ﬁ
just sufficiént ¢orrection aionjusieths ackiveevideodtiace imterkalnaadopet 4duriig a

level determ nedpypbhig (EGECHIRIVAL 2R LBEE oFPRO! SWrieRinBCuliRtdde! ©f
position during the retrace interval is illustrated in FIGURE 2B. As
seen, the raster line is straight during the trace interval but
exhibits a downwardly projecting arc during retrace. Since the

10 beam is normally blanked during retrace, the lack of correction
during the retrace interval is not visible for the active lines of the
video signal.

A problem arises when AKB control is added to a display
system of the type which provides no pincushion correction
- 15 during retrace: intervals. Recall that the AKB measurement current
is 'applied to the kinescope during the vertical interval. Normally,
the lines of the vertical interval are off the visible screen. Even
~ though the video is blanked during this period, the injected AKB
measurement current will cause beam current conduction during

20 the vertical interval. The corrected lines during the trace interval
are not visible since they are all above the top of the visible
raster. However, the un-corrected horizontal retrace lines near the
end of the vertical interval can arc or "hang" down into the
visible portion of the display area.

25 Stated another way, the un-corrected retrace pattern may
be seen in a receiver employing an AKB system of the type which
requires kinescope beam current conduction during several line -
intervals for measurement a,nd adjustment of the beam current.
The measurement current is normally applied shortly after the

30 end of the vertical retrace interval duripg the picture "overscan”
portion of the display at the very top of the display screen and so
the relatively straight pincushion corrected lines during trace
intervals are not seen by the viewer. However the uncorrected
setrace pattern exhibits a pronounced downward arcing trajectory

35 at the top of the display screen and some of them may extend into

" the portion of the display seen by the viewer. The result is that
the AKB. measurement current can produce an objectionable
visible artifact during the unblanked AKB operating interval




. N\ﬁ_.
100. The feedback in the red kinescope driver control | oQpRESLROEMRRYEE LS
and ‘'so counteracts any tendency for an undesired change ijn the bl ack | evel
whi ch may'.be due, for exanple to conponent aging or to t¢nPaeat{@eNOV. 1990
vari ati ons. The measurenent current contBol signal CS fof=
ki nescope regul ators 72, 74 and 76 is provided by the comon 25

measur enment current bias source 82 whjch i s progra ble by neans of a
control term nal Ve \#a¥H DS Mag SE‘HJ i theo deamy ef@teral dwrizontall retrace;
resistor Rl and lines inowhote aor hwrpazqntal |ine rate signal HB or flyback

i tter of & transi oty ap grhBbBnadh’ 57, e "ReR “spraiBuis: fEBeetinahiof
current bias whi epiegtionable Kisible| grifacts incliminatednby praviding tacigridal
1110 and grouryd. dHieedsigahbrint fife TBfMS bRNE Sontpsite® Wigndl N wiltk A508iGVE White-
current bias anddf(i'v%ep\llx?sres%omponents present only during the horizontal trace
intervals encompassed by the grid drive signa'l , and with the grid
drive signal being blanked during horizontal retrace intervals.
Accordingly, the grid drive signal will induce white-going cathode
10 output current only during the (corrected) trace intervals (FIG.
2B) which are within the kinescope display overscan region and
not seen by a viewer. '
. Summary of the Invention
It is herein recognized, however, that a need exists for a
15 simplification of the manner of providing blanking dui‘ing the
retrace intervals which does not require special grid drive
circuitry. The present invention is directed to meeting that need.
Advantageously;, in kinescope display systems embodying the
present invention, costs may be reduced and the overall reliability
20 may be improved. . :
In accordance with the invention, a controllable current
source in an AKB circuit (70) applies a measurement current (Im)
"to a kinescope driver amplifier (50). during selected lines of the
vertical interval of a video input signal (54) to induce a beam
25 . current (Ik) in a kinescope (40) coupled to the driver amplifier
(30). A comparison circuit (100,102,104) compares samples (S5)
of the beam current obtained during the selected lines with a
reference signal (Vr) and applies a correction current (Ia) to the
.driver amplifier (50) for regulating a parameter (e.g., black level)
30 of images displayed by the kinescope (40). A signal source (HB,
R2), coupled to .the controllable current source (82,90,92,96),
.inhibits production of the measurement current (Im) during
retrace portions of the selected lines and enables production of
the measurement current (Im) during trace portions of the
35 selected lines. o

Advantageously, the signal source provides suppression of
visual artifacts due to AKB operation when using direct view or



- _ REp _
A preferred source of horizontal line rate signals for 35 gpl ank’f‘ﬁﬁh’!ﬁ%SHEET
retrace portion of the neasurenent current is shown in Fl G

~discussec in detail later. Briefly, the Ereferred sour ce CoEmeetsy
"heater" or filament supply for the kineScopes which is obtained from
flyback pulses in the deflection 8 portion of unit 20. Advantageously,

this source is qu :ahu b I8 fering [ e Rioh
prevent adverse FB(&;& F?llgho? ti%é;’rs%ﬁp[ag?&ng] ﬁ@?eﬁg&t{éég %Q.Bﬁ{cugbgﬁkicng fion
generators, sandS8EiNg T&tFacs t@,tefé’tags-). The line rate pul ses are high
(e.g., 20 volts or so) 5 duri m fafhgejs'cﬁ tioR! 6P GRe | DEHY s and 'l ow
oo yomeoztiye) " SoldFoing "End fofe: " FEdiRSs of ' (he itiventon "fre*% o
5 illustrated in the accompanying drawing, wherein like elements

are denoted by like reference designators, and in which:
, FIGURE 1 is a block diagram, partially in schematic form, of
television apparatus embodying the invention; '
FIGURES 2A and 2B are pictorial diagrams illustrating
10 certain types of geometric distortion (pincushion effects)
characteristic of direct view and production kinescopes:
FIGURE 3 is a schematic diagram of portions of the
apparatus of FIGURE 1; and _
FIGURE 4 is a detailed schematic diagram illustrating a
15 preferred source of retrace blanking signal for use in the
apparatus of FIGURE 1. '

Detailed Description
. The projebtion television receiver 10 of FIGURE 1 includes a
switch 12 for selecting a baseband video signal S1 provided by an

20 auxiliary input terminal 14 or a baseband video signal S2
provided by an RF processing unit 16 having antenna input
terininal 18 for connection to a suitable RF video source such as an
antenna, cable or VCR. Unit 16 may be of conventional design
including, for example, a tuner, IF amplifier and video detector for

25 converting the RF input signal S3 applied to terminal 18 to
‘baseband form. The selected video signal S4 (i.e., signals S1 or S2)
selected by switch 12 is applied to a baseband video processing
and deflection unit 20 which produces component video signal R
(red), G (green) and B (blue) and a vertical timing signal Fv (e.g.,

30 vertical retrace). Unit 20 -is of conventional design and includes,

' illustratively, color demodulation circuitry, control circuitry for
hue, tint, brightness and contrast as well as a matrix for
generating the RGB' component signé.ls and synchronizing and

~deflection circuitry which provides the vertical retrace signal Fv.

35 The RGB color signals. are applied to respective cathodes 30,

32 and 34 of red, green and blue projection kinescopes 40, 42 and
44 Dby means of respective kinescope driver amplifiers 50, 52 and



of line rate (bl anking) Si gnal s, resistor R2 shoul
than resistor, RL. (Exenplary values are 18 k-Chns fijor R1L and 100 k- Ohgs for
R2.) \Wen S|gnal HB is low, resistors RL_and 1 0

R paat-. & @¥ud0cur rlent
fromtermnal 11 to ground thus setting?he anplit '
current I'm However when signal HB is high (illustratively, 20 volts. or

S0) resistor pp es current,  to m nal 20 that cou racts the
current withdr avvr§ tconEqlagrids ‘b{/ i;%sklgﬁﬁﬁomi achEB\‘&FﬁgF%/ a4 GOMMPNt he

trace 1 5 |nter\taf@-eﬁb|5 povéntidlot(grogadRt ors aid in generating the
Tesistor current cancdld %ﬂa@#&e 8, Wil bECERpIMe, e BRI, o
As a result, the "hangingeARB setraemilines'i is solvededn dhei pEeseat tinyertion
intervals of he wifBodEaey ﬁﬂﬁ?tarﬁy%ﬁdaﬁuo’ﬂ‘%ﬁ hﬂaflahsgwtﬁ Ronbro? uaf
“hangi ng" retrace || nes Xt T‘gn He verdt fcr . latt“%lvalhl ﬁt % ta o
active picture i Mg eby elininating the need 'for re y hig §
grid dnver transistors and associated timing and voltage
translating circuitry. The economic benefit is readily apparent.
Additionally, there is a technical benefit in that the reduction of
10 components leads to an improvement in the overall circuit
reliability as compared with systems employmg control grid
‘modulation.
A beam current sensing circuit 60 is coupled between the
output of driver amplifier 50 and cathode 30 of kinescope 40 for
15 sensing the kinescope beam current. Beam current sensing circuits
62 and 64 are similarly disposed between driver amplifiers 52
and 54 and respective ones of cathodes 32 and 34 of kinescopes
42 and 44. The beam current sensors 60, 62 and 64 provide
respective beam current representative signals S5, S6 and S7 to
20 respective inputs of a red beam current regulator 72, a green
~ beam current regulator 74 and a blue beam current regulator 76
in an AKB circuit 70 (outlined in phantom). In the interest of
improved cost and reliability, it is preferred that the AKB circuit
70 be of an integrated circuit type rather than the discrete '
25 component type.  Other regulators, either discrete or integrated,
may be used provided the regulator circuitry topology is such as
to enable amplitude modulation of the regulator measurement
current source which induces beam current conduction during the
AKB regulation cycle.
30 AKB circuit 70 includes the three beam current regulators
72, 74 and 76 noted above and also includes a sample pulse
generator 78 and a measurement current bias source 82 which
commonly control the operation of the three individual regulators.
Sample pulse generator 78 is coupled at the input terminal 80
35 thereof to receive the verfical timing signal' Fv which identifies
the vertical blanking interval and generates AKB sample pulses SP
which are supplied to each of the regulators 72, 74 and 76. The
sample pulses, which control the timing of the AKB cycle, follow

RerENOSHENTISMEET |lar ger




elimnated. To summarize -the foregoing, briefly, when in| GELACEME EET
driver anplifier (50) applies the video signal (red) to i{{ he c'dt&
(30) of kinescope (40) for producing i mages. The beam cuf f@tt: sensor-{60)-

coupl ed to the kinescope (40) provides $anpl es (S5) of tfe Kiiescope peam
Cur.rent (k) to the AKB circuit (70). The AKB ci Irgui t i nﬁl udes ar ier
e ooty SR rolind myh, B e AR P
lines of the verafi tha videaesignalob4 tand Jasietorsseyeanl livgs . (e/g.c dtplgastgwo
et oo aueAOAThS BB eriit Boatn S fodmiT gl NS
i nescope ar i verromtist szt 68) WiiCh cEomebls™ RS AmpHbidE of mehstmeRs,
(bl ack |evel $ ofcurhents nppaduatids ihayles teguidtersi whishopdadgdes .be@m ccutrent i s
provided (a sourgmdattibh fl 48! Bin@SCbpesS46! A2 Bhd 44 during the AKB
: regulation cycle. _ _
The red, blue and green regulators 72, 74 and 76 are
identical and so only the details of one, the red regulator 72, are
10 shown. In regulator 72 the control signal CS produced by _
measurement current bias source 82 is applied to the base of an
NPN transistor 90 having an emitter coupled to a point of
reference potential (ground) via an emitter resistor 92 and having
a collector coupled to an output terminal 94 by a switch 96.
15 Transistor 90 functions as a current source producing the
' measurement current Im in proportion to the control signal CS.
Switch 96 is controlled by the sample pulse SP produced by
~generator 78 during and couples the current Im to 'output 94
during a few lines of the vertical interval after occurrence of the
20 vertical synchronizing (retrace) pulse Fv. Terminal 94 is coupled
to an AKB bias input 96 of kinescope driver amplifier 50 which
causes amplifier 50 to produce a gray level drive signal to
kinescope 40 during the AKB regulation cycle.
The actual beam current produced by kinescope 40 depends
25 on factors such as temperature, age and the effective cathode
impedance which is a non-linear function of the cathode drive
voltage. Sensing circuit measures the actual beam current
conducted by kinescope 40 and applies the beam. current signal S5
to the inverting input of keyed comparator amplifier 100 in
30 regulator 72 via input terminal 98. Amplifier 100, keyed or
- enabled by the sample pulses SP, compares signal S5, which
represents the actual beam current, ) with a reference signal Vr
for controlling a current source 102 that is coupled to supply a
feedback adjustment or "correction” current to kinéscope driver
35 amplifier 50 for regulating the black level of displayed images.
Current adjustments are made during the vertical blanking
interval of the video signal S4 in synchronism with the sample
pulses SP provided by the sample pulse generator 78. Specifically,




and coupled to the control input (110) of the neasurenment current source
(82, 90, 92, 96) for inhibiting production of the . : e
(Im during re-trace portions of the selected lines a d”??}fA‘e%ﬁaq

production of the neasurenent current (Im) during trage portﬁ -of the
selected lines. FIGURE 3 illustrates circuit details of &°kinescope dri
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of acting as a bthief sampip| pilser génsratdre 78ngenérates \a demple gpudse aBB ak the
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i s determ ned byaPPying a sample measurement or “reference” current produced
5. by transistor 90 to the driver amplifier 50 which is used to
' determine the actual beam current.
Amplifier 100, keyed by the sample pulse SP, determines if
. the kinescope cathode current Ik is above or below the value
corresponding to the reference voltage Vr and suppliés a control
10 signal S9 to the bias current source 102 in a sense to adjust the
kinescope black level to the desired level represented by Vr. The
control signal S9 is smoothed by means of an integration capacitor
104 which is external to the. integrated circuit 70. As more
samples are accumulated during an AKB cycle an equilibrium or
15 ‘steady state" condition will be reached in which the correction
" current Ia supplied to driver amplifier 50 will be just sufficient to
maintain the black level drive for kinescope 40 at a level '
determined- by the ‘reference voltage Vr applied to the amplifier
100. The feedback in the red kinescope driver control loop is
20 negative and so counteracts any tendency for an undesired change
" in the black level which may be due, for example to component
aging or to temperature variations.
The measurement current control signal CS for all three
kinescope regulators 72, 74 'ar_ld 76 is provided by the common
25 measurement current bias source 82 which is programmable by
means of a control terminal 110 which is coupled to ground
reference potential via a resistor R1 and to a source of horizontal
line rafte' signal HB or flyback pulses FB by resistor R2. Within
~ source 82 terminal 110 is coupled to the emitter of a transistor
30 current source which provides measurement current bias which
varies inversely with the resistance between terminal 110 and
ground. The greater the resistance, the lower the measurement
current bias and vice versa.. |
A preférred source of horizontal line rate signals for
35 Dblanking the retrace portion- of the measurement current is shown
in FIGURE 4 and discussed in detail later. Briefly, the preferred
source comprises the “"heater” or filament supply for the
kinescopes which is obtained from flyback pulses in the deflection

T




ratio of a collector |oad resistor 306 of the commopn ba

transi stor 304 and an enitter |oad resistor 303 in the gnfERiECE ‘i‘ﬁé‘u ?K
i nput transistor 302. The relatively high output inpedafce of

anplifier is reduced by means of a 15 dnpl enent ary end|tP&: f%tqvwer """
buf fer anplifier conprising transi stors 308 and 310 having em tter
el ectrodes coupled via protection resistor 316 to cathode 30 .of klnescope
40 and having r epqrsion of unitg@0c Advantageonsly nghise Spurcs: ds Fuite, 1busy and

Lgle'nr fcg'rl egL ?[:.‘(é" iquirest ggt Bgl?&‘i‘u{gesdﬁtd@ﬁér FhEaHOTB! pr@Eentchdvéred louding 20
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col l ector of trathei dingr trage mtervals \ﬁflen using t e heater vo age as a source
of line rate (blanking) signals, resistor R2 should be substantially
larger than resistor R1. (Exemplary values are 18 k-Ohms for R1
and 100 k-Ohms for R2.) When signal HB is low, resistors R1 and
10 R2 both conduct current from terminal 11 to ground thus setting
the amplitude of the measurement current Im. However, when
-signal HB is high (illustratively, 20 volts or so) resistor R2 supblies
current to terminal 20 that counteracts the current withdrawn
~ from terminal 20 by resistor R1. Accordingly, during the trace
15 intervals (HB low) both resistors aid in generating.the
measurement current Im and during the re-trace intervals (HB
high) the resistor current cancel and the measurement current Im
is forced to zero. As a result, the measurement current Im is
blanked during re-trace intervals of the AKB measurement cycle
20 and the forgoing problem of "hanging" retrace lines extending
. from the vertical interval into' the active picture interval is
eliminated.

To summarize the foregoing, briefly, when in operatlon the

driver amplifier (50) applies the video signal (red) to the cathode

25 (30) of kinescope (40) for producing images. The beam current
sensor (60), coupled to the kinescope (40) provides samples (S5)
of the kinescope beam current (Ik) to the AKB circuit (70). The
AKB circuit includes a measurement current source (82, 90, 92,
96) coupled to the driver amplifier (50) for applying a

30 measurement current (Im) thereto during selected -lines of the
vertical interval of the video signal (S4). A comparing circuit
(100, 102, 104) compares the beam current samples (S5) for
producing and applying a correction or adjustment current (Ia) to
the kinescope driver amplifier (50) to regulate a particular

35 parameter (black level) of the images displayed by the kim_ascopc
(40). Circuitry is provided (a source of HB signals and resistor R2)
and coupled to the control input (110) of the measurement.
current source (82, 90, 92, 96) for inhibiting production of the



provi des an output for beamcurrent flow to the AKB current sensor input

termnal 98. The neasurenent current input fromterm nal —the AKB
circuit i's applied to the emtter of the commpbn base con MCQW- -
transi stor 304. 3 0 To briefly su®marize the operlation of é‘nﬁﬁ*ﬁ:é'r

50 and sensor 60, the transistor 302 anplifies the red Vi ew®:i.ng

|
‘wWith a gain determ ned by the ratio or resistors 306_anc'f:5'- . RS '3695
304 suppresses tmeasureneentefcugtantbyImpgduringngetrasec portionsr of otheage of -
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Iroeduce c?/oss ov eFURFRE ?(fmsoﬁ!lnn&pﬁiaﬁ?g?%t?% &t'/‘i ﬁ\?s sﬁlﬁclt‘if?ﬁﬁ“’rﬁand an °
i npedance reducti on aBIGHRE & iHasgary tireuitedetailsrofent kineschbpsidiivers 314
and 312 [imtg ~ amplifier and beam current sensor suitable for use as amplifier 50
' and sensor 60 and in which, advantagéously, the - sensor provides
dual functions of acting as a buffer amplifier for the amplified
video signal and as a beam current sensor. Amplifier 50 includes
an input transistor 302 coupled in cascode with an output
10 transistor 304. The gain of the amplifier is determined by the
ratio of a collector load resistor 306 of the common base
connected output transistor 304 and an emitter load resistor 303
in the emitter circuit of input transistor 302. The relatively high
output impedance of .the amplifier is reduced by means of a |
15 complementary emitter follower buffer amplifier comprising -
transistors 308 and 310 having emitter electrodes coupled' via
protection resistor 316 to cathode 30 of kinescope 40 and having
respective surge current limiting resistors 312 and 314 in their
collector circuits. These resistors are sometimes referred to as
20 being for "suicide prevention" as. they limit the maximum
transistor rail to rail current flow during simultaneous conduction
of the transistors 308 and 310 which can occur briefly. under large
signal transient conditions. Diode 318 provides an offset between
the base . electrodes of transistors 308 and_' 310 for reducing the
25 amplifier cross-over distortion. The collector of transistor 308
provides an output for beam current flow to the AKB current
sensor input term_iné.l 98. The measurement current input from
terminal 94 of the AKB circuit is applied to the emitter of the
common base connected output transistor 304.
30 To briefly summarize the operation of amplifier 50 and
sensor 60, the transistor 302 amplifies the red video input signal
with a gain determined by the ratio or resistors 306 and 303.
Transistor 304 suppresses the Miller effect by regulating the
: collector voltage of transistor 302 at a constant value (12 volts
35 ‘less Vbe 304). Diode 318 partially offsets the output drive signals
to the buffer amplifier 60 to reduce cross over distortion.
Amplifier 60 provides unity gain and an impedance reduction as
well as sensing the beam current Ik. Resistors 314 and 312 limit




10 maximumrail to rail current flow through transistor§ @88 5050k et N
| arge video transients. The collector current of transigtor 308 representq
t he ki nescope beam current and a portion of it is sent t@até erln&rNLN 4390 s

the AKB sensing current with 5 the nedfurenent current—beirg—appied—teo
the emtter of transistor 304. In FIGURE 4 the source of retrace bl anki ng
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Resistor R 1, i 3dbndhinigilange hldeétZtrappieness ThescoHeetor cmnrclmtofbl as to
o | D3RSO SR RS, Beu b ke, o
t hrough R2 supplPersion pf txﬁels sent to termm as the Af(% sensmg current with
5 the measurement current being applied to the emitter of
transistor 304.

In FIGURE 4 the source of retrace blanking signal for
modulation of the AKB measurement current Im injected into
amplifier 50 is. provided by resistor R2 coupled between AKB pin

10 110. Resistor R1, in combination with R2 applies measurement
current bias to pin 110 when the filament (heater) voltage is low
(e.g., below ground, as shown in the inset waveform). When the
flyback pulse is high, the current through R2 supplies all the
current conducted by resistor R1 and so none flows into pin 110

‘15 and the beam measurement current is disabled (reduced to zero)
thereby blanking the hanging AKB measurement retrace lines in
the vertical interval.

~ Other sources of suitable blanking pulses may be used-
instead. For example, the baseband video signal provided by

20 switch 12 may be applied to a separate detector for detecting the
horizontal blanking or an existing detector in unit 20 may be used
for this purpose. An advantage of using the heater voltage
(flyback pulse) for this purpose is that this pulse is quite robust
and so one does not need a buffer amplifier to prevent loading of

25 other circuitry. In other words, the current available from sync
signal detectors, sandcastle generators and the like which could be
used. as a source of the blanking circuit may be limited and may
require buffering to operate the AKB blanking whereas the
filament (heater) supply is a high powered signal which requires

30 no buffering or isolation circuits to drive the AKB blanking input.
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For exanple, the baseband vi deo signal provi ded by 20 switch 12 may be
ap'pl ied to CIsAIMSat e detector for detecting the horizontal blanking or an
existing detector in unit 20 may be used for this purpose. An advant.age of
using the heater voltage (flyback pulse) for this purpose is that this

pul se is quite rdeuMideoddisplay capparatusyt compdisinguf fer anplifier to
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providing samples (S5) of the kinescope beam current (Ik); and an

AKB circuit (70) characterized by:

a measurement current source (82,90,92,96) coupled to said
driver amplifier for applying a measurement current (Im) thereto
during selected lines of the vertical interval of said video signal
(S4),

a gompar';ng circuit (100,102,104) for comparing said
samples (SS5) with a reference signal (Vr) for producing and
applying a correction current (Ia) to said driver amplifier (50) to
regulate a parameter of said images diéplayed by said kinescope
(40); and

circuit means (HB, R2) coupled to a control input (110) of
said measurement current source (82,90,92,96) for inhibiting
production of said measurement current (Im) during retrace
portions of said selected lines and for enabling production of said

measurement current (Im) during trace portions of said selected
lines. '

2. Apparatus as recited in Claim 1 characterized in that said
circuit means (HB, R2) comprises means for applying a variable
current to said control input (110) of said measurement current
source (86,90,92,96), said variable current having a first value
(low) during said trace intervals of said video input signal (S4).
and having a second value (high) during said retrace intervals of
said video input signal (S4). '
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of first second and third klnescope cathodes; first, second and third
current sensors coupled to respective ones of said cat hodes f or provi di ng

respect lve Tirst;seeOnt A &N rdd P iROBaith" | <HarkBHRY W Baf"Rlid:
circuit means comprises a first resistor (R1) coupled between said
control input (110) of said measurement current source
(82,90,92,96) and a source of reference potential and a second
resistor (R2) coupled between said control input (110) of said
measurement current source (82,90,92,96) and a source of
horizontal ‘synchronizing signals (HB).

4. Apparatus as recited in Claim 1 characterized in that said
circuit means (HR,R2) comprises a first resistor (R1) coupled
between said control input (110) of said measurement current
source (82,90,92,96) and a source of reference potential and a
second resistor (R2) coupled between said control input (110) of
said measurement current source (82,90,82,96) and a heater
electrode of said kinescope (40).'

5. Video display apparatus (10) including a kinescope (40)
having an electron gun, a source of video signals having image
trace and re-trace intervals coupled to an intensity control
electrode of said gun via a video signal path and an AKB system
(70) for automatically controlling an operating parameter of said
kinescope, said AKB system (70) characterized by:

first means (72) for providing an auxiliary signal during a
kinescope operating parameter monitoring interval including said
trace and re-trace intervals;

means (98) for coupling said auxiliary signal to a given point
in said gun to induce beam current having a magnitude related to
said operating parameter of said kinescope; '
| means (100,102,104) for providing a control signal Ia
related to the magmtude of said beam current Ik;

means (94) for coupling said control signal Ia to said v1deo
signal path for regulating said operating parameter of said
kinescope; : )

said auxiliary signal exhibiting a first amplitude during -said
image trace intervals included within each said monitoring
interval for developing said induced beam current and exhibits a

This Sheet Has Been Rerllaced




an AKB syst efffFretering=fiesi—second and third AKB regul ators,
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said first means (72) includes a controllable current source
(102) having an output (316) coupled to a cathode (30) of said
gun and having a control input (S9) for controlling the magmtude
of current produced by said controllable current source (102);

second means (304) for providing a control current to said
control input of said current source; and '

third means (302,303,304) for varying the magnitude of
said control current between a first level during said trace
intervals and a second level during said retrace intervals.

6. Apparatus as recited in Claim 5 wherein said third means
comprises a synchronizing signal source having a first potentiél
during said trace interval and a second potential during said
retrace interval and an impedance coupling said source to said
control input of said controllable current source.

7. Apparatus as_'-r'ecited in Claim 5 wherein said third means
comprises means coupling a heater terminal of said gun to said
control input of said controllable current source.



conprlses a first resistor (Rl) coupled between $
sai d neasurenent current source (82,90, 92,96) and ?
potential and a second resistor (R2) coupled bet Wegmiesali . d.% | put
(110) of said neasurenent current source (82,90, = :
hori zontal synchronizing signals (HB). 44 Apparatus as reC|”
characterized in that said circuit nmeans (HR R2) conprises
(R1) coupled between said control input (110) of said neas
source (82,90, 92, 96) agemMATIOUKINESCOPE BIABCE is¥sT®EM] a second
resistor (R2) couple etween said control input (110) of said measurenent
current source (82,90,82,96) and a heater

ABSTRACT

A controllable current source in an AKB circuit (70) applies a
measurement current (Im)to a kinescope driver amplifier (50)
during selected lines of the vertical interval of a video input signal
to induce a beam current in a kinescope (40) coupled to the driver
amplifier. A comparison circuit (100, 102, 104) compares samples
(S5) of the beam current (IK) obtained during the selected lines with
a reference signal (Vr) and applies a correction current (Iq) to the
driver amplifier (50) for regulating a parameter (e.g., black level) of
images displayed by the kinescope (40). A signal source (HB, R2),

| coupled to the measurement current source (82, 90, 92, 96), inhibits
production of the measurement current (Im) during retrace portions
of the selected lines and enables production of the measurement
current (Im) during trace portions. of the selected lines.

Figure 1
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means (94) for coupling-said control signal la to said video signal path
for regulating said operating paraneter of said Kines o ary-
signal' exhibiting a first anplitude during said.i ngg%gﬁég'ﬂ§§F%§Is
‘included within each said nonitoring interval for éel opifr@ NOY 9 dliced
beam current and exhibits a This Sheet Has Been Re <76 A second .
anplitude during said imge re-trace hﬂ&erval for precludl ng devel opnent of
sai d induced beam current; and wherein: said first neans (72) includes a-

control |l able current source (102) having an output (316) coupled to a
cathode (30) of said
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gun ahd havi nga-contral input (S9) for controlling the nmagnitude o) e
current produced troIIabIe current source (102); second neans
(304) for provi du ﬁ g 'I ﬁwrent to said control input of said current

source; and thir 304) for varying the nmagnitude of said
control current between a flrst | evel during said trace intervals and a
second |l evel during said retrace intervals. 6. Apparatus as recited in
Claim5 wherein said third neans conprises a synchroni zing signal source
havi ng a firsWhptt &at cdnimed Ag:said trace interval and a second potenti al
during said retrace interval and an inpedance coupling said source to said
control input of said controllable, cyrrent source. 7. Apparatus as recited
in daimb5 whereinlsaid PHPFdtﬁé&ﬂéséeﬁpgﬁ§E§aﬂe§HEaEBGHPvnﬁoﬁpﬁéﬁﬁég

termnal of said gEarke,sapéceant r ahdi NpHira8f $8d€ocodtivét abdfpTIf 1&PE
source. coupled to apply respective ones of first second and third
5 component video signals to respective ones of first second
and third kinescope cathodes;
first, second and third current sensors coupled to
respective ones of said cathodes for providing respective
first second and third cathode current indicating signals;
10 an AKB system including first, second and third AKB
\— regulators, each having an input for receiving a respective
cathode current indicating signal and an output coupled to
supply a respective black 1level control current to a
respective one of said kinescope drivers, each said black
15 level control current including a black 1level bias
component, Ia, and a black level measurement current
component, Im; and
means responsive to an analog voltage provided by a
heater of one of said cathodes for controlling the
20 magnitudes of said black level measurement currents during
horizontal trace interxrvals and for suppressing said black
level measurement currents during horizontal retrace
intervals.
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AUTOMATIC KINESCOPE BIAS CONTROL SYSTEM

ABSTRACT

A controllable current source in an AKB circuit (70) applies a
measurement current (Im)to a kinescope driver amplifier (50)
during selected lines of the vertical interval of a video imput signal
to induce a beam current in a kinescope (40) coupled to the driver
amplifier. A comparison circuit (100, 102, 104) compares samples
(S5) of the beam current (IK) obtained during the selected lines with
a reference signal (Vr) and applies a correction current (Iq) to the
driver amplifier (50) for regulating a parameter (e.g., black level) of
images displayed by the kinescope (40). A signal source (HB, R2),
coupled to the measurement current source (82, 90, 92, 96), inhibits
production of the measurement current (Im) during retrace portions
of the selected lines and enables production of the measurement
current (Im) during trace portions of the selected lines.

Figure 1
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