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as nay ‘he enployed in a video signal processing systemfor auto ital g

conU,oI ling the bias of : an i mage reproduci ng e
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current | evel . of kinescope operatlng parameters (e. g., due to aging and
temperature effects) ~ One type of AKB system is disclosed
in U. S. patent 4,263,622 of Werner Hinn, titled
20 "Automatic Kinescope Biasing System".:
An AKB system typically operates during image
" blanking intervals, at which time each electron gun of the
kinescope conducts a small black image representative
blanking current in response to a reference voltage
25 representative of black video signal information. This
current is monitored by the AKB systeh to generate a
signal which is representative of the currents conducted
during the blanking-interval, and which is used to
_ maintain a desired black cﬁrrent_leVel.
30 ~ In an AKB system of the type described in the
aforementioned Hinn patent, control circuits respond to a

periodically derived pulse signal with a magnitude
representative of the cathode black current level. The
derived signal exhibits a3 level other than zero when the

35 black current level is correct, and different levels
(e.g., more or iess positive) when the black current level
is too high or too low. The derived signal is processed
by control circuits including clamping and sampling



is too high or too low. The derived signal is processed by control ,
circuits including clanping and sanpling -2- networks for develaplng a

ki nescopg bi as correction signal whi.ch increases or decreases i-n nmagnitude
and is led to the kinescope for maintghping a correct black current
| evel . | If the electron guns of the kinescope are identica
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automati cal$y. qoxres® Blacknimage | displbaytcondipionerthecelectronri gunsope

bi as, however, ¥dercéhiduct currents which, although different in .
magnitnde, nevertheless correspond to correct black image
currents. Associated with such different black currents

= are electron gun cut-off voltages which, although mutually -
20 different in magnitude, correspond to correct cut-off
voltages. B - |
it is herein recognised, in accordance with another aspect
of the invention, that an AKB system, employed in conjunction with a '
kinescope haying plural electron guns which exhibit dissimilar electron
25  gun conduction characteristics, should maintain the black current levels
and associated cut-6ff voltages which correspond to a.correct black imdce
current condition, even though such black current levels and
associated cut-off voltages are mutually different from
one.electron gun to another. Such black current level and .
30 associated cut-off voltage relationship's should be
~maintained automatically. The AKB system should operate
to properly correct kinescope bias, however, when the
initially established black level electron gun currents
change due to a change in the“0perating_paraméters of the
35 kinescope because of aging or temperature effects. These
objectives are satisfied by the AKB system disclosed
 herein.
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initially established black level electron gun currents change due to a
change in theroperating paraneters of, 6 the 35 ki nescope because of aging
or tenperature effects. * These objectives -are satisfied by the AKB system
di sekosed ‘herein: -3- According to anot her_ aspect of the invent ifg

is provided a video signal processing systenT?ncIudLng_a col or i mayé .
reproduci ng device with plural el ectron guns each having a cathode intensity
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potentials for providing res ecélve bias control, si aL%kéo respective .
el ectron guns of tﬁ%rﬁ?‘gﬁs%%ﬁé? ?cp}ﬁ?lﬁt‘éﬁ‘ﬁr%ﬁ%%‘f cHhe Ferresperding
conducted by the etathode porentialksiibéimgisubjettetcaaxhibd tithg mutual
leotron guns 1 n ekl B Ches. | WRe R TbT0E T O Fontadic e Saxdte 4e,
control signals areengtrahiedaytonaticallyshyimeans ofr sdonalodertiviiog tregwinikagndfa
an el ectron gy9 dutbREré IWELWoRKi Nthéi §EgRAT dELiviNg 'NétWwork /@€rives
—auxiliary signal . - . .
signals respectively representative of electron gun black
current variations produced in accordance with changes in
the operating parameters of the reproducing device. | The control
network responds to the magnitudes of both respective
20 derived signals and initial cathode potentials for
providing respective bias control signals to respective
electron guns of the kinescope, to maintain correct black
current levels conducted by the electron guns in |
| substantially the same mutual relationship as exhibited by
25  the conduction clga;acteristics of the electron guns.
_ In accordance with an embodiment of the invention,
auxiliary con_troi signals are provided with a magnitude
proportional to the bias of an electron gun during image
| blanking bias control intervals. The auxiliary signal
30 exhibits a magnitude and sense for negating the response
 of the control network to the magnitude of the derived
signal when the derived signal is representative of a
correct black current level.
In the drawing: _
s FIGURE 1 shows a portion of a color television
receiver including an AKB system and associated apparatus
according to the present invention; .




30 exhi bits a magnitude and sense for negating the response of the

etwork to the magnitude of the derived signal when the: derlved

s representative of a correct bl'ack current level. In the dramnn%', »
FIGURE 1 shows a portion of_g color television receiver
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associated with the o atlon of the f FI and FI GURE 3 shayg
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signals r, g and b. These szgnals are amplified and
otherwise processed by clrcults w1th1n v1deo output signal
processing networks 14a, 14b and 1l4c, respectzvely, which
. supply high level ampl1f1ed color 1mage slgnals R, G and B-
20 to respectzve cathode intensity control electrodes 16a,

- 16b and 16c of a color klnescope 15. Networks 14a, 14b
and 1l4c alSO'perform functions related.to the AKB
operation, as will be dlscussed. Kinescope 15 is of the
self—converglng in-line gun type with a commonly energlzed

25 ' control grid 18 associated with each of the electron guns

‘comprising cathode electrodes 16a, 16b and 16c, and a
common screen grld 17 also assoczated with each of the
three electron guns. Bias for screen grld 17 is provided
by means of an adjustable bias control network 19.

30 - ‘Since output signal processors 14a, 14b and 1l4c

- are similar in this embodzment the following discussion
of the operation of processor 14a also ‘applies to
processors 14b and l4c.:

Processor l4a includes a kinescope'driver stage
35 comprising an input common emitter tramsistor 20 which
receives video signal R from processor 12 via an input
resistor 21, and an output high voltage common base
transistor 22 which together with transistor 20 forms a




comon screen grid 17 also associated with each of the three el ectron guns.
Bias for screen grid 17 is provided by neans of an adjustable bias control

petwork 19. .30 Si nce output signal processors 14a, 14b andazi4c
arehsimlar in this enbodinent, the follow ng discussion of the opetgtkon

of processor 14a also applies to processors T and 14c. Processor 1l4a
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stabilize thel®C ofetermined deithe nadticmd itheewaluwepolf. féédback resistér
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collector-emtter t hs of transistors 20, 22 serves_to, el'op a vol t age,
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intervals. Resist f La i junction with the AKB system of the
o upitas dgw

receiver, which w now ) . A timng signal generator 40
contai ni ng | C - sensing resistor 30 DC coupled in series with

and between the collector-emitter paths of transistors 20,
22 serves to develop a voltage, at a relatively low
voltage sensing node A, representing the level of -
kinescope cathode black current conducted during kinescope

20 blanking intervals. Resistor 30 functions in conjunction
with the AKB system of the receiver, which will now be

. described. '

A timing signal generator 40 containing logic
control circuits responds to periodic horizontal _

25 synchronizing rate signals (H) and to periodic vertical
synchronizing rate signals (V), both derived from
deflection circuits of the receiver,'for generating timing
signals Vgr Vg Va, Vp and V, which control the éperation
of the AKB function during periodic AKB intervals. Each

30 AKB interval begins shortly after the end of the vertical
retrace interval within the vertical blanking interval,

_ and encompasses several horizontal- line intervals also
within the vertical blanking interval and during which
video signal image information is absent. These timing

35 signals are illustrated by the waveforms in FIGURE 2.

Referring to FIGURE 2 for the'moment, timing
signal VB' a video blanking signmal, comprises a positive
pulse generated soon after the vertical retrace interval
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20

assoc1ated WIth the signal sampling function of the AKB
system. T1m1ng signal Vs, a sampling control signal, -
occurs after signal Vc and serves to time the operation of

' a sample and hold circuit which develops a DC bias control

25

slgnal for controlling the kinescope cathode black current
level. Signal V - encompasses a sampling interval the
beglnnlng of whlch is slightly delayed relative to the end

‘of the clamp;ng interval encompassed by signal V., and the

end of which substantially coincides with the end of the
AKB interval. A negatlve-901ng aux111ary pulse VP

'c01nc1des w1th the sampllng 1nterva1 51gnal timing delays

30

35

__blas for grid 18. In response to positive grid pulse V,

TD 1nd1cated in FIGURE 2 are on the. order of 200

nanoseconds

Referrlng again to FIGURE 1, durlng the AKB'
interval posltlve pulse V (e .g., on the order of +10
volts) forward biases gr1d 18 of the iinescope, thereby
causlng the electron gun- comprlslng cathode 16a and grid
18 to 1ncrease conduction. At times other than the AKB
1ntervals, signal v prov1des the normal, less positive,
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‘a sanple and hold circuit mhlch devel ops a DC bi as control signal for
control It ng tthe ki nescope cathode black current level. Signal V[er :
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few m croanperes). The |qeuc%u poiéflve at.hode_out put pul se
appears at the coI*Qﬁﬁ?ﬂs?ﬂPEQRﬁﬁﬁ e Gakhede; BulA® bSse i nput
of transistorl®0 \/p:aesezm.st mhéinmea’g dulm-em.r centductedubyi tpangistor 20
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present. The |ncreas ansi a Vo
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at node Ais lﬁt ereurranth\representative cathode output pulse. The
magnitude of the voltage change at node A is determined by
the product of the value of resistor 30 (e.g., 560 ohms)
times the magnitude of the incremental current flowing
through resistor 30.

20 The voltage change at node A 1s coupled via a

small resistor 31 to a node B at which a voltage change
Y essentially corresponding to the voltage change at

node A, is developed. Node B is coupled to a bias control

voltage ptocessing network 50. Network 50 includes an

25 input coupllng capac1tor 51, an input clamping and
sampling operational ampllfler 52 (e1g=, an ‘operational
transconductance amplifier) with an associated feedback

switch 54 responsive to clamping timing signal Ver and an
average responding charge storage capacitor 56 with an

30 . associated switch 5SS respbnSive to sampling timing signal

' Vg. The voltage developed on capecitor 56 is used to
supply a kinescope bias correction signal via network 58
and resistor network 60, 62, 64 to the kinescope driver
via a bias control input at the base of transistor 20.

35 Network 58 includes. signal translating and buffer circuits
for supplying the bias control voltage at a suitable level
and low impedance in accordance with the bias control
input requirements of transistor 20.




t he product of the value of resistor 30 (e g., 560 ohms) tinmes the

magni tude of the increnental current flow ng through resistor 30: 20"
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S rendered non-conductlve 1n response to negative pulse VP
causing both re51stors,32 and 34 to be coupled between
node B and ground. Resistor 3l'causes insignificant.
20 attenuation of the voltage change developed at node A
 relative to the correspondlng voltage change (V )
developed at node B since the value of re51stor 31 (on the
order of 200 ohms) is small relative to the values of
resistors 32 and 34.
25  Prior to the clamplng 1nterva1 but durlng the
" AKB 1nterval the pre-exlstlng nominal DC voltage (_D
appearzng at node B charges the p051t1ve term1nal of
capacitor 51. Durlng ‘the clamplng interval when grld
drlve-pulse VG is developed the voltage at node A
30 decreases in'response to pulse V by an amount
representatlve of the black current level. This causes
the voltage at node B to decrease to a level substantially
equal to V. DC 1. Also durlng the clamplng interval,
timing signal Vé causes clamplng switch 54 to close (i.e.,
35 conduct) whereby the inverting (-~) signal input of
amplifier s2 is coupled to its output, thereby conflgurlng
amp11f1er 52 as a unlty galn follower amplifier. As a
result, a source of fixed Dc reference voltage V REF (e. g ’
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the descri bed During the immediately follow1nq sampling
interval, p051t1v% grld drive pulse VG is absent, causing
the voltage at node B to increase positively to the
, _pre-exzstlng nominal DC level V. that appeared prior to
20 the clamplng interval. 51multaneously, negative pulse VP
appears, reverse biasing diode 35 and perturbing (i.e.,
momentarily changing) the normal voltage translating and
coupling action of resistors 32,34 such that the voltage
at node B is reduced by an amount'v2 as indicated in
25 FIGURE 2. At the same time, clamping switch 54 is
rendered non-conductive and sampling switch 55 closes
(conducts) in response to signal Vs whereby charge storage
. capacitor 56 is coupled to the output of amplifier 52.
_ Thus during the sampling interval the input
30 voltage applied to the inverting signal input (~) of -
| amplifier 52 is equal to the'differehce between the
voltage at node B and voltage vy across input capacitor
51. The input voltage applied to amplifier 52 is a
'function of the magnitude of voltage change Vl, which can
35 vary with changes in the klnescope black current level.
The voltage on output storage capacitor 56
- remains unchanged during the sampling interval when the
- magnitude of voltage change Vi developed during the |




10 pre-existing nom nél DC |l evel (VDC) at node B and vol t age change
V[err] devel oped at node B during the clanping interval. Thus voltage
Vlerr] across capacitor 51 during the cl.anping reference interval is a .

funct jgiNof the level of black current repLggentative voltage changé V| er yd
whi c 5 vary. Voltage V[err] can be expressed as (V[err] - Verr])
- V[
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node B i ncrease?#@%‘%éll&é Qaha;ms (ﬁﬁ(ﬁmQﬂECltOr 56 in a dJ.rectJ.on
for 1ncrea51ng cathode black current conductlon.
COnversely, amplifier 52 proportionally discharges storage
; capac1tor 56 for causing decreased cathode black current
20 conductlon when the magnitude of voltage change. V1 is
greater than. the magnltude of voltage change V2'
As more specifically shown by the waveforms of
FIGURE 2, the amplitude "A" of voltage change V1 is
assumed to be approximately three millivolts when the
25 cathode black current level is correct, and varies over a
range of a few millivolts ( A) as the cathode black
cur:ent_level increases and decreases relative to the
correct. level as the operating characteristics of the
_kinescope change. Thus the clamping interval set-up
30 reference voltage V, across capacitor 51.varies with
changes in_the magnitude of voltage V, as the cathode
black current level changes. Voltage change V2 at node B
exhlblts an amplltude "AY" of approximately three
millivolts, which corresponds to amplitude "A' associated
35 with voitage_change_vl_when the black current level is
correct.
' .~ As 1nd1cated by wavefbrm VCOR in FIGURE 2, the
: voltage at the inverting input of amplifier 52 remains
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storage capacitor 56, causing the collector voltage of
transistor 22 to decrease whereby the cathode black
.current increases'toward the correct level. 1In either
case, several sampling intervals may be required to
achieve the correct black current level.

In some AKB systems it may be desirable to
develop black current representative voltage change vy

. during the sampling interval, rather than during the

preceding clamping interval -as described previously. In
such an alternative system grid drive pulse VG would be
timed to occur during the sampling interval, coincident
with a-positive auxiliary pulse V?. The negative-gding'
voltage change Vlland'ghe positive-going voltage change V2
developed in response to.auxiliary signal Vo then occur
simultaneously and combine directly at node B such that
they mutually cancel when the black current level is
correct (i.e., no voltage change is produced at node B).

The descrlbed comblned-pulse sampllng technique -
is discussed in greater detail in U. S. patent application
Serial No. 434,314 titled "Signal Processing Network For
An Automatic Kinescope Bias Control S stem", corresponding to
copending British Application (RCA 76583/78456}5 This application also
discloses additional information concerning the arrangement



by waveform V[err], the input voltage of anplifier 52 increases by an
anount A Wnen vol tage change V1 exhibits 5 anplitude "A + [err]",~ .
corres oy ' ng to a high black current level. In this event anpli fier 52 ~
out put storage capacitor 56, sajihat the bias-control vo'ItageV
the base of transi stor 20 causes the collector voltage of
transi S 22 t olACTERRS audidrialy ([denterilhedentl v aekweuu.r @8t decreases
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| nformation concternl r&@easarar afque@on of the value of resistor 32, in
addition to the values of 2, and resistors 31, 34.

20 Voltage change V2 developed at node B in response to the
negat:.ve-go:.ng pulse component of signal VP is
proportiocnal to the d:l.fference between these currents.

- The described AKB system, when employed with a
kJ.nescope displaying dissimilar electron gun conduction

25 characteristics, advantageously automatlcally maintains

 the black current levels corresponding to a correct black
image current condition even though such black current
levels are mutually different from one electron gun of the
kinescope to another due to manufacturing tolerances, for

30 - example. This feature of the dlsclosed AKB system will

- now be dlscussed. _ '
_ As noted previously, kinescope 15 is of the
. "self-converg:l.ng type with a single control grid 18 and a
| single screen grid 17 both common to each of the three

35 ki_nes_cope electron guns. The correct black current
conduction of the  kinescope can be established during
'rec_e:i;vei_' 'maﬁufaeture alignment by adjusting the bias of
screen grid. 17 by means of bias control network 19 (e.qg.,
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: preserved because the magnitude of voltage change V2 is
related to the DC voltage component appearing at sensing
20" node A during AKB operating intervals (neglecting the
effect of the induced cathode output current pulse
developed in response to positive grid drive pulse V).
This DC voltage component is proportional to the cathode
cut-off bias voltage as manifested by the DC voltage
25 component at the output of driver transistor 22, to which
the kinescope cathode is connected.
This relationship is defined by the expression

30 V2 =R __ By Voc By (Vp - ¥p)
| Ry Ry * Ry By,
‘where | | .
.35 " - Vz is the magnitude of voltage change Vo,

R, is the sum of the values of resistor 31 and
impedance 2, at node A,
R, is the value of resistor 32,
1?.34 is _the vaJ_.ue of res_istor 34,
40 ' Vpc is the value of the DC component at node A,
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different magn;tudes, even though each is derlved from a
common_slgnal Vé_ The_clfferent magnitudes of voltage
changes V, are'a function of the different cut-off
voltages as manifested by the DC components of different
'magnltudes developed at nodes A. The different magnitudes
of voltage changes V2 are such that, for the associated

potentionmeter) until one or more of the ki nescope cathodes T~
red vol tage. \Wen the kinesgope el ectron guns are |dent|chf

hode vol t K ol @
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mutual Iy different conduction chaxatieriyssigaal V. usonhthelerdennoguns can
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AKB control loop, the voltage developed at node B does not:

change ‘when voltage changes Vl and V2 are combined.

':Accordlngly, each AKB control loop remains quiescent.

25

The AKB control loops will remain quiescent
until the 1n1t1ally establlshed black currents change due
to a change'ln the operating parameters of the kinescope
because of kinescope aging or temperature effects, for
example. In this regard -assume that the kinescope

= operating parameters change such that the red electron gun

30
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conduction decreases whereby the associated cathode black
current is too low. The cathode output current pulse
induced in response to positive grid drive pulse Vg will
then correspondingly decrease in magnitude, the voltage at
‘node B willlchange in reSponse to voltage changes V1 and
V2' and the voltage on output storage capacitor 56 will
change with a sense for reducing the cathode bias voltage
developed at the collector of transistor 22 to thereby
return (i.e., increase) the cathode black current to the

- t‘.
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a change in the operating p3naFEGURE 3f the cdhlkectoe dutpuk o bHfa kiidexope

K nescope operat i Siooan SRpILELEE EXERBLELor T0 (Y o] vaE M ATy 1

conducti-on decreaggé'%ﬁ;ﬁErg ?Hi 1gw BC‘F’&?’éﬂl%’é?ﬁo%?e Wa%l@%% ftoo

|l ow. The cathodekmnepnbpeuvsentDpning AKB intervals, follower transistor

15 72 acts as a current sensor for directly sensing the level

~ of the cathode black current, which corresponds to the

emitter-collector current of transistor 72. A voltage
developed across a resistor 76 is directly proportional to
the collector current of transistor 72, which corresponds

20 to the cathode black current. A voltage divider
comprising resistors 82, 83 is coupled to the collector
output of transistor 70, for developing a voltage at the
junction of resistors 82, 83 proportional to the cathode
cut-off bias voltage associated with the correct black

25 current level established during receiver alignment.

The black'current representative voltage

developed across resistor 76 is applied to one input of a
differential input amplifier 80. The cut-~off voltaée
representative voltage developed across resistor 83 1s

30 coupled via a voltage translation network 85 (e.g.,
including level shifting circuits) to another 1nput of
differential amplifier 80. A sampling switch 86 closes
(conducts) in response to KEYING signals during AKB
sampling signals for coupling the output of amplifier 80

35 to a charge storage capacitor 88. A bias correction
voltage developed on capacitor 88 is a function of the
voltages across resistors 76 and 83, and is applied to the
kinescope (e.g., via transistor 70) for maintaining a

‘R[err] is the value of resistor 32, Rerr] is the value of re
40 N V[err] is the val ue of t he DC conponent at node!ﬁg -14-
U




i nduced in response to positive grid drive pufse VG w Il then

corr espondj decrease in magnitude, the voltage at node B wil i change in
response t tage changes V[err] and 35 V2, and the voltage on output
storage ca or 56 will change with a sense for reducing the cathode bi g

vol t age dev ped at the collector of transistor 22 to thereby return

(i.e.;, increase) _ t ?H@s EAirtdht Mevel - 1Heredl @ | evel . At
this tine the nacél??ﬁgg % l'vp‘?%%&?%% ejeg.[Z W (i:exhid;éeit a ne evel o’
associ ated with | FefRERRSe it PRhetP (%’l‘,?qu )2 tatdo ‘Iﬁlﬁﬁ%ﬁ%,“h&ch :
that the voltageveltagdeatrosstresistmhadedis rpropuoismal o Wwiid aprhode
changes V[err] L.y , I t O0p IS agai n quiescent). As

i ndicated by thggg?%%négﬁg%tc%ﬁ ?#*gkéﬁﬁiféis%§$hciples of the present
invention are applicable to systens which do not enploy the pulsed grid, 10
conbi ned- pul se sanpling technique of FIGURE 1. In FIGURE 3, the collector
output of a video signal anplifier transistor 70 is coupled via a high

vol tage PNP follower transistor 72 to a cathode of a kinescope 75. During
AKB intervals, follower transistor 15 - 72 acts as a current sensor for.
directly sensing the | evel of the cathode bl ack current, which corresponds
to the emtter-collector current of transistor 72. A voltage devel oped
across a resistor 76 is directly proportional to the collector current of
transi stor 72, which corresponds 20 to the cathode black current. A

vol tage divider conprising resistors 82, 83 is coupled to.the collector

out put of transistor 70, for developing a voltage at the junction of
resistors 82, 83 proportional to the cathode cut-off bi#&s voltage :
associated with the correct black 25 current |evel established during
receiver alignnent. The bl ack current representative voltage devel oped
across resistor 76 is applied to oné input of a

%



“differential input anplifier 80. The.cut-off voltage representative

~vol t age -devel oped across resistor 83 is 30 coupled via a voltage

~translation network 85 (e.g., includi.ng level shifting circuits) to ano{éiﬁ)

Y input of -differential anplifier 80. A sanplingzswitch 86 closes (conduc
inresponse to KEYI NG signals during AKB sanpling signals for coupling the
out put- of anpl1fi eIr.20€Ms35 to a charge storage capacitor 88. A bias
gorrection vol tage devel oped, on gapac] 88. I nction of the voltages
aer0ss resistors 76 and 83, And f% 3p‘|6$$%% %‘)é‘??‘lg é’lu Ceesscsolﬁbq (sé’.s}e,m via .
transi stor 70) forinelwdingiag itmage-nepreducing deviees dmviniacn @leasinon
level . Here, the &ﬁﬁfééggfféih@paﬁ 1Rl ty | &EnSEbl a8 vl peddddaadike
vol t age across_res] stor ’f roportional to.the cathode black Ievel
cut-off bias voltaye®s cOn§Eol apPayakus 1SOMRrisSiAY o signal processing
systemincluding an i nage r epeamisicfoy devieindayisigmal aeptesentative of
conprising an int it - e; o) J ol tdPlaqi
appar at s conpr | si e MagRLtiS St BIACKOindt D clRRL Y e
magni t ude of bl acke+RBEEOR UTHR EUETRGURIRY FHNEERH MY gun during bias:

control intervals; means form@a@giﬂbﬁgpﬁ@vﬁ@xﬁQiamy;ﬁ&inﬁﬁrﬁigigﬁammortional
ntervals.  cotfr ol PFERFELiPRas e e 1B1a8TEE LR TSt SR I iy gmage
auxiliary signal, bbanking bpasgcontret tmnkervelsnltage as a function of ’
‘the magni tudes of both 15 S@éﬁkf@{iﬂ@&n§jgﬁ@épéﬁgﬁééﬂﬁbégagdiégﬂﬁég&ﬂgﬂgnal
and and to said auxiliary signal, for developing a bias
control voltage as a function of the magnitudes of both
15 said derived signal and said auxiliary signal; and i
means for couplingfsaid control signal to said
image'reproducing'device for maintaining a correct black
current level. ' . ]

20

25
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means for.coupling said control signal to sald i mage reproduci ng, device for

naintabning a correct black current_ level. 20 25 2. Apparatus’ acéor di ng
to d ai wherein said auxiliary signal exhibits a nmagnitude and sense 7~
for “sub tlaIIy negating the response of sgéd control neans to said

magni tu f sai'd derived S|gnal when tThe®Thagni t ude of said derived

signal is repyesentative of sa Cgﬁégﬁétggaggcgyaiﬁgtt$eéf%er|VQSQ§$T%%#S

according to Caim1l or 2, whe
exhibits a nmagnitude ot her FARA 2BXKLLHAEN §h9@abl%%hlbyt$e@tma@nbtuds and

correct. 4. Appareéuseaﬁﬁfﬁrdunst%ﬁt%mw%egatﬁi 3tAé re@ﬁ@nr%ré?g%ﬁ% a
ans in e _bias of s esco
garPLBSLPgsngontr%$ﬁFg$g @éﬁgg % i figh m?%%bﬁ% ?v%gci?ﬁgd%gﬁﬁY %tskﬁ?? nt
S|gnals\Mtk\%ﬁgnwhedethgrmpgnltudalOfosabé @earvedUSIgmalIEgel conduct ed
by the 2 assocr?.@éséhesﬂ@@ §8Na éoréaeer@i&ékaeﬁffé’ﬁgglé%ﬁ aimi, 2,

3 or 4 mhereln sai d i mage reproduci ng device conprises a ki noscope mnth
plural electron guns each having a cathode 25 intensity control electrode
and an associated grid electrode energi zed in comobn with respect to said

pl ural cathode el ectrodes,. %ﬁé?%éf@?.%¥§§§&5ﬁ€3t§;§1§}ﬁ %3me§hkglt|ng

mutual ly dissimlar conductlon
sai d systemkhcl udes pl ur al Sabd oferived; signaht eshibiberatnagnitede other

respectively assoghah efeib t¥héRSPLLd NEadRCSuPfetti TePblr fs &bLELELN gUNS.

4. Apparatus according to Claim 1, 2 or 3
15  and further comprising. : ' ' :
means for modifying the blas of said kinescope
grid. electrode during bias control 1ntervals to induce
respective cathode output current signals with magnltudes
proportional to the black current level conducted by the
20 associated electron gun.

5. Apparatus according to Claim 1, 2, 3 or 4 wherein
said image reproducing deéice comprises a
" kinoscope with plural electron guns each having a cathode
25 intensity control eledtrode and an associated grid
electrode energized in common with respect to said plural
cathode electrodes, said electron §uns being subject to
exhibiting mutually dissimilar conduction characteristics:
angd wherein.. . |
30 - said system includes plural automatic bias
‘control appafatus each respectively associated with |
respective ones of said plural electron guns.

—_

O

?



' 19- 6. A*video signal processing systemincluding: a color inmage
reproduci ng device with plural el ectron guns each having a cathode é’; 2
intensity control electrode for receiving video signals and an associ

~

coqtrol grid 5 el ectrode energized in co Mth respect to said plural
cathodes, said electron guns being subject to exhlbltlng mutual Ly

di ssimilar cogduction characgerigti Gfdeo s éélr B %M’ﬂgpnét i al
correct bl ack current |evels Tor sa el ecéh guns: t correspon
“initial cathode 1F° %t’é‘?ﬂgeal?l’rﬁi‘ﬁ eyice Widh RIATAL LR %W%LH‘F%t
I evel is gnd corlresm:&uh aviaid) afl cgytiods il tensity corbfrsl éDe@Kfl I _bd&tf]dﬂﬂ _
mut ua issim.lari at r e no, t he. bi as
ﬁsﬁ nfgl%%%fo als HAHL T sasléé/:sa%’{& %5@ GEH

of said image repro eVITE i Tesponse to chan |
parameters 153 ofeM@Q%ﬁlQW@mg:mm@1thlet'mebfammrsam plural

conprising: nmeans dfthdt¥s,"igiid et tErdre Oféz?@ $h{Biting
el ectron gun bl ack currelé? i/:.al’l atlons I o uce.d |n accor ance Wt anges

in the operating isticgy 20 means
control neans r espﬁnslesa:.ahiidtnngaglmm.s cﬁrﬂmﬂh hm}thummlerldkmlls for

signals and initig I o v, V.
control signals to respe%%tﬂ%ﬁns éﬂ@ﬂés%ﬁr eip %a%ﬁ Qe
devi ce to natftai Patantdals, fadd dmigdal mm%m& ztslaclbycment

el ectron guns in Ukl tEand |doridesporE td&ﬂhada %&ﬁﬂa@%% béwfeéu
the conduction chﬁ:&act%é‘l sit | cs of sai d Iectr

Appar-at us accor di 1%‘&”1 ﬁ%r%'ﬂui‘?%aﬁ@/ff%
i ncl udes an addit |autdma§pmah]dl§ecdarmhblﬂrmgglﬁml biag ofrsaid timagepect to

sai d plural cathogg ﬂ,gfsaéﬂc é Rhsé Th2adngbd N8 &R gpér'lﬂ 4 k&rd

35 bl ack c¢ rent evel or sa ectron guns conpri ses sour Ce ¥
vari abl e bi a8°pot &ft$3A E@Eﬁl”@&rﬂ}’c&% desirei t%&%PPEFréF‘é%FPmsmg'

means for der1v1ng signals respectively
representatlve of electron gun black current variations
produced in accordance with changes in the operating
ﬂ parameters of said image reproducing device; and
20 control means responsive to the magnitudes of
both respective derived signals and initial cathode
potentials for providing respectivé bias control signals
to respective electron guns of said image reproducing
device to maintain correct black current levels conducted
25 by said electron guns in substantially the same mutual
relationship as axhibited_by the conduction
characteristics of said electron guns.

30 7. Apparatus according to Claim 6, wherein
 said image reproducing device includes an
additional grid electrode energized in common with respect
_ to said plural cathodes; and
' said means for establishing said initial correct
35 black current levels for said electron guns comprises a
source of variable bias potential coupled to said
additional grid electrode.
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-20- 1 ’ 8. Apparatus according to Cla|n16 and further o
conpr|5|ng means for nodifying the bias of said control grid dur i ng~bi as
nterval s to induce respective 5 cat hode out put currents with IS4
‘ proportional to the black current2ibevel conducted by the’ "/
associ &ed electron gun. 9. In a video signal processing system apparatus

for 10 autdmatically cont 8ol | Apparasusi ascotrding feg€lrépr 6duendgfuether

of the system subghprlikdhlyy as hereinbefore described with reference to \‘/

Figures 1 and 2 or .to Figure 3 of _the dra
Appar atus according to clai fff8> s7fog ppds %ﬁgr§£ﬁ PHQSVPéeSaéﬁgﬁaptr°l
proceSS|ng syst engird dadusliog behev:enﬁmoieaameewalsotBS1ﬁﬁuce respective

5 ' cathode output currents with magnitudes proportional to
~ the black current level conducted by the assoc1ated
electron gun

9. 1In a video signal proce=51na =ystem apparatus for

10 automatlcally controlling the. blas of an 1mage reproducing
device of ‘the system substantlally as hereinbefore
descrlbed w1th reference to Flaures 1 and 2 or to Figure 3
of the draw1nas.

15 . ' 10; Apparatus accordlng to clalm 6, 7, 8 or 9,
wherein the video 31gnal processlno system is a color
telev151on receiver.

20
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