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Video signals to be displayed are applied via a video
driver amplifier (50) to the cathode electrode (32, 34, 36) of
a kinescope (30). A beam current sensor (56), also coupled
to the cathode electrode (32, 34, 36), provides a beam current

(30) A screen grid supply system (70, 90 is pmvided for
controlling the G-2 (screen grid) volnge the kinescope
(30) as a predetermined function of the black level comrection
signal (Ta) thereby forming with the AKB regulator (60) a
dual feedback loop for providing biack level
both the driver amplifier (50) and the screen grid (G2) thereby
maximizing or extending the overall black level control range.
Consequently, the high voitage screen control potentiometer
(97) normally required for setting screen grid bias may be
completely eliminated if desired, or, in applications where it
uretamed,noadjnsunenunemqukedsubuequmtommm
adjustement.
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25 & grid electrodes for each gun. In either case, the & bias voltage
Is often set at a val ue between 400 and 800 volts, illustratively, so

that a desired cathode-to-Gl (control) grid voltage produces a bl ack

| evel condition, - Hi.gh brightness and high resolution in a
reproduced i mage 30 require a high kinescope peak beam current capability
and a smal | spot size. For each gun, peak beam current ‘capability:

i ncreases with increasing black |evel voltage, which is related to. . ~the,
& bias voltage. The need for high brightness and high resol ution
suggests that the highest available & bias voltage 35 should be used,
consistent with other requirenents and - constraints on the reCeiver

desi gn. WO 95/ 35629 _ o . ; : _ o
PCT/ US95/ 06862 - . 2 Sone
tel evi sion receivers al so enploy aut omati c ki nescope bi as (AKB)

control systems for maintaining a desired black | evel 5. kinescope cathode
bi as. Such systens operate to maintain desired cat hode-to- Gl bias for
each el ectron gun, and should be capable of © operating over a range of
bl ack | evel bias voltages at . |east as great
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*as the. maxi mum di fference in black |evel vol t age between any t wo

ki nescope el ectron guns, which, illustratively, may be on the 1 0O order
of 50 volts or so. To conpensate for other system paraneter

“t ol eranceswa®sa862p, the operating range of a typical AKB PCTUSSP6862 nmy be
as great as 100 volts. The choice of an operating poi nt within that
range is determned by the & grid bias voltage. Consequently, it is
conventional practice to nanually adjust the G 1 5 bias voltage on each
receiver to insure that the black |evel {bias vol t age of each ki nescope
el ectron gun is within the operating . range of the AKB system -
Furthernore, to obtain high ' BSPLA t|on in a displayed

i mage, the G bias voltag(kﬁ gmgt g Y3 ustNé 1o nmake the bl ack
| evel bias voltage of théM s EVE 'HP t (i.e., nost

posi tive)§ bl ack | evel voltage nearly equal to t he hi ghest usabl e bl ack
| evel bias voltage capable of g €e] r q_c by the kinescope driver
st ages. When adj usti d bias, it is also
desirable to - Thisuinvention erellmesatm delevisionr aystenis gmmllycand t han

bl ack 25 di p&ﬁiénﬂarr;tx'zatéc&eﬁ 9£G2) 2Bis" JohitRS" HF 1 BIEIRE® systems

particul arly resen rrations o supply

vol tage for of a type ngﬂﬂﬁe C@Fl Oérﬂi@l¢cm§¢°P°s as dlsPlaYAdPer#‘ appr oach
to G bijgp adjustnent is described by Tallant in US Pat. 4584596
entitled TELEVI SI ON RECEIVER ,O ALIC VE SY TEM hich i ssued 22 Apri

1986. The adj ust nent R Q.. Ol e MIVERLUQR: | ccei ver service
nmode and requi r esMost tﬂbdlﬁlonadlspiay)f symemocmedﬂ)asnvnbeagmploy both the

cat hode and GEmescBB@s C:@”tdﬁﬂh Jigwlgﬁzft The! E’fé%ﬁe@ pgﬁg,gﬁ?r mlﬁ?&posed

cat hode-t o- age ustra Ve eceiver is
pl aced in a between \ﬁileecﬁnﬁ'@lv@ﬂdhaldsdm docusiago elentrodesainflitepcesat he

ki nescopes dr hifiiberC dfC igmificant dkié¥cope! 'opefatingepafaribfe?sC dntorrect
adjustment may adversely affect the nominal black level of the
picture, the color temperature, the kinescope driver amplifier
dissipation and the spot size or sharpness capability.
In more detail, in a color kinescope the black level voltage of
20 each electron gun is related to the magnitude of the bias voitage
applied to the kinescope G2 (screen) grid. A color kinescope with
an "in-line" electron gun structure has a G2 grid electrode
energized in common to all three electron guns while a kinescope
with separate "delta-type” electron guns has separately energized
25 G2 grid electrodes for each gun. In ecither case, the G2 bias voltage
is often set at a value between 400 and 800 volts, illustratively, so
that a desired cathode-to-G1 (control) grid voltage produces a
black level condition. | |
High brightness and high resolution in a reproduced image
30 require a high kinescope peak beam current capability and a
small spot size. For each gun, peak beam current capability
increases with increasing black level voltage, which is related to
the G2 bias voltage. The need for high brightness and high
resolution -suggests that the highest available G2 bias voltage
35 should be used, consistent with other requirements and
constraints on the receiver design.
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3 bias (AKB) circuitry and applies an el evated bias voltage (e.qg.
about double the normal value) to the kinescope control grid GL 5

V\hereupo&g}gﬁ adj ustment is made nanual ly by setting a perusoséRen
e

vol t age ter. Sunmmary of the Invention
It is herein recognized that a need exists for a sinplified 1 O screen

vol t age adj ustnment system which provides optinmm per f or mance of the
ki nescope paraneters noted above but which does not require elevating
the GL voltage, which does not require2 di sabling of the AKB circuitry
and whi ch does not require . disabling of the output transistor of the

ki nescope driverSéme te\llewhsxbneIrecéilversJrﬁsenbmplbynhutblnhﬁcdkh%sba e ina

fecogni sed RS ﬁt‘ﬁxﬂlaWFﬁ?‘ PR, o Sehlbiaining  desired Widgk el s
becone fncrkinescape casheder tasoaSunhthysthms operatectoasraintain désivedcal | ed
ety i RGOSRV 1 he gty B b " o
grids tendsope(;atmgrgggre a,\,,ran,ge b(‘lack level bias voltages at least as great

as the maximum dtfference in black level voltage between any
two kinescope electron guns, which, 1llustrat1vely, may be on the
10 order of 50 volts or so. To compensate for other system
parameter tolerances as well, the operanng range of a typical AKB
system may be as great as 100 volts The choice of an operating
point within that range is determmcd by the G2 grid bias voltage.
Consequently, it is convenuonal practtce to manually adjust the G2
15 bias voltage on each recetver to msure that the black level bias
voltage of each kmescope electron gun is wrthm the operating
range of the AKB system 'Furthermore, to obtain “high ‘brightness
and resoluuon in a displayed image, the GZ bias voltage should be
adjusted so as to make the black level bnas voltage of the electron
20 gun with the htghest (i.e., most postuve) black level voltage nearly
equal to the hlghest usable black level blas voltage capablc of
bemg produced by the kinescope driver stages.
When adjusting the G2 screen gnd bias, it is also destrable to
assure that adequate dynamtc range in the blacker than black
25 direction exists for image blanking reserve purposes, particularly
in the presence of variations of the operaung supply voltage -for
the kinescope driver circuits. :
| A known approach to G2 bias adjustment is descnbed by
Tallant in US Pat. 4584596 enutled TELEVISION RECEIVER .
30 ALIGNMENT SYSTEM whxch issued 22 Apnl 1986. The adjustment
is manually performed in the recetver service mode and requires
modlficauon ‘of the normal bias voltages of both -the cathode and
the control gnd Gl to produce a predeterrmned cathode-to-Gl
voltage. In an tllustranve embodtment the receiver is placed in a
35 service mode which disables the output transistor of the
kinescope driver, concurrently disables the automatic kinescope



Since the focus el ectrode operates at thousands of volts, the inter-

el ectrode | eakage tends to change (increase) the screen voltage. The

| eakage ma red or reduced when the kinescope arcs 2
Homn-betmeé%ggﬂg%ﬁfodes As-a result, the black |evel %Fgggnaﬁﬁc ange
excessi vely and may exceed the correction range of the AKB circuitry.
In nore detail, the cathode to grid bias for the highest cut- of f bias
gun may be, illustratively, on the order of 190 volts or so 30 wth the
ot her two guns being biased at a | ower qut-off voltage because of

I nherent differences in their characteristics such as | eakage. An

i ncrease in thigs! ek mecﬁeﬁﬁ?ﬁtaﬂm E::s rﬁ@@azep bifd! VoltagEo(eCE. M !

cause the AKB bi as t o, J ncyease " of the
guns. The amARAY 'éllz?ké@% %9(‘]5%4 ¥ﬁ 3 Emeéﬁ%% GRre]; @ﬁlé%tckut of f

gun bias fo wheteup(om ¢he G2aadjusiment is Maderumanasllyi bg sewdidlgy avol t age

avail able) d I | WO 95/ 35629
ey Lo 068?%1'&8" VBia3e' Phieliometer. 4 t he

correction range of the AKB system WhICh in turn, can result in a

significant change in low |ligh a {, though 5 the screen
bi as can be re-adjust eﬂ af ter tﬁg r%
It is herein recogmze t a nee exists for a simplified

10 screen voltage adjustment system which provides optimum
performance of the kinescope parameters noted above but which
does not require elevating the G1 voltage, which does not require
disabling of the AKB circuitry and which does not require
disabling of the output transistor of the kinescope driver

15 amplifier. The present invention xs directed, in a first respect to
meeting those needs. -

It is further recognized herein that the problem of screen
grid adjustment has become increasingly more critical with the
increased use of so called "dual focus" electron guns which provide

20 reduced spot size. It has been found that in such guns leakage
between the focus and screen grids tends to increase with time.
Since the focus electrode operates at thousands of volts, the inter-
electrode leakage tends to change (increase) the screen voltage.
The leakage may be cleared or reduced when the kinescope arcs

25  or breaks down between electrodes. As a result, the black level
bias may change excessively and may exceed the correction range
of the AKB circuitry.

In more detail, the cathode to grid bias for the highest cut-
off bxas gun may be, illustratively, on the order of 190 volts or so

30 with the other two guns being biased at a lower cut-off voltage
because of inherent differences in their characteristics such as
leakage. An increase in the leakage current into the screen
electrode G2 will cause the AKB bias to increase the cut-off bias of
all three of the guns. The amount of leakage experienced can

- 35 cause the highest cut-off gun bias to "rail” (i.e., reach the
maximum positive supply voltage available) due to limitations of




| eakage may clear with a kinescope arc resulting in another error I n
bri ght ness and col or tenperature and necessitating yet another

adj ust nent . It is herein recognized that a nee ' ra
nore "roffYRPH3562%H AKB system that is, one which is nor e%ﬁ@gwgf

I nter-el ectrode | eakage effects and requires | ess frequent screen

adj ustnents or, in a specific application described herein, requires
no adj ustnents at all. Enbodi ments of the invention herein
descri bed include both 1 5 fully autogatic systens requiring no

adj ustnments at all and sem - automati c systens requiring no

adj ust nent t e Il {Hed! : | Rt .. .

Advant ageo?&yfaﬁgﬁ}’hl f%/@utdgn%qgﬁcélg%tsg%%%’bﬂ ﬁu_m,_ cap ifgs'f’“i tial

adj ust ment Mot S18MHEcARE change: imglow] lightnoelor semperatures Adthoughi with the
screen §ontthel spréemntbiasredart .be re-adjusted AT M ARKRILE NorédR, this

sem -auto ' odi f. the . Lnvention gre that they do not |
require tHgghgggmsgrgﬁ@e&}‘%@rﬂ“‘“’m%] %‘&géﬁ“ﬁaﬁgi %‘Eo?‘kotﬁéf Hrerfully
capabl e of ipr deightngss: and ecolor temperatuge andr aecessitatiargeyetn anbeher der of
plus or m s uk@th ts 25 which has been found to be adequate to

mai ntai n bl ack |evel ‘and - cal or tenperature. _ I n principle,
the advantages dt iSh&ereincrecagnized thanianeed existyyforcanmose rebust

feedbar® | GRKB V¥yistémarthat |isnkoie whieht & %ﬁ&i’é‘#to*eram id] hgtgi‘-ca&ﬂi‘oéé‘ar e
certain corim) el’ements In he ftrst'lln_l%ed 30 oop, feedback control is
provi ded fr 8ﬁg§gﬁegﬁ%{ﬁ ra@r‘# IEQRIGs {ess, frequeny; ﬁ@%é@p@dd\lﬁ‘mnFérrﬁf’i fier

via an AKB inegulspecific | applicatbom odeScribed Ihergin,f eegiizek wonadjostrengr ovi ded . -
fromthe beﬁ urrent sensor and AKB regulator to the screen grid vi a‘
a screen grid bias_ control unit. Both | qops are |inked in that they
share the beam dimbedimegts of:(tber invention t herein odes¢ribedkpinclyde aboth as

wi |1 bpsdedaliyo@@tomatic systems requiring no adjustments at all and semi-
automatic systems requiring no adjustments at all after an initial
adjustment. ' S
- Advantageously, the fully automatic systems avoids both
_ the initial adjustment costs and the servicing adjustment costs
20 associated with the screen control potentiometer. ~

‘Some advantages of the semi-automatic embodiments of the
invention are that they do not require the use of relatively high
voltage transistors yet are fully capable of producing a screen
voltage correction range on the order of plus or minus 100 volts

25 which has been found to be adequate to maintain black level and
color temperature. -

In principle, the advantages of the invention are achieved
by means of pair of feedback loops which are "linked", so to speak,
in that they share certain common elements | In the first linked _

30 loop, feedback control is provided from a beam current sensor to a
kinescope driver amplifier via an AKB regulator. Ii the second
" loop, feedback control is provided from the beam current sensor
- and AKB regulator to the screen grid via a screen grid bias control
unit. Both loops are linked in that they share the beam current
35 sensor and portions of the AKB regulator as will be described.
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5 Advant ageously, since the dual or "nested" feedback | oops of
the present invention provide black | evel regulation by both the 5 driver

anplifier #4%% creen grid, there is a desirable. or
ext ensi on Wg? %?\s/eral I black level control range V\/ne?be’g?;l/’t gedgcreen
control may be conpletely elimnated if desired, or, in applications
where it is retained, no adjustnents are required subsequent to an
initial adjustnment. 1 0 A et hod, enbodying the invention, for

adj usting the bl ack | evel of a kinéscope, conprises applying a screen
grid potential to a screen grid of the kinescope, applying a video

"signal to a cathodtdvantagebuslys ﬁnaesmpeluamdoxse'mstw"t PeedbabRs foups lpgam

bl a |
current 19" e, B ER VS, BT R SeohBR 051
and is 3 dnivercamplifiee andgbeopereent gride !hede cisnaudesirable t he screen
grid pOtrﬂERirﬁiza‘ti%na@rUéi&%s?én off Wtémaﬁf dﬁl‘.‘k eQAK chtrdl i Ecat' ng

gz)?r}r)]?: ses a ‘Kh?@é’oﬁge hwlﬁéplﬁgggpgog{é?’; 3 5%%015@}'9#1 lmelalﬂtnf\égr;t e
desired, or, in applications where it is retained, no adjustments
are required subsequent to an initial adjustment.

10 A method, embodying the invention, for adjusting the black
level of a kinescope, comprises applying a screen grid potential to
a screen grid of the kinescope, applying a video signal to a cathode
of the kinescope and sensing the kinescope beam current to
provide a beam current indicating signal. A black level adjustment

15 current is derived from the black level indicating signal and is
applied to the kinescope cathode and concurrently the screen grid
potential is adjusted as a funcnon of the black level indicating
signal.

Video display apparatus, embodying the invention,

20 comprises a kinescope having a cathode and a screen grid and a
source of screen grid voltage coupled to the screen grid. A video
driver amplifier is provided having an input coupled to receive a
video input signal and an output coupled to supply an amplified
video signal to the cathode. A beam current sensor, coupled to the

25 cathode, provides a beam current indicating signal. An AKB
controller, responsive to the beam current indicating signal,
produces and supplies a black level correction signal to the driver
amplifier for regulating the black level of images displayed by the
kinescope. A screen grid bias control circuit, coupled to the source

30 and to the AKB controller, varies the kinescope screen grid voltage
as a function of the black level correction signal of the AKB
controller.

As discussed in detail hereafter and demonstrated by a
number of specific examples, the principles of the invention are of

35 general utility and are applicable to both color and monochrome



source of screen grid voltage coupled to the screen grid. A video
driver anplifier is provided having an input coupled to receive a

vi deo input signal and an output coupled to supply an anplified vi deo
signal tgoblssssst hode. A beam current sensor, coupled to HdTaUS?S0686zat hode,
provides a beam current indicating signal. An AKB controller,
responsive to the beamcurrent indicating signal, produces and
supplies a black |level correction signal to the driver anplifier for
regul ating the black |l evel of inages displayed by the ki nescope. A
screen grid bias control circuit, coupled to the source 30 and to the AKB
controller, varies the kinescope screen grid voltage ~as a function of

t he bl ack kmeecope)rdupla)orsystgnal whiich hmagKkibe of eithet riblel direct-view As

di scussed mdg}%f tHFeépgc}?@ﬁgﬁn@#ermnst rated by a nunber of specific

exanpl princip éntion are of 35 general utility and
are ap Ilcable to both color and nonochrone - WO 95/ 35629

PCT/ US95/ 06862 Egﬂ?mumm%mx 6 ki nescope
di spl ay SySterTBl'ﬁ\h'forego}lng and furt e?'r-feanelres efCtthe mvenuon ta¥g e or of the

proj ection type:
illustrated in the accompanying drawing wherein like elements

are denoted by like reference designators and in which:
10 FIGURE 1 is a block diagram, partially in schematic form, of
a first embodlment of the invention in a television display system

employmg a direct-view color kinescope and prov1dmg fully '

automatic screen grid bias control;
, FIGURE 2 is a block diagram, pamally in schematic form,

15 1llustraung a modification of the embodiment of FIGURE 1 for
providing semi-automatic screen grid bias control;

FIGURE 3 is a _blo_ck diagram, partially in schematic form,
illustrating a modification of the embodiment of FIGURE 2

_ providing a set-up adjustment adjunct; :

20 FIGURE 4 is a schematic diagram of a driver amplifier and
beam current sensor suitable for use in the embodxments of o
FIGURES 1, 2 and 3;

FIGURE § is a block diagram, parually in schematic form,
illustrating a modification of the embodiment of FIGURE 1 for

25 operation in a color pro_wcnon television system; :

FIGURE 6 is a block diagram, partially in schematic form,
illustrating a modification of the embodiment of FIGURE 5 for
operation in a monochrome television system; and |

FIGURE 7 is a block diagram, partially in schematic form,

30 illustrating a modification of the embodiment of FIGURE 2 for
providing momentarily reduced screen grid voltage during turn-
on of the receiver

35 The television receiver 10 of FIGURE 1 features complete:
elimination of the need for manual adjustment of the screen grid

*



Brief Description of the Draw ng The foregoing and further
features of the invention are illustrated in the acconpanying draw ng
wherein |ike elenents are denoted by like reference desjignators and in
Which: 10 WO9BHM®RE 1 is a block diagram partially in sc‘ngWéﬁ 95106868
of a first enbodinent of the invention in a television display system
enpl oying a direct-view col or ki nescope and providing fully automatic
screen grid bias control; FIGURE 2 is a block diagram partially
in schematic form 1 5 illustrating a mpdification of the embodi ment of
FIGURE 1 for provi di ng sem -automatic screen grid bias control;

[ il t
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enbodi nent of itrclluy!ﬂs onef screxm elegieods i(@2) commohoto hej ke ogudss! evi si on

b tic
form i1 Piher ffﬁ“ﬁin g will ?’Ea??‘?é' dpRgtraingl ahblilatidn, tb-Kifgifuges .
operation in %3Y88c@n# aﬁ%l%’\#@ﬂ(ﬁﬂ dy sfosneachh gun. FIGURE 7 is a
bl ock di 4@y am par t Retéivet NG CHaBRided aOswatcRO12 | forsielaéiin dbiadation

&
o he erbodtyugl Sler Qo by, o ARG OB e 1 o7 oo
Det ai | ed Descbaqmbandsmdeo signalT82 previdedsbynan eRE pescesSing uniCIe= 1
features COMPhflifig antenna input terminal 18 for connection to a suitable RF
video source such as an antenna, cable or VCR. Unit 16 may be of
15 conventional design including, for example, a tuner, IF amplifier
and video detector for 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
20 component red (R), biue (B) and green (G) video signals for display
by a direct-view color kinescope 30. The deflection portion of unit
. 20 also provides a vertical timing signal FV and a horizontal
‘timing signal HB to a pulse generator 22 which generates AKB
sample pulses SP during lines of the vertical interval for
25 facilitating AKB control as will be described. Unit 20 may be of
conventional design and may include, 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
30 the timing signals FH and HB.
The RGB color signals are applied to respective cathodes 32,
34 and 36 of the kinescope 30 by means of respective kinescope
driver circuits 40, 42 and 44. The driver circuits are identical and
so, to simplify the drawing, only the detalls of the green dnver 44
35 (outlined in phantom) are shown.



elimnation of the need for manual adjustnent of the screen grid
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7 & high voltage supply while providing a rel ativel '

robust AND ¥586%% i ng range. In this specific exanple of tHé& \Mégm%?gnci pl es
of the invention, the kinescope enployed is a direct- - view type
havi ng three guns for display of color imges and I ncl udes one screen
el ectrode (&) common to the three guns. O her exanples will be given
illustrating appl ication to kinescopeg havi ng a separate screen grids
for each gun. Recei ver 10 |ncI udes a switch 12 for selecting a
baseband rﬂ@é} r ut termnal 14
or a base v?o&gﬂm aﬁ% gmﬁt #@ % ngn’d‘H_ﬂi. t 16
havi ng ant 8Anacoupled !‘érWFﬂH‘le mefgweeoonm istgnalo providedabycurit 20

vi deo gour ggd Shdd) ads o%@?@@tﬁﬂ%u l® @ﬁ%WanU%ﬁpﬂﬁE&wqe%f Qfgnal® and

conventi on de n ud exanp uner
vi deo det eS#o Sthg %HQQFtiagéq H‘é ¢§CPSp gheAm S%reﬂbrﬂepé@' 6 is {0
termnal 1slsbocbapledand fie reatlidde 36 foreproviding S Beam Sdutﬁ-eme

ot oo r ocillisatite- Bl Fée o Wi Baém aﬁ?' bifh o8 e 18T ERBGAC e« o
(R, blue {® bgam gurzent Gensonicld sprpvides ithe duablfapcttons of both

10 sensing the kinescope beam current and acting as a unity gain
voltage follower for coupling ‘the amplified video stgnal ‘S5 to the
cathode electrode 36. FIGURE. 4, discussed. later, provrdes detaxls of
exemplary amplifiers and current sensors.

. The: remainder of driver circuit 44 comprises an- automatic

15 ktnescope bias. (AKB) regulator circuit 60 which is responsive to
the beam current mdtcatmg signal - S6 for producmg and supplying
a black level correction or: "adjustment” stgnal (Ia) to the driver
amplifier 50 for regulating the black level of tmages dtsplayed by
kinescope 30.. : : :

20 AKB regulator 60 comprises a keyed comparator 61, two

~_current sources 62 and 63, a switch 64 and a ‘capacitor 65
Considered alone, the regulator operates as a single feedback loop
which regulates the kinescope black level based on the: output of
the current sensor output signal S6. In. the present invention,

25 however, the regulator 60 forms dual feedback control loops or' a
"linked” loop system as previously mentioned for black level
regulation, the first loop being from the current sensor 56 to the
driver amplifier 50 and the second loop is from the currént semsor -
56 to the screen grid via the screen grid bias control unit 70 as

30 will be described. - '

Considering: now the details of the first one of the dual
feedback black level control loops, in 'AKB regulator 60 the beam
current indicating -signal S6.is applied to a keye_d comparator 61
which is enabled by the AKB sample pulse SP produced by pulse

35 generator 22 and compares signal S6 with a reference signal Vr
and provides an output signal S7 which indicates if the beam



*by a direct-view color kinescope 30. The deflection portion of unit 20

al so provides a vertical timng signal FV and a hori zont al timng

si gnal HB @ od/38sbSe generator 22 which generates AKB BCIYI898/06862 ses SP
“during lines of the vertical 1nterval for 25 facilitating AKB control as

wi |l be described. Unit 20 may be of conventional design and may

i nclude, illustratively, color denodul ation circuitry, control

circuitry for hue, tint, brightness and contrast as well as a matrix

for generating the RG conponent spgnal s and synchroni zi ng and

deflection circuitry which provides 30 the tim nggsi gnals FH and HB.
The RGB col ofusiedhalss aboyeapn| below cheeblack ilevelc beanycurmnt referemee and 36

of the kinestorg répreyentednbyOthd teRQEhEY SifhAIEVGOPFhe sign8l igElsCircuits
SO

40, 42 and 44 T river circuits are jdenflcal, and . to.sipplify
t he drawihg, Smﬂ‘{;ﬁ ‘ﬂeﬁﬂe‘?’gﬁﬁ %# § £aPgruer Of jand comtroly thfoﬂ?ﬂ'ﬁ@%f{? n
phant om) ar eofhovblack level “"adfusmedFS5asr correction current Ia which is

PCT/ US95/ 068(3 Driver

circuit 44 coﬁglrllcgeéo atrtll eadri\{efri g;nggbfi%ravilongwgiﬁ hl’ nb tfeed%acgzre u(%ﬁtp sed to
recei ve the $hedagkdleyel susengeat he ulevel 2detesminedhbhabean out put
54 coupl ed t_?eﬁ&'ﬁl?éé’ signA"Vr. T TRES Yeg@Rtiondid! facilitated by the second
10 current source 63 which produces a reference level measurement
current Im that is applied to amplifier 50 via switch 64 which is
closed for a few lines of the vertical interval in response to the
AKB sample pulse SP. '
Summarizing, briefly, the operation of the first of the twin
15 control loops (the AKB loop), when the AKB sample pulse occurs
during the vertical interval of the video signal S4, the red, green
and blue video signals are blanked and switch 64 is closed for
applying the measurement current produced by current source 63
to the driver amplifier 50. This biases the cathode of kinescope 30
20 to conduct a reference level beam current which should |
correspond to the reference signal Vr. The actual beam current
produced by kinescope 30 depends on factors such as
temperature, age, effective cathode impedance and, importantly,
the screen grid voltage. The "actual® curreat is determined by the
25 keyed comparator 61 which determines if the actual beam
current, as sensed by beam current sensor 56, is above or below
the value of the reference signal. The beam current error is
smoothed by means of capacitor 65 and applied to the adjustment
or correction current source 62 which applies the adjustment
30 current Ia to amplifier in a sense to regulate the beam current to
the value determined by the black level beam current reference
signal Vr applied to the keyed comparator 61.
| The second loop of the dual loop control system, in
accordance with the invention, comprises a screen grid bias
35 control unit 70 (outlined in phantom) and a focus screen supply
source 90 (outlined in phantom) which utilizes the beam current



S5 to the cathode 36 of kinescope 30. A beam current sensor 56 is al so
coupled to the cathode 36.for providing a beam current I ndi cating

signal Sg, I | s particular exanple of the invention shﬁ%
current Sgﬂg%?g‘g% provi des the dual functions of both 1 0_pcs1ter§§| ng %nhe

ki nescope beam current and acting as a unity gain vol tage foll ower for
coupling the anplified video signal S5 to the cat hode el ectrode 36.

FI GURE 4, discussed |ater, provides details of exenplary anplifiers
and current sensors. The rEBai nder "of driver circuit 44
conprises an automatic 1 5 Ki nescope bias (AKB) regulator circuit 60 which

i sdrespolnsmdxdanng sighike S6aprovided iy Itmhrﬁaéhﬁﬁnﬁlsi:ﬂ%r%fﬁr prf’dl(lf' ;‘9
and suppl yi c | on " st men na a) to
the driver Mumaﬁli')?gg @éeﬂ(é%f "JFlté;@{)Lﬂ% l'}ené(lWFéWQPa ?se@ek“'b‘?“

di spl ay@d Hhe beankucnem@él‘lw "fanction” refertsd teedsl dteonnﬁ(grtlomﬁrtkmes a
keyed corrpqgét,ﬁrc@&engvai t1_curth@nt-- w'tﬁ&fn a?ﬂdc@ée CQnﬁ4 and a

capacitor 6 ere aTone regul.alor. oper st es as )a singl e
f eedback Idgbs 15 prqm#% Ye&épﬂ‘é'égr lklms girguit 6@vel based on the

out put of tSemendrizing, sbzﬁeﬂy, cint iohé eﬂeﬁd iPention] liRe PARB Nt

|tw %&sﬁﬁ%a@s &Eigéﬁi‘ffﬁpgbf;ﬁ%s??m a”%fr‘émgdt ;’;ﬁ kuagr%;éhiﬁ'a oops
Qontr t 60t :
(rjre:;;\tje? a?rglcg Bs@:lgbhqr;lc :mgld . alheix uhee nveenamp r g e
fe dBﬁckE’ c o*} Bop©afid gt ﬂgf%&:? fl{ %}ﬂ&f‘h‘é& ‘B%n? dutfdne || b o

to the screen gri ix ree
descri bed. €fror 518“ @oﬁsf‘éﬁ,sr CABaGItRF 63 Qétﬂﬂcb level mmrolswa)rtheof t he q

curr ent ian?SS??C"“’?“ﬁﬁ P 10c N serecn Wi ""““““&?8““3 b 61 which
|g enabl ed by tfgg'lﬂ{ Egﬁppgwpipggggtﬁﬁgr Bgu@l? ¥ !jenerator 22
and cohfar €'sharegiiafektback Hoapy ehermteensggdabxw comrol umt 70 -
comprises a: minimum value selector circuit 72 and a screen grld
bias regulator circuit 80. Selector 72 comprises three common
collector PNP transistors 73, 74 and 75 having a’ common emitter
resistor 76 coupled to a source of supply voltage 77 via a load
20 resistor 76 and having respective base electrodes coupled to
receive - the smoothed error signal Va from 're'sbective ones of the
smoothing capacitors 65 in the red, blue and green drivers 40, 42
and 44. Accordingly, the output signal S8 developed by emmer
load resistor 76 represents the lowest black level of the three
25 kinescopes measured during the AKB sample pulse penod in the
vertical interval of video sxgnal S4.

At this point it is instructive ‘to note that the 'minimum
selector - circuit 72 is needed only in the case of dlsplay systems
employing kinescopes with three guns and a common screen grid.

30 For kinescopes with three guns and separate grids, or producnon
- systems employing three kmescopes or monochrome systems
employing a one gun kmescope, the ‘minimum selector is not
needed and may be omxtted It is essential, however, for the
common screen case as a measure of the least value of the
35 correction current is needed for the three guns since only one
screen  correction, in such a case, can be made.




and provides an output signal S7 which indicates if the beam WO
95/ 35629 PCT/ US95/ 06862

9 current is above or below the black | evel beam current reference
1evel reprewonsd®29y the reference signal Vr. The signal S7 RCI/USSSH06862
snoot hed by neans of a capacitor 65 and controls the magnitude of a
bl ack | evel "adjustnent” or correction current la which is applied to
the driver anplifier 50 which, by feedback regul ates t he bl ack | evel
beam current at the | evel determ ned by &he reference signal Vr. This
regulation is facilitated by the secon& current source 63 which

0
- ._ hat, i, Lied
rpl 111 or 50 vi a bt Byt ESH 3F e the, mBlauRy seléetor, 12 8sabRlisde
vertical inteoval compaésmnsmpdtﬁerhm of theKBcreenpigridp biiss r€gulator 80
Summari zi 89, RhicH | ovicﬂ% an%f;& 51?351 fq§ S&g?ésetnriﬁxé he i'l?if ri?@hr ol
é

| oops (the AKB | oop), whe
: verltol cgl i nt FFMeen; ' $igp %g nEﬁ erence; Il\Qqule(F ggrden VOItS) ‘&htﬁ | ue
vi deo si gnal srepraelnltard(&d alationvilévél 6dr lc%n@idlssﬂ therscreen ﬁB' gng the

ressur event U PhECKiighte U Sk b SnaSY
applied to a common emitter connected transistor 82 which
10 develops an amplified screen grid error signal S10 across its
collector load resistor 83. Signal S9 is applied via an emitter
resistor 84 to a high voltage amplifier transistor 85 connected in a
shunt high voltage regulator configuration. For this purpose, the
base of transistor 85 is coupled to a fixed reference voltage via a
15 resistor 86 for receiving operating bias and is coupled also the
collector via a capacitor 87 which provides integration or
smoothing of the regulator output by means of the Miller effect.
The output of the regulator (collector of transistor 85) is coupled
via a relatively high valued resistor 88 (e.g., 4.7 meg-Ohms) to the
20 screen grid G2 of kinescope 30 and to the output 99 of a
focus/screen supply source 90 which serves as a preferred source
of high voltage for operation of the screen grid G2.
- Digressing, briefly, the reason that a focus/screen supply
circuit is preferred as a source of high voitage for the regulator 80
25 is that such units are norinally incorporated in television systems
for providing kilovolt range voltages for operation of the focus
eclectrodes of the kinescope and sub-kilo voltages for biasing the
screen grid. Conventionally, such units are provided as a printed
circuit assembly with resistors 91-94 and potentiometers 95-97
30 connected as a voltage divider configuration, as shown, which
divides the very high ultor voltage (e.g., 30 kV or so) to produce
-the two adjustable focus voltages (focus 1 and focus 2 via
potentiometers 95 and 96)) and an adjustable screen grid voltage
via potentiometer 97. In this particular embodiment of the
35 present invention, the screen grid supply potentiometer 97 is not



5

20 to conduct a reference | evel beam current which should correspond
to the reference signal Vr. The actual beam current produced by

Ki nescopﬁ Sgegﬁgends on factors such as t emper at ur e, Pé‘?ﬁ Slebect i ve :
cat hode 9p9 e and, inportantly, the screen grid voltage. The
"actual" current is determ ned by the 25 keyed conparator 61 which
determnes if the actual beam current, as sensed by beam current

sensor 56, is above or bel ow t he value of the reference signal. The

beam current error is snoot hed B2 neans of capacitor 65 and applied to
t he adj ust nent or cofrection current source 62 which applies the

adj ust ment ygéd. Rathemt thea high avpltage dfori thea sersene ghid li¢Hakaheadrdgs beam

current to. eterm ned by the bl ack IeveI beam current
ref erence resrstog rﬁ‘!’alglw %ﬂm ied to the keyed conparat or 61. The

second 8 oop of twai\camagcmlycmner ahayysermmoyei the screemcgridance with the
Lﬂéﬁ[‘éh;’”aﬁ;ﬁ*l%@ﬁ‘?’iéﬁ%*ﬁ% **?sbk&%ﬁ Sssdfigly dn, Mt X ot Do 11
whi ch uti | ifednVeRi1on 3R it with %69951'@3599 of the same
PCT/ US95/ O6#iue. Altematlvely, one does not even need the fétus/screeni ndicating
signal S6 ? o] deaoslsemb?y aP&rC“p%%{‘ m CRe" scree}t voltage. Any suitable
10 source of moderately high voltage (e.g., 800 volts or so) will do.
All that is needed is a voltage source and a suitable voltage
droppmg resrstor with an approprtate adjustment of the value of
resistor 88 in regulator 80. G ¢
A more significant advantage of this embodlment of the
15 invention lies in the complete eltmmatton of adjustment of the
' screen grid high voltage potentiometer. No adjustment is required
in initial factory set-up or in later servicing of the display system.
This embodtment of the mventton, in other words, provides
completely automatic control of the. screen grid voltage while.
20 optimizing the AKB control range, the black level, the low light
color balance and other parameters previously noted.
To summarize the overall construction and operation of both
control loops descnbed in detail above, the video driver amplifier
50 amphfies the green vrdeo signal provided by unit 20 and
25 applies the ampltfied stgnal S5 to the cathode 36 of kinescope 30
which recetves screen grid G2 bias from the ‘output 99 of the -
focus/screen assembly 90. The beam current sensor 56 samples
the kinescope beam current and supplies a beam .current
mdxcattng srgnal S6 to. the AKB regulator 60 which produces and
30 supplies a black level correcuon signal back to. amplifier 50 for
regulating the black level of kmescope 30. the screen grid bias
control unit 70, coupled to capacitor 65 in AKB unit 60, varies the
screen grid voltage as a funcnon of the black level correction
signal Ia of the AKB regulator 60. In this embodiment of the
35 invention, the function comprises the smoothed value Va of the
correction signal produced' across capacitor 65 with the minimum



control the screen & voltage of the kinescope 30 as a function of 5 t he
beam current. The "function"” referred to is the integral of the beam
current error (i.e., the "snoothed" beam current error) and this is
‘provi ded byweomsa8e20or 65 in the AKB circuit 60. REHRIIP90863
briefly, in the present invention, the AKB circuit perforns the dual
functions of generating the adjustnment 1 0 current la for black |evel
control- via the driver anplifier 50 f eedback control | oop and
generates the snoothed beam current error signal Va across capacitor
65 for black Ievel control via the Second feedback | oop to the screen

grid of Kkines ' ROW. s of the second

"nested" or 183{%'5 gg&?"éﬁ" l?%e%%’ﬁ% oéﬁfec#‘lg}g cé’fﬁ“ethﬁg T#ﬁ%m&n uni t

70 conpr sereena gnidnicamiroalal ue sel ector circuit 72 and a screen gr| d

bi as regulsator cir

col | ector %NP tranglmgpg@ %?ﬁh%ﬁ@i};?}gﬁﬂg@dﬁﬁzoggh@esﬁ ?é’EHDgf FIGURE
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Accordi ngly, between mmenhgm&teﬁ@llem or_nsalstby 94i is anot required)l resi stor

76 repregqyts the irf"i‘ﬁéi-e e, Eﬁ‘éﬂGB&E rEEﬁﬁ?mz% apﬁ ervgnﬁ‘o‘doﬁ%ﬁsured

during the AKB sa EP Vi deo
signal $4. by rep 3‘3"1& resistory §6nwith a shigher, Yl%ll‘leefQ%SMtg » haddinge

Cetem  Echesher ’eﬁfsﬁ"" e oo bt i PR RIS o ¢
30 For ki nedBB B0 for FER. 8 hase. Ko 1@gs. piider, Feplacing Jhe atevicHs
syst ens enpl orélatgively drighi nehagpeeutputrrumtstorre%i:ywinhrm lowerevrpltm ng a
one, 9U1 i 1e Gl b 35" HLHUEAE' fip! Surpih Wbistor 88" GAHF or b WweF

om tted. I S ess ti
resistance 88' and coupling the output 204 to a source of

moderate supply voltage (e.g., 250 volts) via a diode 202. The
outptit 204 is coupled to the wiper 98 of screen bias |
potentiometer 97 rather than to node 99 and the output of the
20 regulator 80 is applied to resistor 94 which was previously
coupled to ground reference potential.
With the above changes transistor 85' regulates the screen
~ grid G2 voltage indirectly by controlling the reference potential
) applied to resistor 94. An increase in this potential will increase
25 the value of the screen voltage in proportion to the output of
regulator 80 but reduced by the voltage drop across resistor 94.
Diode 202 prevents voltage increases beyond 250 volts at the
lower end of resistor 94. The additional voltage for providing
screen level potentials is provided by the offset of resistor 94 and
30 by adjustment of potentiometer 97 to bring the screen voltage up
to a value in the 400-800 volt range. Accordingly, the maximum
control range for screen voltage equals the initial voltage set by
potentiometer 97 plus or minus one half of the supply applied to
diode 202. If, for example, potentiometer 97 is set to 600 volts,
35 with regulator 80 providing a ‘centered (125 volt) output, then the
“screen voltage control range will be from a minimum of 475 volts



conmmbn screen case as a neasure of the | east value of the 35 correction

current is needed for the three guns since only one screen correction,
in_such woosseecan be made. WO 95/ 35629 PCT/US95/06862

PCT/ US95/ 06862 11 The
out put signal S8 of the m nimum selector 72 is applied to a
conparator anplifier 81 of the screen grid bias regulator 80 5 which

provi des a difference signal S9 reprqqentlng the difference bet ween
signal S8 and a reference level (e.g., 2.2 volts) whi ch . represents a

| |
TS0 ek b Wy i o i
conmon eni Sy Cl@ohnﬁbmnd aihei basic’ #KBhioperating rangel spfficientlypl i f i ed
screen gri @h?ﬂx"n%ie sa:wwadeeal%ecraqas d&]ﬁstmentscef \ e 49{:&&@%:{ sistor 83.
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conf i fgurazI fon.exam leblbyplmeﬂ%lecﬁ'bde arcu;?g?h&wfemb@?&nggproﬁheg g?gf! ﬁd
bi as and i gﬁ%ﬁﬁr@d%&oﬁ?g@e‘v@d ‘hso teihd ciepfulormalit i el o ch
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E t‘gnm L_ §5§lﬁptscreen l%%&eh&ﬂ Rigltdde tﬂ?ﬁenﬁgme?éro écﬂdtﬁféc? r 20f
lower voltage regulator transistor may be used and no
‘modification of the focus/screen supply assembly is reqmred
FIGURE 3 illustrates a modification of the embodlment of
- FIGURE 2 which facilitates adjustment of the screen grid
15 potentiometer 97. To simplify the drawxng, the minimum detectcr
72 and the focus/screen -unit 90 have been drawn in block
diagram form: since these units are not changed. The regulator 80,
outlined in phantom, has been modified -:o_ include _f_a' window
detector and ' blanking control unit 300 which may be used during
20 initial set-up (i.e., factor cahbrauon) ‘of the screen grid blas
potentiometer 97. -
Unit 300 comprises resistors 302 and 304 connected as a
potential divider between the collector of the output transistor 85
of regulator 80 and ground. These elements reduce the relatively
25 high voltage changes at the collector of transxstor 85 to a low
| voltage (logic) ‘level in the range 0-5 volts. The relanvely hlgh
impedance of the voltage divider is reduced and the 31gnal is
inverted by means of transistor 306 havmg a base electrode
coupled to the divider output and equal valued emmer and
30 collector load resistors 308 and 310 whxch thus prov:des unity
gain. Window detection is provxded by’ transxstor 312 having an
emitter coupled to the low voltage supply v1a resistor 314, a base
coupled to the output (collector) of transistor 306_ ,and nav_x_n_g a
collector coupled to the collector of transistor 306 via resistor
35 316;to ground via resistor 318 and to ground via the base emitter
path of output transistor 320. Logic level (e.g., 5 volt) output



via a relatively high valued resistor 88 (e.g., 4.7 neg-Ohns) to the 20

screen grid & of kinescope 30 and to the output 99 of a focus/ screen
supply source 90 which serves as a preferred source of high voltage
Tor oper at iwgywspissdohe screen grid Q2. Di gr.essi ng, porT/USYslogs62t he
reason that a focus/screen supply circuit is preferred as a source of
hi gh voltage for the regul ator 80 25 Is that such units are normally

i ncorporated in tel evision systens for providing kilovolt range

vol tages for operation of the focus 1 el ectrodes of the kinescope and
sub-kil o voltages for biasing the gcreen grid. Conventionally, such

it ' i nt ' ' seqnbl ith resis s 91-94
and pot ent | oIS B3 BrBGued by transibor. 32078y ¢ e ol ssistob i Fhur at 1 on,
as shown, whtoupled tod \5 denlt tsuppler A HsegiesuB80r ohml h'es(jetdrepgmidsg ]IC<V or ,

t d iont ' ' S n ocus
\S;iOZa ° pr,g)o'tj ﬁ?tlegtr%? eirffsbrgg@gr?]%é QGEx?Pﬁﬁdffgﬁﬁa&Yx%*tggﬁ} S%ag:égﬁaé?$d vol t age
via potenti offBPBg &m-on of, wansistorc420r cheemutpnt oft tramsistos 320 dsent

i nvention, tbeuplededy gonductorpPB30PES &bl ifgut 337204
o8] 35629 plededy gondu afiking ifgut 33200 the basshaild

12 useayoqﬁéfi{g,uqiﬁezqi gh voltage for the screen grid is taken across
In operation, transistor 320 will be biased off only for

10 values of the collector voltage of transistor 85 within the middle
of the screen grid operating range (e.g., around 125 volts for the
250 volt supply shown). For this condition the video signals
provided by unit 20 will be unblanked signifying proper
adjustment of screen grid bias potentiometer 97 in focus/screen
15 unit 90. For collector voltages outside mid-range, transistor 320
will be biased on thus blanking the display and signifying that
potentiometer 97 requires adjustment. This blanking is enabled
only during the receiver set-up mode by activation of the receiver
~ service mode switch. Accordingly, during normal operation of the
20 receiver the blanking signal is ignored and the screen control
voltage varies with its full operating range (0-250 volts).
FIGURE 4 illustrates circuit details of a kinescope driver
amplifier and beam current sensor suitable for use as amplifier 50
and sensor 56 and in which, advantageously, the sensor provides
25 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 402 coupled in cascode with an output "
transistor 404. The gain of the amplifier is determined by the
ratio of a collector load resistor 406 of the common base
30 connected output transistor 404 and an emitter load resistor 403
in the emitter circuit of input transistor 402. The relatively high
~output impedance of the amplifier is reduced by means of a
complementary emitter follower buffer amplifier comprising
transistors 408 and 410 having emitter electrodes coupled via
35 protection resistor 416 to cathode 36 of kinescope 30 and having
‘respective surge current limiting resistors 412 and 414 in their



resistors 94 and 97. 5 Advant ageously, one nmay renove the screen
grid potentioneter fromthe focus screen assenbly in this exanple of

the invention and replace it with a fixed resistor of the sane val ue. 4
Al t er nat iWQI§3563he does not even need the focus/screen Pc@ﬂ??ﬂ”@“ésserrbly
for providing the screen voltage. Any suitable 10 source of noderately

hi gh voltage (e.g., 800 volts or so) will do. Al that is needed is a
vol t age source and a suitable voltage dropping resistor with an
appropriate adjustnent of the value of g resistor 88 in regulator 80.

A nore significant advantage of this enbodinent of the 1 5 invention lies
vol t age potSTNEIBE, Jrbie O Tfkser (UBIE ret sopfifimes: reEhBR" 19 46" 170,
set-up or ibeingt &or ssuigidengrevention diaspthsy dimitethe maximum enbodi nent of
the invgntiwansistororhfl’ tdOFAE, cuitreii Frow _durinf%@hﬁil?dﬂéo%‘it QBRGLErieANt 1 ol
of the screepltﬂrl d vo.Ista e.4¥y§|‘ Iag 28 %til m zihg the AKB_control range, the
bl ack | evelOf ¢fi§ Fansistopy; 4U8. and ¢10 chy cean, aecyr hbrefly, andes, larg
previously sighall.transient. condifionsurDivdez & 18hprovides! lanc @ffdet ubtivweerand
i ver  anpithp; DhSe clecuf@Ry Or ARASHISA08 Hha 4100 redUANG: hel® V' L0,
20 and 25 amplifiesscross-aven idistartiongndhe sgollectare of atransistas 408 ki nescope
]?’0 1 Qi ,v‘iwiﬁ‘ﬁe%ugﬁﬁgqar Obddin Cutedf flowMd h@g"‘;&l&ﬂ-c%?réhft the’
ocus/ screen-assepb 90.- The beam qurrent sensor sanples t he
ki nescope RERMPEUINRIH: (SAMPATAIAT Baﬁa {Fg&m'%%%“éﬁﬂ‘em CUITeaHt cIRRYg si gnal
S 10 Al oA oA bl e spiti o o il o6 Sorfebi !, g
g?rrkieglte!sggf;drg{}%tfﬁgsgﬁé@te%#ia*oﬁira 4.~ 'cohtrol gunit 78, cdupl ed to
capacitor 65 in Tepbriefly sommarizesthecoperationc o€ camplifiery50t agd as a
functipg ofgen3er P56.C 'the CHahsistor 402 Umplifies the green video input
signal with a gain determined by the ratio of resistors 406 and |
403. Transistor 404 suppresses the Miller effect by regulating the
collector voltage of transistor 402 at a constant value (12 volts
less Vbe 404). Diode 418 partially offsets the output drive signals
20 to the buffer amplifier 60 to reduce cross over distortion. |
Amplifier 56 provides unity gain and an impedance reduction as
well as sensing the beam current. Resistors 414 and 412 limit
~ maximum rail to rail current flow through: transistors 408 and
410 during large video transients. The collector current of
25 transistor 408 represents the kinescope beam current and a
portion of it is sent to comparator 61 as the AKB beam indicating
current with the measurement current being applied to the
emitter of transistor 404. - o |
Various changes and modifications may be made to the
30 examples of the invention discussed thus far. FIGURE 5 illustrates
modifications of the example of FIGURE 1 for applying the -
principles of the invention to a projection television system. The
principal modification is to provide three kinescopes, one for each
color, and three separate black level control systems. Since each
35 kinescope has a separate screen grid G2 electrode available the
minimum selector 72 may be omitted from the screen grid bias



signal la of the AKB regulator 60. In this enbodi ment of the 35 invention,

the function conprises the snoothed val ue Va of the correction signal
produced across .capacitor 65 with the-m ni num WO 9 é%5629

‘PCT/ | US95/ (6B 8535629 - .13 TS EVerge

sel ected by mninmumselector circuit 72 for effecting the screen grid
control. 5 FIGURE 2 illustrates a nodification of the system of

FI GURE 1 which enables the use of a | ower voltage control transistor
in regul at or 80 and whi ch does notl?equire any nodification of the

. focus screen supply source 90 (i.e., installing an output tap bet ween

Getarl | i Fioahipstophody e BoolsRudh uhi, SifEs: e projsgripn pliuf 40,

resi stor 86 \iG2h andhiS§deare ddenticak soslyothgadetatlsidofhghe greea unitt 564

resistor §9 bgpWgggwde base of the output transistor and ground to
forma base volta di vider, replagin he previ-ous - relatiyely, high
vol t age out put tr 2T RrOILEtiQ W%‘I%rmﬁ’&q%&géhq greep dRYeE f'ﬁ’yh

repl aci ng t heowhanges eforstriving thiet bathiodeoB6! @fea green pesjestionce 88' and
cOUPl 119 t he \oHLEHIpc Oy 91 F88IEY Shreen sufBlYP'sBbfes PV HRkAARA( S 9
and is coupled to the screen grid of kinescope 30' and to the
10 output of the screen grid bias regulator 80 as before which is also
unchanged. The only other change is that selector 72 is omitted
and the input of amplifier 81 is coupled directly to node 66 of
driver 44 to receive the black level representative voltage
developed across capacitor 65 in response to the beam current
15 indicating signal S6. Operation of this embodiment of the
invention is the same as previously described except for the
absence of selector 72. Omitting this element and providing each
projection kinescope with its own black level regulating system
provides a further increase in the black level operating range
20 because no allowance has to be made for differences between the
kinescope guns as before. Thus each gun is separately optimized.

The modification of FIGURE 6 for operation with a direct
view monochrome kinescope comprises replacing the projection
kinescope 30' of FIGURE 5 with a direct view monochrome

25 kinescope 30 " and removing the projection units 502 and 504.
Operation is the same as in the example of FIGURE 5 except for the
use of a direct view monochrome kinescope.

The modifications of FIGURES 5 and 6 may be readily
applied to the previous examples of FIGURES 2 and 3 if desired to

30 obtain the benefits thereof as previously discussed in projection
and monochrome display systems.

In FIGURE 7 the system of FIGURE 2 has been modified by
the addition of a timing circuit 700 connected to the emitter of
transistor 85 in screen grid bias regulator 80 which momentarily

35 reduces the screen supply voltage of kinescope 30 upon initial
application of power. |



out put 204 is coupled to the wi per 98 of screen bias potenti oneter 97
rather than to node 99 and the output of the 20 regulator 80 is applied to

resi st or pnQosdaswh was previously coupl ed to ground r @CEIUSHSEE862

potenti al . Wth the above changes transi stor 85 regulates the
screen grid G voltage indirectly by controlling the reference

potenti al applied to resistor 94. An increase in this potential wll

i ncrease 25 the value of the screen vgoltage in proportion to the output of
regul ator 80 but reduced by the voltabg drop across resistor 94, Di ode
202 prevents voltage increases beyond 250 volts at the | ower end of

resistor 94. ThélThkeidputpasel of omomentasilypreducingg the -screen egrid! evel

otentials h 0 d. ust nent

of pot e t.o“r?é’tg"o A ifatid1 apBlibagbn Obe ' Gpdraiily 30w i Jo_ shifpfiisyst T
400- 800° vol WSy &t %%o‘?'!f’ggl tarn; 9B ﬁﬁx%ﬁﬁcel"ﬂcéhtkﬁél bﬂﬂﬂg@ﬁnﬂr screen
vol t age equhas th@ecombination &ft due AKB hind the ftebemt gw%ﬂ% Sdntpbls or

ot ent  omedgpPs Wil Eod B8 dayRCbidher' han ormalcSerPst oeidoG2b, di g o
centered (voitagel ay the kineseopn cmhode heats r deringoturagen.c ks rolresahige Wil |
g‘éT; [Jgg"; 02‘5@’3@6’ Mifks 4y’ Ye' Visible untllV\ngrﬁh?ifi? 43 complete.

Conventional power. up circuits which rely on boosting the

- cathode voltage or depressmg the control grid (G1) voltage are
not entirely effecuve for purposes of the present invention ‘
because the screen gnd voltage is controlled and closely linked to
the AKB system Accordmgly, in apphcauons such as the present
15 invention wherein the screen grid voltage is “linked" or dependent
on the AKB operauon, it is very desirable that the screen voltage
be depressed momentanly dunng turn-on. in addition to what
other measures may be taken (if any) to obtaln turn-on blanking
(e.g., cathode blankmg for driving the cathode voltage positive or
20 grid G1 blankmg by dnvmg the control gnd negative)..

In’ more detall the screen gnd supply delay timing is
'provxded in circuit 700 by adding a diode 702 in series with the
emitter load resistor 85 of trans.lstor 85 and couphng the emitter
to a ummg capacltor 708 via a series. connecnon of a diode 704

25 and a surge current hmmng resistor 706. The anode of diode 704
also is coupled to the low voltage supply :te__nmual__(-r-IZV) by
means of a paralled connected diode 710 and resistor 712. Due to
space limitations in the drawing. element values are not shown.
Exemplary values, however, are as’ follows: resistor 706, 330

30 Ohms; resistor 712, 3. 3 Meg-Ohms and capacnor 708, 180 micro-
Farads (polarized as indicated). S -

In operauon, diode 710 provides a dxscharge path for
capacitor 708 to ground via the low voltage (+12V) supply -each
time the rece:ver is tumed off. Upon turn-on of the receiver

35 capacitor 708 is chatged from the 12 volt “supply via diode 704_
thus turning the screen regulator transistor 85 on and reducing



to a maxi mum of 725 volts. A range of this width has been found

sufficient to extend the basic AKB operating range sufficiently 5
elimnate any need for |ater adjustnents of the screen grid

bot ent i onet WP 9535@%e ki nescope | eakage build up and are cl e PIUSISI06862 ¢
exanple, by inter electrode arcing. This enbodi nent of the I nventi on,
may be viewed as being sem -automatic in that al though an initial
adjustnment is required, no further adjustnments 1 0 of the screen grid high
vol tage potentioneter are required, a 19 .lower voltage regulator

transi stor may be used and no modi fication of the £ ocus/screen supply

assenbly is rggu I n of the
enbodi nment oftﬁg bél@gn%égagcmﬂs tHE &ﬁﬁ ﬁ)ﬂt ggﬁ? JUSP%&% nﬂﬂt ggé‘hﬁgeen grid
15 pot ent i orR@PaFitey from| recpiYing @nxwichgreinge currantufitaret msistor 72
and the fﬁcusﬂascandemueffécﬁ%bawﬂ lpEethedchufging Shfekt is obﬁiﬁé& amiform

th T | at
E'hgﬁf om eﬁgsqg@ s@éd?? F WFEua%e@%gﬁﬁH&N%h”gm@et"&? oforaﬁdgb‘w&'nkl ng
control unit v cnpawarm forccapacitory Z08. Thet smalls eurrent ((le g, .afactor
cal i brati.on) fE{v riRr8CARRI) OptéviBkaSby resiSidEe?12 O Ry l%})?l Uni t
n

300 conpri ses res,l stQrs nec nt| I dgl Vi der
bet ween the A8t icantly hsherten the; thlggonm constans; [ Thel reasenso and

gL oundI lIFOesereﬁsmtemm ﬁs?obmeﬁhQs red %tdn‘{ﬁédsai’élfoﬁ” uﬁk\i bt éﬁﬁleﬁhal ges ath
range 0-6 vorcaBacHRE TU Atrercithé [iidying “Cycle,is FomElen. ﬂﬁ\%ﬂa SRR | dor
i s reduced amwithhthisi gomipensation, aftmercapdchyr Masobhm‘@dﬁlmﬂmm
o 1 0r "ana HF o ereen sefRIIGE i é@og" 245H5015" thP Lot %S‘r’é"v. e "
unity géTWSl-W’hoéivm é&ﬂforilt all jpb\thaescrepn teaﬂgugnocutrgm Hewvi ng an
em tter kSuplrequired! for Imaineining Sthiel Rharge | 6n '&ipatiter 708. Thdamfing

cycle is complete when the capacitor voltage exceeds the base bias

level of transistor 85 (less the drops across Vbe 85 and Vpn 704)

the diode 704 turns off, charging stops and normal screen voltage

regulation begins via transistor 85 as previously described. Turn-

20 off of the receiver will again discharge capacitor 708 via diode
710 and the timing cycle will repeat as described above the next
time the receiver is turned on.



coupled to the output (collector) of transistor 306 and having a
collector coupled to the collector of transistor 306 via resistor 35 -316;

to ground via resistor 318 and to ground via the base emtter. - path of
out put twapsissé2er 320. Logic level (e.g., 5 volt) output PCT/USISI6862D

95/ 35629 PCT/ US95/ 06862

15 signals are produced by transistor 320 by the | oad reS|stor 324

coupled to a_5 volt supply. A serles 330 ohmreclcfnr Br-ov-des

_ Itotrj(r)tnegtnI 81? I, CHI‘L% ’é’fﬁﬁs ngBEflhb out pgp(gftltor;nm st mﬁanclllliﬁiucﬂlu lwoupl ed by
conduct or 330-tog. i.nput 33§ ihe base sing unit
20 - In operatlon ansi st Wl be* b|ased off onIy for 1 0
val ues of the collector voltage of transistor 85 within the nlddle of
Vol t ety shohn . ARPAR{E"8r dilarind) e ik drabics & Kincsgomsi ded by
unit 20 w ¥30)becqmptlamgd si gni fyi ng proper . adjustnent of screen grid
ours B o el RN Ao Tog o A A 0
di spl ay angprgtr gryi glts) said kinescope (30);
means (90) for applying a screen grid potennal to a
10 screen grid (G2) of said kinescope;
.. means (50) for applymg a v1deo signal to a cathode of
said kinescope; :
‘means (56) for provxdmg a beam current 1nd1catmg ‘
signal (S6);
15 : means (61,65) for deriving a- black level 1nd1catmg
signal (Va).from said beam current mdzcatmg mgnal
means (62,50) for applying a black' level adJustmem
current (Ia) to said cathode (36) as a function of said black level
mdxcatmg signal -(Va) to thereby form an AKB comrol loop ‘having
20 a range of black level control; and
- adjusting means (80) for adjustmg said screen gnd
potential as a function of said black level mdlcatmg signal to
thereby form a second black level control loop for extending said
range of black level control.

25
2.  Apparatus as recited in Claim 1 wherein said means
comprises:
means (81) for comparing the black level
representative signal (Va) with a reference level signal (+2.2V) to
30 produce a control signal (S9); and
o circuit means (82,84,85,88) for applying the control
signal to a circuit node (99) in said screen grid supply source (90)
for adjusting the magnitude of said screen grid potential.

lplaced

35 ' o TTT——
'H‘HS She



potentioneter 97 requires adjustment. This bl anki ng is enabled only
during the receiver set-up node by acti VaLLan - _service

m)de switc ingly, during ndpFE
bl anki ng SFWQ%MLQA@J—@—&M_( he -c e
; -*-=~='-"RE 4 illustrates

its full operating range (0-250 vol t e

circuit detai Ilﬂlumlﬂ !mﬁmﬁm driver—_ anplifier and beam current
sensor suitabl ifier 50 and sensor 56 and in which,
advant ageously, t ie Sen%or® provi des 2521 dual functions of acting as a
buffer anplifier for the anplified vi deo signal and as a beam current

sensor. Anplifier 30 i Apparatus as revitédjint Olalmsl sWﬂeteC}ﬁzsﬁqupl ed in

cascode vvlth &gpgu n I a t he lifier is
det erm ne {lﬁ tcomaqnsés % a?ogo klé?%croq v Jég @?8? %‘3”5 conmon -
base 30 onﬁe@P&f“@Gt sexeen; guid ans ot«heanqompmmgt er |oad resi st or 403

in the emtter cirouil méansINuD,42,305 firos eﬁ@?atm%ea "k bladk Glvel

out put i npe

corrBI errem)ar 39@1&5?%@ ‘feolﬁng { tﬁﬁf fFéc a?('btl e¥3 )i ‘H!j’ transistors
408 and 410 havi ng eni meanse(F2{80)déor cadjubtirgVilre Fereemr @i Cchontiadsi st or

F15, 1210088, Eonlfr SR R ' O el ¢ i

limti ng'/éemstors
PCT/ US95Y ¥6862

4. Apparatus as recited in Claim 1 further comprising;
means (700) for momentarily reducing said screen

grid potential upon initial application of operating power to said
kinescope.

This Sheet Has Been Relplac




‘col l ector circuits. These resistors are sonetines referred to as bei ng
for "suicide prevention" as they limt the maxi nrum 5 transistor rail to

rail current flow during sinultaneous conduction of the transistors
408 and 41Gvebsasszcan occur briefly under |arge si gnal PAI/uRs/DE8A2
conditions. Diode 418 provides an offset between t he base el ectrodes
of transistors 408 and 410 for reducing the anplifier cross-over

distortion. The collector of transistor 408 1 0O provides an output for
beam current flow to the AKB current -Vrensor i nput (conparator 61). The
measur enent current input from the'/AKB circuit is applied to the

2
'
'
'
'
'
]
]
'
'
[ ]
[ ]
'
'

4

emtter of the common base connected out put transistor 404.
To briefly summarigyge the operation of anplifier Fs? and 1 5 sensor 56, the
transi stor 402 ifies the geen vid i nputl4 signa1 wth aigaln
det er m ned 0 S'Qﬁ r eSi st 403. | 40
suppresse%_ SN 1 g VIDED SWiEGHt of
transi sto nt Yal ue 2ess — Didde 418
partially dGREMtq [ hdppujygut drive signals 20 to the buffer anplifier 60
to reduce dqroplEqver {di sjorti L7 Anplifier 56 provides unity gain and
an i npedande(Te ' | as sensing the beam current. sistors
414 and 414 Ki n PULSE GENERATOR a Prail current flowthro
transi storqd 408 and g large video tpansj col Nect or
current of |2% t{ransistor t he ki nes#opq begm cugrent gnd a
portion of Jif i onpd 61 g gdi cagi ng
current witlh|the nmeasurenpat current being applie&tc the e emttler of
transi stor j404. ' ererges and no [ ijons y be pmde to
t he 30 exapples—a . Jommm|y . FIsGUREe S i | | uptrates
modi fi catigdng df the_ exdnple of FILGURE_1_for_applyigd the o
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principles of the invention to a projection television system The

principal nodification is to provide three kinescopes, one for each

golor, and three separate black |evel control systens. Since each 35

Ki nescope hw®© 98/38@par ate screen grid 02 el ectrode avai |l abl ePCIES95/06862

m ni nrum sel ector 72 may be omtted fromthe screen grid bias WO

95/ 35629 PCT/ US95/ 06862

17 control unit of each projection unit. Since the projection units

500, 502 and 504 are identical, ogl the details of the green unit 504

5 are shown. G een projecti unit 504 includes the green driver

44 with no cg?nges for driving the cathode 36' of a green projection

ki nescope 30'. Th€ focus / 50ﬂ§en suppl % sour qg-~ i s unchanged @ and is
' [ he

coupl ed t ofpIERRE lg p€'°30' _and tP the 106~qut put T}&
screen grif Efg%%g T ' ‘ ed.|] The
only ot her{gh hatl sel¥ct ort=—psm ' i utS3 of

anplifier YEREN dolipl grectly to node 66 of driver 44 to receive
t he bl ack Ieveﬁwge rgsentdtivegyyol tage devel oped across capacitor 65
I n respons O-te 5 indicating signal S6. Q)erﬁlti of this

enbodi nent jof t
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invention is the sane as previously described except for the absence
of selector 72. Omtting this elenent and providing each proj ection

ki nescope with its own black | evel regulating system |

¥urther in&%&%’e"‘fgn the bl ack | evel operating range 20 be%cﬂ&sgﬁgss@z

al l onance has to be nmade for differences between the ki nescope guns as
before. Thus each gun is separately optim zed. The nodification
of FIGURE 6 for operation with a direct vi ew monochrone ki nescope
conprises replacing the projection 3(/7nescope 30" of FIGURE 5 with a

di rect vi ew nonochr 25 kinescope 30 " and renoging the projection units

502 and 5032 ﬁ;‘:ation i's fghe same g9 in tw?ﬁtarrple 9 Fl GURE 1

except for gt 0 PAIEE n a diTect o 0 Ki ne

The modi 11 af ORS¢ Fope—-crro—4 WEEOSHTCH o e Ty | /06N

previ ous EKaEJ-E’“' olulif 1 desired to eNefits
pr

t hereof as REEN L 4| Y gsed in projection and nonochrone displ ay
syst ens. BLUE RE 7, 2he system of FIGURE 2 has been nodified by
t he additipn |of a gk ; 8 connected to the emtter o§0
transi stor}| 8 : or 80 which nonentari l
reduces th ki nescope 30 u&on Lnitial

Es il .

applicatio
PCT/ US95/ 0
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18 The purpose of nonentarily reducing the screen grid

vol tage upon initial application of operating power is to suppress 5

vi sual artlnggbg yring turn on of the receiver. It has beep found

that the combination of the AKB and the screen grid bias cohtVg§506862 | oons
will tend to cause higher than normal screen grid (&) vol tage as the
ki nescope cat hode heats during turn-on. As a result, retrace |lines my
be visible until warmup is conplete. 10 Conventi onal- power up
circuits which rely on boosting the at hode vol tage or depressing the
control grid (Gl) voltage are: not tirely effective for purposes of
the present invention ‘because the screen grid voltage is controlled
and closely linked to the AKB system Accordingly, in applications
such as the present 1 5 invention wherein the screen grid voltage is
"linked" or dependent on the AKB operation, it is very desirable that
the screen voltage be depressed nonentarily during turn-on in addition
t o what ot her nmeasures may be taken (if any) to obtain turn-on

bl anki ng (e.g., cathode blanking for driving the cathode voltage
positive or 20 grid Gl blanking by driving the control grid negative).

In nore detail, the screen grid supply delay timng is provided in
circuit 700 by adding a diode 702 in series with the emtter |oad
resistor 85 of transistor 85 and coupling the emtter to atimng
capacitor 708 via a series connection of a dIOd 684 25 and a surge
current limting resistor 706. The anode § T4 al so i s coupled
to the | ow voltage supply term nalj ( means of a paralled
connected diode 710 and resistor &Z° o] space limtations in the
drawi ng, el enent val ues are not shown. Exen§ ary val ues, however, are
as follows: resistor 706, 5430

- ouTT0
418 CATH. 36
+12V e
GREEN VIDEO T0 AKB
INPUT FROM @ COMPARATOR 61

SUBSTITUTE SHEET (RULE 26)



30 Ohms; resistor 712, 3.3 Meg-Ohns and capacitor 708, 180 m cro-

Far ads (poI arized as i nd| cated). I n operation, diode 710

provi des a di scharge path for capacitor 708 to ground via t w

Yol t age (+MQPSA5G¥hly each tinme the receiver is tur neo"‘ﬁ?‘l’sg@féﬁ%ﬁ
turn-on of the receiver 35 capacitor 708 is charged fromthe 12 volt
supply via diode 704 thus turning the screen regulator transistor 85
on and reduci ng WO 95/ 35629

PCT/ US95/ 06862 5/7 19 the screen
vol tage as the capacitor charges. D ode 702 prevents capaci tor 708
fromreceiving any charging current fromresistor 5 83 and so effectively
all. of the char g current obt ai ne via 14 Sﬂransist%r 85 h||s
ensures a R-SRef-e-H0 t| for a/g 2ven Izal ue_ofl _acrta cey for
capaci t or 7 BRSEBAND RROGE S VIEQ SWTCH ni d ded by
resistor 72 ANDDEB@I; |b| e a4 dOE'Q——-H'G't—gI gnl_ﬁl ca nSﬂhe
charging t orsf a e reason 10 resistor 712 i s present is to
conpensat e |ror, aqe’ c rentzzi n capacitor 708 after the timng cycle
I's conpl et q. nt ageougl y, with this conpensation, after capacitor

n
708 i s charlged @EF 'PAL'SE BENERATOR @ SP the screen regulation current is
r kWi

avai | abl e flof d .
—> RED PROJECTION UNIT 500 I

BLUEPROJECTIONUNTSR. ]
GREEN PROJECTION UNIT 504

X

_ &3

FOCUS/ SCREEN
SUPPLY SOURCE ;

FIG. 5 PRI AL
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4ransistor 82 and none at all of the screen regulation current is 1 5
required for mintaining the charge on capacitor 708. The timng cycle
is conplete when the capacitor voltage exceeds the base bias | evel of
% ransi st or WO 9/B583% t he drops across Vbe 85 and Vpn 704)  PCT/U$#5/06863de 704
turns off, charging stops and normal screen voltage regul ati on begins
via transistor 85 as previously described. Turn- 20 off of the receiver

wi | | -agai n di scharge capacitor 708 via di ode 710 and the timng cycle
wi |l repeat as described above the neﬁ§ time the receiver is turned
on. What is clained is: /7 1. Apparatus for .adjusting

the black |evel ofg a kinescope (30), conprisin?:s means (+20V) for
appl yi ng a referfnce potentiajg to a copfyrol grl Gﬂé of g@ai d ki net§eQpe
30); for ; n prid, '

(30 mm%ﬁgﬁmw*ﬁnﬁésﬁ o é_szl i P!HOCESSING I-jo .

N lus 2

PULSE GENERATOR | 5P

MONOCHROME DISPLAY UNIT 600
% ¥’
') e o
I
: 3
CONT::]LJM | bgz
SCREEN
6D GAID

-

+ FOCUS/ SCREEN
+ SUPPLY SOURCE ;
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@ screen grid (&) of said ki nescope; means (50) for applying a

video signal to a cathode of said kinescope; means (56) for
roviding a beam current indicating signal (56); means (61, 65)
or derivi rWO&SHI6ATk | evel indicating signal (Va) from sai dPEREIHS 6863 ent
[ nd| cating signal; means (62,50) for applying a black |evel

adj ustnent current (la) to said cathode (36) as a function of said bl ack

| evel indicating signal (Va) to thereby form a black |Ievel control | oop;
a potential divider (90) coupled betmeeqvg'supply of relatively high

vol tage and a source of reference potenti said potential divider having
an out put (99) coupled to said screen grld (&) of sald ki nescope for

suppl yi ng screen gp vol tage t hper et o; vol tage control means
(70) coupl ed~pm = g rrean 61, 6§§ ahd sai d B put (9

sai d potenti aBASI' Bﬁ%&oﬂg@) - s WIDEGSWIRH n_ g g proE

response to [sai evd i rMdicat . $ 83

GREEN
BLUE va 8 2
RED{ [ PULSEGENERATOR |—»SP 0
40~ , /)
= FO0VR__| LR
.
1]
di ¢
61 62
comam\‘l e
GRID SCREEN
GRID
oo aen
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2. Apparatus as recited in Caim1 wherein: samLMmIaghﬁomrﬁhu
nmeans (70) conptisesT— a voltage regul ator (80) |ncludizg \qﬂ i
means ¢81) for bl ack |evel representjatjye” gnal (va) g
with.a reference I‘W@ﬁpﬂﬂH\lm‘ 2V) to produce a contrdl.- s+—gﬂa{ (89) e
circuit neans (82- ying said control signal to sai d out put (99) of
said potential divider (90) for adjusti t he magni tude of said screen grid
vol t age. 3. Apparatus as recited in Caim2 wherein

sai d ki negr@peisospained adscol or ki nescope having three cathodes and a
common screen grid and-further conpri sing: means (40, 42, 44) for
generating a separate black |evel representative signal for each cathode
(32,34,36); and nmeans (72) for applying a selected one of said

bl ack | evel regreseRppartfdd INdSrt @a3RudviY eheSabrhor! hagr T egyl af or
(80). ‘kinescope (30), comprising:

means (+20V) for applying a reference potential to
a control grid (Gl) of said kinescope (30);

means (90) for applying a screen grid potential to
a screen grid (G2), of said kinescope;

means (50) for applying a video signal to a cathode
of said kinescope;

means (56) for providing a beam current indicating
signal (56);

means (61,65) for deriving a black level indicating
signal (Va) from said beam current indicating signal;

means (62,50) for applying a black level adjustment
current (Ia) to said cathode (36) as a function of said black
level indicating signal (Va) to thereby form, a black level
control loop;

a potential divider (90) coupled between a supply
of relatively high voltage and a source of reference
potential, said potential divider having an output (99)
coupled to said screen grid (G2) of said kinescope for
supplying screen grid voltage thereto; and

voltage control means (70) coupled between said
deriving means (61, 65) and said output (99) of said
potential “divider (90) for adjusting said screen grid voltage
in response to said black level indication signal.



4.
for

Apparatus as recited in Caim1 further conprising:
nonent ari |

A A | [Lose

2. Apparatus as recited in Claim 1 wherein:

Said-voltage control means (70) comprises:

a voltage regulator (80) including

means {(81l) for comparing the black 1level
representative signal (Va) with a reference level signal
(+2.2V) to produce a control signal (89); and

circuit means (82-88) applying said control signal
to said output (99) of said potential divider (90) for
adjusting the magnitude of said screen grid voltage.

3. Apparatus as recited in Claim 2 wherein:
said kinescope comprises a color kinescope having
three cathodes and a common screen grid@ and further
comprising:
means (40,42,44) for generating a separate black
level representative signal for each cathode (32,34,36); and
means (72) for applying a selected one of said

black level representative signals to an input of said
voltage regulator (80).

4. _ Apparatus as recited in Claim 1 further comprising:
means (700) for momentarily reducing said screen grid

potential upon initial application of operating power to said
kinescope.
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i1y reducing sai en grid potential upon |||t
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