et BN S B R &

bi as con&rol for an |nage di spl ay devitel =. An illustrative applic
5- this inv __to acearatus for
controlllng t he bim - fragfe ot g 2Ea Vi deo signa

Gﬂ_gsm ng syst em suahias ﬁam{@foﬁ Qb&‘élt%l ow ecwé%r dHnﬁrble%ﬂaér?“image
Sys I n §£ to establlsh giublankln curr.ent Ievels for thHhe

electron 1 *ki ne Bo f €§ GPRLicat ﬁV%ntlon Qncerns
such“autahatlc bi as CB f?o}n%ﬁﬁﬁﬁ HEP dFﬂgaBpaFﬁFPﬁlnggﬁEI°HP%EEssor
for- deVe'Owdllfﬂéﬁhﬁiﬁmliﬁgvﬂhéa@ﬁsstofeahabMagé tbprpdapdngbl anki ng
current |evels.” A color repr odugi ki.nescaope |% h“%%%h ] 15 col or
t el evi si on Kiq@sGRRe gi +%?3$ OBPBI-8Et PIR %uns Sach%efer gi zed -
by red, gr e.eﬂ@ohéaimsmmrree@meenon abi equivgliens dysitesd finoorser
conposite col or_ television si 0 n ol YRE
regﬁlresiﬂﬁﬂ qﬁﬁﬁ% |3%9%$g3§#?n£?£§ggg%%88E ggggug £0k nedllied

WS € co Fepresentative signal s
20 be cofg epinsatofil th&ikisespepds i v@nleaetscﬂlémmmté fimvendiogr ay to

plack, 2L Whleledfyelall aﬁ@c%tﬁgﬂ%e%ﬁiég”cQHE§o§hQ§bﬁr@Eﬂ' Dishncahfirlg Gant ly

reduced conttittT on t1 mum reproduction of a co
pi cture amﬂlgﬁt@ls%ag@aerERCQQSQF fas ﬂ?ﬁéé@&ﬁégapéﬂﬁn&ﬂﬁﬁﬁ9%men 25 the

bi ases of t re ¥ thanpeepered1hakehng chdusinty Ly ed
ki‘nescope Bpflfgﬁgg | eve giﬁbggﬁ even? e?rors tgﬁ egproduqed dﬁ%ﬁse errors

are visible as a. coloﬁ ePHPT oAMAgE| EBPEPEHCABAO
upset dt st %ﬁrfté'féi{i?l@ﬁ ﬁedesvéeyedmpeheresl ma@aurasueﬂy of aﬂecmmbe 30
~caused by a variety of factors,,ing varlatl _
char act eri TYRS %ﬁg?h%n?Fﬂé§8§pBYaﬁ8 asggglgtga H?E'g%%h%ﬂégﬁﬁ
agi ng) , ten@g&@lyigneiéedes;veddfrnmeataompbsnesc@pddﬁﬂteiuuMﬁxpﬂ signal | t
.1s desirable_to assu 5 p Lt L als to
timul of ég&:&tl]?;:l{bp o2 aPLBRAY! Iy Igla%g g%lfqtflt}%s‘:@l‘fg{ » S

the kinesco pic fure brlg evel s t el evi si on
receivers coshobiyei rbpdetp906|9ﬁomgefﬁph&m|¥§Rnﬂ53ﬂﬁ§ﬂéWﬁxﬁkﬁﬁﬁ¥m

;aSSOC}atEQ érggfféchna@ ELd N HRnQ%c%%%VHE%v%plevels from white through

gray to black, at whlch level the three electron guns should

-1 E§|As CONTROL FOR AN'| MAGE DI SPLAY DEVI CE, Thi's i nvention rel ates@f
of

autonatl- cally

exhibit 51gn1f1cantly ‘reduced eonductlon ‘'or be cut-off.
| The eﬁtimum reproduction of a color picture and.
gray scale'tracking of the kinescope are impaired when
25 the biases_of'the electron guns vary from desired levels,
causing unwanted kinescope blanking level (black level) errors
to be produced. These errors are visible as a color tint on
a displayed monochrome pictufe, and also upset the color .
'_f_idelity of a displayed color image. Such errors can be
T 30 caused by a variety of factors, including variations in
B | the operating characteristics of the kinescope and associated
circuits (e.g., due to aging), temperature effects, and
' momentary ‘kinescope "flashovers." '
Since it is des1rable to assure that the-
35 proportlonlng of the color 51gnals to the kinescope is
| correct at all plcture brlghtness levels, color telev151on
recelvers commonly include prov1s;ons for adjustlng the
k;nescope_and associated circuits 1n_a set-up or serv1ee
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- 2- oper&t ng node of the-reCeiver'inﬂapcordance wth well khown‘
A\ Briefly, a service switch with "normal" 5 and "service" _
s operatively associated-wpth the receiver signal processing

S d the kinescope. In the “service position,  video signals are
~decoupl ed fromthe kinescope and vertical -scan i-s collapsed. The bias of ¢ .
each el espexating mede hefi . aﬂeuseed1Vere$habbcshdané§ d&shredlmlanklng p 4
current ro I qj ust ment -
ensures éé?ﬁh ??Bé§%%€%%pea$§§%?g ér?y %?gn_gdgw%tgﬁe senggr Faan applied
- Vi deos sdnhal serviee! espehtions asboaekatéfreﬂ.zneesbeieltedf willth theeo
si gnal , eﬁé;élefxlzéf STGHA£S eeeefﬁgpweeﬁuenaaa %ﬁecsah%sébgaa' st all

brlghtn evels, °T | nescope driver circuits associated with each
el ect r ontRRIN" $BEVIFRN %ﬂfﬁ%%%ﬂrfﬁ%d§°d§égPéésgaFﬁ decgupled £s@Pensate for
ki nescop@@h@ﬁ@@@éop@eaﬁdcveﬁﬁiea). heaﬁssureoalapeaar prraaor.-atm@n of red,
. green and_blu drive_when #he 28 e|v gerﬁé normal ly. The
ki nescopef bFaRRi 8 QHF Rt PRt 1P s PPRe2CHE g CafigtPREd e ent,  and
typ|ca¢I@esimeddbbanben@ocueﬂentveeag Llaefedumnngohhpekeee dbrthe
- ki nescop S [ g adjustnents often 7
|nteractéac ggg%%%ﬁ Bthe 5%Egr§§38?§hgﬂg ggs?%gF ghggegégve adj ust nent s
be nade. kﬂmenenm¢e15|pr¢neauyahlagbedslnotbhunbsaneetbé asedppdiedhi s

adJUSt”EWEdéﬁcglﬁﬁaPyoPaYnngeE bis@diyshnBibcReFEeerRd AU amRYi ¢ |y by

circuits with he recel ver arious automatic kinescope bias control
syst ens 82 Y9 i FigRAhr 08nd| BhAP BREBESSI AgPLEPRAI BEEPOETdORN&M . The

known1$ ysd BoE éi@hﬁﬁé|é{tWE£§Ub£1§Hﬁn¥§EU§eQEIQ veryes Kahleseaaode bl anki ng
current erlodlca % duri g g g Btervgv é % occurring within a
verti cal ?H%ﬁ% BtanRthY ?ﬁ RFiareds Vikh PardyPIPGRTORgALR ﬁﬁ@htﬁF%ﬁure

i nf or matadjussedStabsand¢sibed gasni t(abge, (labaebmpecafsalteneeﬂ evel signal is

appl 1 ed el 0Bl SBROLXRERNL pakesbeghLods) oL ol D KlaeacgReped deri ved

control Vo I'sTuse 0 Correc
proportion of red, green and blue 51gnal drlve when the

20 receiver operates normally. _

' The kinescope blanking adjustment is time-consuming
and inconvenient, énd typically should be performed several
times'during.the life of the kinescope. In addition, the
kinescope blanking and gain adjustments often interact with

25'eech other,.thereby'requiring that successive adjustments
be made. Therefore, it is advantageous to eliminate the
need for this adjustment such as by having this adjustment
performed automatically by circuits within the receiver.

.Various automatic kinescope bias control systems.

30 employing analog signal. processing techniques are known.
The known systems typicelly measure_ﬁhe value of a. very -
small cathode blanking current periodically during a given.
1nterval (e.g., occurrlng w1th1n a vertical 1mage blanking

- interval of the teleV1510n 51gnal when picture information is

36 absent) when a sultable (black) reference level signal is
applled to an 1ntens1ty control electrode of the klnescope.

- A derlved control voltage 1s used to- correct the b1a51ng of
a klnescope driver amplifier to produce a desired level of
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a klnescope drlver anplifier to produce a desired | evel of 40 1 o
- 3 -.cathode bl'anking current. However, the. known- anal og systens s Pher
fron1d|saﬂvantages whi ch are, avoi ded by én-arrangenent 5 accordlng
present invention. Known systens enpl oyi ng anal og signal processinyg
techni ques typically performthe follow ng functions. The cathode bl anking
| evet cur r epathedechiankingdcurpesfor t Howavezat e knqyfalanalage s Xekens
during cat Wﬁf@f afkbﬁgaszgaaeahtaeegnwlw Sre HRIRINUE s Hidtadgehdien

filtered to devel op .a vol tage proportional to the nmagnitude of the cathode
si gnal . A5EE?%P%QIE%nFPth9oPF&§§ntsl@BFQFHéH‘by additional filtering, and

is applied to the ki ngﬁewﬁesyét\éﬁs fplLichiierg Wn%l&gf efidhack padeHsihgop SO
ey o erehobRLatty, Fap LR TIT BRA Y ahs el RO At TR o
bl ac eve c e ode
bl ack curre@atlheaelbmankldgslesélconmemtvalwsenﬁmi Aang ea:;pxrﬁpcbh&:.mlkol _
mechani sm i cLi th QQp 20 rder
of 70 db f $agh%§€|téggggaﬁggsgsgygﬁl ﬂﬁﬁh%? '§%§g§%é} #h#PgegU|res_
hi gh connoointenpabal.n Thieweathode Isiigmadaiirs: ddrernr diiltooped aro eXévelop.

| ngtabi | i “Esvé e 98?8%%% QUL 9%, %{aqﬁi“ﬂddﬁt f”\fﬁaé’fcé@@ §gt hode
bi as | evel ) 6 % gb t he one or re 4 ering Uncti ons
whi ch are pemnahed AoDfebdksp condrod lyicdd-agentirslo s inese by Rddstional

fiTtering ff‘ﬂﬂ:é?ﬂﬁ eaﬁﬂduig' h%%l@@dt e t%%“it it Controﬁ?’ &ﬁﬁii‘fiéﬂuce

si gnal proce55|ng délays_an ase shifts in I ch tend
to conproni¥&dtfe §?§BPPFt?°6FrPﬂeL99ﬂrﬁ9 qspdP ewFrect f°rI¢Pbccordance

with an egbedheesbpef biheingverirenandhasRicited Wa kel dldek thevéias «
control voltqge conprises a digital signal processing network. An '

aut omat i ¢ kKFHESEBpe®hFRE “cont rol  system enploying the digital signa
processor offers precthe kohtxodpddopasaryex i dtabiliabtise Watbthodey

hlgh 35 Conbiacklgggrgalnievgﬁ %t"o%ég¥%éﬁw¥%ffgcéf¥£ &EEO %Rg.gg%ﬁracy
: of the control mechanism is a function of the control 1oop'

20 gain, which is on the order of 70 db for a typical analog
system. Highly accurate bias control requirés high contrél
loop §ain. However, a high gain control loop can exhibit
instabilities (e.g., random fluctuations or oscillations of
the cathode bias level) in large part due to the one or more

25 filtering functions which- are performed to develop the DC
bias control voltage. These filtering functions each.
utiiize RC time constant networks which introduce signal
processing delays and phase shifts in the control loop,

- ' whiéh tend to compromise the stability of the control loop.
- 80 .+ In accordance with an embodiment of the in&ention, the network: for
- : generating the bias control voltage compriSes a digital
signal processing netwo:k;' An automatic kinescope bias
control system employing the digital signal processor offers |
preéise kineséope'biasing-control, is stable with very high |

35 control loop gains, (e.g., on the order of 150 db to 200 db),
and is not proneito produéing random fluctuations or
oscillation of the cathodé'bias level. The system does not
require integrating or storage capacitors (e.g., for
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i nteg

ra

At prone to produci ng random fluctuations or oscillation of the
¥ MNas | evel .  The system does not require integrating or storage
(e.g., for 40 filtering), _and can be readily fabricated as an
ed circuit. |In addition, the digital processor requires only 5

i nexpensive, |ow power, |ow speed logic circuits.. Specifically, the digipal

ssokjjgRsdsghhe a@;an.@a}d, ¥R Qﬂ‘ce#d(}g_ Ay A e of aa.st ﬁ%ﬁfétﬁ -

proce
perio
bl ank

dically derived s %na s whi' proportiona

i ngCehFPdft cdRd iop it Ak idigEiddde

REAGRFROT TRITEFeS pnly

proce$gotndgpenepved fliowspowent,r dowsisprdla Wirnid heiasmiéd udes of a sequence
rived signals cor 1,espo q; tg.cor.eat at hode bi as, and a second
Aretitduddhs

of de
contr

ol signal wheRPEf& RECTFASIRT i SRRFLT gFhift s

corr espordadiciendefi dhieormpldiuder ek ta F@eneﬁ@ﬂ@ﬂﬁ?&ﬁﬁﬁw Si gng! 15
ls ls - tQ el; ' t
o Qepifed’ Sibdlte GRIENWYe R ART AR LRI Yok Toct Cat hoae

enabl
contr

ol voltage whi tage rect

cat hode

bi as vol bagaking ecvrrensocondygctieshkbivhdhaurkigresdapee|calrooddt aiTiea. | n

accor
corre
durin

dgnagguichh Brbedisdoe ebviogs @i Ahdl) ddued Wdfdlne
sponds _to periodically recurring cathode pul ses which are.induced
g sP@ﬁ&Ftﬂggﬁkpﬁgaiﬁ@@P@%@? iof %éﬁiﬁﬁﬁa%%ﬁ%ﬁ%ﬁ(RRR?%ﬁEQP%§C¢Qation '

pul ses. torzeeer dathedei biadnobhe af @¥dHa Moriti® 1 N¥4RfHd PRvhén PERSCT i bed
tude é&% et, 1's i-mparted to th eerg%Hza signal s such that adjacent
I ;

anpl i
deriv

ed s ga\?/i' t Rifn %a SSEFEETE: OFt RN

By S GRETRIRIPYT 1¥2r3 i n

anpl i t udéewgasdoanturm icocireditndppise offheetsedomdraneettokysiqmahunting in

the v
bl ock

Hﬁiahgﬁlgg QobﬁggtvBh%%?e;&éﬁ%%&ﬁﬁ?Mﬂgydéﬂglquan inc#%ﬁ%ﬁ%%_

i agram of a portion of el evi sion recelrver

~shows a
i deo

driver afbapafiRgdbipsl senprede yoditagep athitals madifiemthmtdathodmscope bias
Ol o83tagLagaeidl a0ckerel? Rattiile WY Wdtadd F coliddipbidisg

contr
wavef

ornglag ELS chgrént level are obtained.
. In accordance with a feature of the inven;ion,
20 the derived signal corresponds to periodically recurring
‘cathode pulses which are induced during $ignal blanking
intervals in response to periodic grid excitation pulses.

. In accordance with another feature of the invention,

a prescribed amplitude offset is imparted to the derived

25 signals such that adjacent derived signals within a sequence

of derived signals mutually differ in amplitude by an amount

including the offset, to prevent system hunting in the
vicinity of correct bias.

In the drawing:

30 " FIGURE 1 shows a block diagram of a portion of a

color television receiver including video driver and cathode

pulse_prOCessor,apparatus in an automatic kinescope bias
control systém according to the present invention;
' FIGURE 2 illustrates”waveforms'helpfu; in
85 understanding the operation of the apparatus in FIGURE 1;

FIGURE 3 shows a circuit-arrangement-of.the video -

- driver and associated networks shown in FIGURE 1;

FIGURE 4 shows.circuit;detaiIS'pf'a;portion'of_the_
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35 understanding the operation of the apparatus in FIGURE 1; FlI GURE 3 shows
a circuit arrangenent of the video .driver and associated netmorks sho I N
FIGURE 1; FIGURE 4 shows circuit details of .a portion of the 40 cqﬁgﬁﬁe
pul se. procbssor of FIGURE 1. FIGQURE 5 shoWs—circuit details of a digi
sigral 5 processor i ncluded in the cathode pul se processor; FIGURE 6 shows
addﬁrional det ihe d| i tal, ro essar angenent .of FIGURE 5; FIGURE .
7 depicts a %?€E?3%|%5 E\nkod %ﬁﬁfﬂ e?§§BﬁEoi ‘the digital signal
processor included i n PhEURR saehode @ﬂfe&mﬁraeeasms of k| GigEta]l BLGORE 8

illustrate |g fo hel the operation
of .the arriﬁ%enen gﬁ%iﬁ@?ﬁ éngiﬁ§§£gH§§ ngg §%§§§%§ Ve circuit .
versions 15 of a port|5hG6REtﬁeShmwangéﬂehaoshbmﬂetalEBGUREtﬁe BLGURES 12
and 13 depl t r anot her. portion of the

ar r angenent d?a%éﬁlﬁgiéyfiﬁéiﬁégﬁ 4E §%QQ§E1§ Il lustrate S|gnal wavef or ns
hel'pful in understandlHBG§3$eEt@¢31%FStﬂeblﬁVEnﬂFéﬁraE0° ~another f| GURE 18
‘shows a CIrouéfsi@ﬁ aﬁnen@tdﬂgleapaéigﬁuiapréeéahei 2AcexwablatnoRhsl gnal

rel at ed t a f gre of ‘the invention; %URE i9 illustrates signal
maqeforns A SSR/ERATR P B ?ﬁ%cﬁﬁﬁ?ﬁt?gnFa eréircuit shown in Fl GURE 18;
25 : FI GURE 20F3GURE & tllusttrates QEmengtsmgnangwabefurmblzed by

wvef or o aciort SREAL: ISeHEYERRLER: B8 obefiiEos of KR ERERISHEE, i o
si gnal procesﬁlF@G@REcbits 30 10 (e.g., including video detector, anplifier

and filter stages) pr%é@Rﬁ PGL P €fe Egjcnéﬂ‘égrﬁ%/):zﬁad 959 eeeeleﬁ)s

corrponents of a conposite co OI’ tel ev#)smn S| to a ator-matrlx
12.. Matri&k a® erem¢eben09€phbe|emraevement shown in FIGURE 7

- FIGURES 12 and 13 depict alternative circuit
versions of another portion of the arrangement of FIGURE 7;
FIGURES 14 and 15-17 illustrate signal waveforms
'helpful in understandlng a feature of the invention;

20 FIGURE 18 shows a circuit for generatlng a-
partlcular form of an ex01tatlon signal related to a feature
of the invention; ' -

' FIGURE 19 illustrates signal waveforms associated
with the operation of the circuit shown in FIGURE 18;
25 ' FIGURE 20 shows a circuit for generating signals
utilized by apparatus according to the invention; and -
FIGURE 21 illustrates signal waveforms associated
with the circuit of FIGURE 20.
= - In FIGURE 1, television signal processing circuits
"~ 80 10 (e.g., including video detector, amplifier and filter
T "Stagee) provide separated luminance (Y) and chrominance (C)
‘components of a composite'color television signal to a
demodulator-matrlx 12. Matrix 12 provides output low level
.color 1mage representatlve signals x, g and b These signals
-85 zre amplified and otherwise processed by c1rcu1ts within
cathode -signal processing networks 1l4a, 14b and l4g,
' respectively, whichesupply'high level amplified.colorxr image'
signals R, G and B to respective cathode intensity control
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nge representative signals r, g and b. These signals 35 are

anpl i @\\ and ot herw se processed by circuits within cathode signal

proce¥ ’v networ ks 14a, 14b and,1l4c,- gespectively, which supply high level
anpl i f¥=&d col or inmage signals R G and B to respective cathode intensity
~control 40 -6- el ectrodes 16a, 16b and 16c of a col or kinescope 15. In..
this examleRtrodersams 1%y Sl 14€ orld - r]ﬂiﬂ@sﬁoﬁ%"i%ﬂe gun type "\t
with a commonly energi’zed grid 18 assocj ate th each ‘of the el ectron guns.

W
conpri si 1§ &E¥ifof&ERdGr Sdeesrpe tob hPa dehe arHoRORTYFHINPr ocessing
net wor Igs itAdinbARuand ybde wirth 9 rddnadon 1y tdtdr LIt GBI - 18 Thes6Epi€eat he
10 foll ovm'.% di sigs f%g_geof t:he construction and., o era{lgqtléo ofl rocessi ng
networ k YAXa8§ r??ll €5-5%: I P UIRE 4319 | FR 90 r & 2AEECEe DI ack
| evel i ndeat,i drtnendorlléc20 (e. g., conprising an electronic switch) couples
and decouples the r w _tM% tﬁI 9{2 L X, e '%ﬁ L gnal input 15
of a ki nescope dr'i.\/céi"?Cl I r?g?qslgo srtra .oé%irﬁ)n%lng é%%a# %’E%rﬂl/ r stage
21 incl udds AT& Gimilampliin itdits embedimant § orThwetop? ngthe gh | evel out put
si gnalyoRrehitehing AR iidh @ﬂ-%‘%ﬁ@éﬂ%&&%m‘\%éﬂt%p& of . -
driver 21 is coupled to an input of a cathode pulse processor 22. ° This 20 -
out put oPT@FEFSINE nﬁ't&ﬂrd%é-%(ﬁ}&ﬂj bk Iners e iaed cht@ede.
current nonitoring InntrR¥te@rk 18 ,WMd |blcidi ISGHSE eth se ¥ D6€ S8QEwa2k | S0t i med
to oper at(e i n rers?g_‘lonse Lo tl.merég'& nals C,. SR and to rgguce an out put -,
bi as cont'Foid *¢i FIFVEHY &fhiTr ISEEFRY LPiRLeE ¢ ofeFPPRLeSs of
driver 2theor mudinkyli mogptput Hmsn afathiex aplid iervidésusignad t bhpudri ver 21
- . to conkr h-I%’ggdgll )54l &vel . curre cnductdbycathd%Ga,a_s
Wil | 21% s%lfbtea_ %lgguss A Bﬂﬁgs(engg'\r{ller?aef%&?% 'rteogp. n%’srgjt%g v%?’??%gl ﬁlt"‘ trace
30 bl ankPrgvergraagey derdinpdmdesom \adrgriach| antsl 1 itabior| newwosk ofothe
recei ver gbQle18@18i? ikt tl'é??élg cut SRde1 @ vilé@dis appiied to
kinescope cathode _16_a_._'. Another output of driver 21 is
coupled to an input of a cathode pulse processor 22,  This
20 output of driver 21 provides induced cathode pulses (CP)
during cathode current monitoring intervals, as will be
discussed. Processor 22 is timed to operate in response
to timing signals C, SR and CLP to produce an output bias
control signal VB which is supplied to a bias control input
25 of driver 21 for modifying the bias of the amplifier
circuits within driver 21 to control the blanking (black)
level current conducted by cathode 16a, as will also be
discussed. _ ' _ .
A pulse generator 28 responds to vertical retrace
30 blanking signals V derived from vertical deflection circuits
of the receiver for generating timing _Signals BLK, C, SR and o '
CLP. Signal V recurs at a 60 Hz. rate for a television |
receiver according to NTSC broadcast television signal .
standards in the United States, and at a 50 Hz. rate
36 according to PAL television standards. Unit 28 also
ge_nerates an output grid drive voltage pulse GP during an
interval when the _éathode blanking curjre_n_t__ of -kines_c_ope 15
'is to be monitored.. The output of unit 28 from which signal

fo
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CLP. Signal<V recurs at a .60 Hz. rate for a television receiver ac ‘
to NTSC broadcast tel evision signal. standards in the United States( jn at
‘a 50 Hz. rate 35 according to PAL television standards. Unit 28 al =
generates Bn output grid drive voltage bu?sé GP during an interval when- the
cathode bl anking current of kinescope 15 is to be nobnitored. The output of

w28 f h d |.sQ. t
bi'as vol t ageiF ot SGPFOY =R sAbeP AP PRI o 8P SUBF PEL LA LB P S, JO3TANeE L 7 ©
ti mes other fbangthé y8i dsphbsenthadilyakerdhwokicsedvopbisarHsne &drrent
moni toring 'Q&%Xz’ﬂ‘les%fﬁ_ﬂéﬁe%&ﬁr tth gnd ghll\é%r &h%ak.-va@.trace bl anki ng. but

before the® bégi nni'n Icture nter the tel evision sl%ie
cont ai ning picture |nfBhﬁakibﬁS?@PQeCétbﬁﬂ&yEHrr?ﬁe PORASRELBS Fvérly a

.occurs duringeayper Efearoi:hé kargeE ’irleﬂ"élbatle&'\é%h:'abtéabl@.h(kﬁ.ﬁﬁasmi’c pe\foral
hori zontal |1 nes during ﬁlct yre infqQrma

operation ofthﬁnP?SFPﬁgnEthkF 8386ﬁ§u65tHB&@rHFinﬁ%n3g8uFF&ﬁFlﬁﬁgﬁu§é§W$l

visible effeébﬁtﬁﬁln&ndl phtayved  phEbimationc ot lbe diispdayed .15 The
over scanned at

K b t
strike théofﬁf?B"Bf’rf'ﬁg I%P%@EXSEIeog%&]/":?nE%%gB i &t g’r%gtg' 3\ f%?naéflé“a ér'é;é l\;\?%y °
~of “exanpl e, theemwailt d;hartgennbmpaalseencsemaé-eélommowqaét 1t1=m=5n rig\k al -
|ines that oggyryabier .2l YRELAAL 166! H3Caleiki NgdkRtRr AtH Gt o

waveforma o erence to t perlodlc p03|t|ve hori zont al
bl anki ng pul gésmommpmng ﬁ’let Hénlelsﬁépﬁalcéthﬂﬁ]@ lankirge ATESRAFEIP G

vertical ret hgc lgaglgoglftf%tt@g onNaeEidp ayeds RAWture WiRieOrtiRe Kifnddddgt
. 2. The 25 rive pul se G2, which enconpasses. . ines 1 and 2 wthin the

" moni tori ng®i hﬁePV&P-’SﬁmaPé‘ledt R& é?rli’d-softly'@rt(l’tﬁ"r&qea NESERH R I ef or m K

[err]. The gpedmpylssaeFlekeedbly @ttiikid the fiaced qbitd Vel rrmgndgaiddbavd hin

a range of +5 to +1 volts epend| upon the requirenments of a particular

system mnth Pé§%€5@ I*'se pedestal |evel corresponding to a
By way of example, the monitoring interval

encompasses the first two horizontal lines that occur after

20 vertical retrace blanking ends, as indicated in waveform a of
FIGURE 2 With'reference to the peribdic'positive horizontal

:blanklng pulses occurrlng at the line rate.

The BLK pulse encompassing the vertical retrace and

_monitoring intervals is shown in waveform b of FIGURE 2. The
25 grid drive pulse GP, which encompasses lines 1 and 2 within

the monitoring interval after the end of vertical retrace, is
shown in waveform ¢. The grid pulse preferably exhibits a
fixed positive amplitude within a range of +5 to +15 volts,

- dependlng upon the requirements of a particular system, with
30 respect to a lower pulse pedestal level corresponding to a
% normal grid bias level of zero volts in this example.

" Referring back to FIGURE 1, a gate included in
black level 1nsertlon network 20 is opened in response to
signal BLK during the vertical retrace and monitoring

35 interval (FIGURE 2) to inhibit conduction of signal £ from
matrix 12 to driver:2l, and a black reference voltage is
substituted in'the.g.signal path. - This establishes a
given black reference
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“ normajegrid bias |evel of zero volts in this exanple. Referring back to

FI QU , .a 'gate included in black | evel insertion net wor k- 20 i's openéd in
respo to signal BLK during the vertjcal retrace and monitoring 35
i nter (FIGURE 2) to inhibit ‘conduetd 6h of si gnal r frommatrix 12 to .

driver ‘21, and a black reference voltage is substituted-in the r signal .~

. Thi hShes @, Jinken bl f 40 . .- 8 bias level at \g
Phe vi dot el SR8t Arro Bnah SHT Vi U 1V e Wit hae lon

t her eby Ard¥esr dingisepre Sahhiosker difia r éffemaine dleelphfavidaidiaae. 16a during

t-he BLI iyt ' 5 iﬁ& t ol ower in
regpons‘gehPé'QS%%t rgﬁﬂgg&sv\%%ln%i m ﬁeyﬁpﬁisd;%&e% s‘%’%én) of the grid

rid pulse _
pul se appFer gné’terf"ﬁé- *Ki %MW@@%&Q@@%@ igathode grid pulse
Jinterval follewke Amplicspdnsel tch@Gat dad Wse Wisoid ”é_iuscﬁ'giiérly
on but 1S sonmewhat

proportignal to_the.l evel t he ‘cathqode current conducti

at t enuat BG2FEFaVET PR Ofe e g1dd Sulfin arRpPaaks & A drinesRPrer war d
t r anscondathadeec edecttireode duxdope thee Qriia Wills itk svae, chpyact eri sti c.

Th ' 1 . pul se s sensed Py cjrcuits withjin

or ocoddornd3teslue e thel TS hlng 3 ol Tnllad PRl

amount ofopithek lezed| O@UM@PE,atfblOdaormhxmfem' anrehssi el >2bzdn ghs or | ow Cie
' _ : - I S, e

current. sehbib tPdtenodited redliage B %}%7}%1%%% ?,%g e SPRLL .

the bias control input of driver 21 for _ as) opeérating
poi nt of r&iPWJF’eQX ¥n tREWETSa by anseopduiqtaniqe f thiekingseons as | evel

at the sefjeekront puh giridr dvake? bhaaldtdg¥tild, PrallefaddiegifsisLd cat hode
act.ion., The 25 gate wthin network 20

et ur 18 EB% REShrEBeRuIgE: feoseaeed BinG it R GRRACTARI. Shor eby
col or si gaafieterminehé fotthpuielek treir igunl A sarcoraugd iath 0 ddwisdgnal i nput
of driveimddnt of black level current, or conducting excessively
high or low current. ' _ ' '
Output bias control vdltage1V§ from processor 22
20 is applied to the bias control input of driver 21 for
modifying the DC (bias) operating point of driver 21 when
necessary, in a direction to developfa_bias level at the
signal outpﬁt of driver 21 sufficient to produce the desired
cathode blanking current level by closed loop action. . The
25 gate within network 20 returns to the-closed_position after
the monitoring interval ends, whereby color signals from
the output of matrix 12 are coupled to the signal.input of
driver 21. ' '

FIGURE 3 shows circuit details of black level .

30 insertion network 20 and video driver 21 of FIGURE 1.
In FIGURE 3, black level insertion network 20 is o

shown as comprisiqg a single pole, double throw electronic
switch 30, and an associated source of reference voltage 33.
Source 33.includes a Zener diode 34-in-conjuncti6n with a

85 variable voltage divider including a potentiometer 35.
Video-drivér_21'¢omprises;a cascode}ampliffér'including
transistors 40 ahd 42.' Video drive signal R is applied to
the kinescope cathode from the emitter circuit of transistor
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FI GQURE 3 shows circuit details of black .level 30 insertion network 20 and -
video driver 21 of FIGURE 1. In FIGURE.3, black |evel insertion net .20

is shown as conprising a single pole, double throw el ectronic swnt§§§§§,5 .
and-an assbci ated source of reference vol?age 33. Source 33.includ

-[err ener diode 34 in conjunction with a 35 varlable voltage di vi der

i ncl"udi ng a potenti onet et deo.drive rls d |f|er
i ncl udi ng trg sY%?o?srﬁ513ﬁ8r4 3. g%ocafPSé SPB nag%%?egu?
ki nescope cathedeohiboxrihg entervalcmscderluédtfanml$herc¢&lectbr :

9 42 Vi 85 31883k obe4Eradlesealhagernul septBbRiyead duiisRa,! .

noni toring |n erva er1ved fromthe col Fector circurt t'ransi stor
42 via a protbenj swWitebi 3foissdn vhenopent PRS3Girs Kﬁstﬁéowﬁéndﬁ§§mﬂ'on (as

shown) duri neh&-heeye&&aiakeegaeacsnanﬂloa@ebmhgnqntta&%\wl vﬁd'e@e%l%'rﬁ'la'r r
I s decoupled,fr evel Sferenc e fromthe

e an
wi per of pot &fit 8ﬁ8P8¥e§5 FgmaﬁﬁFVGH fg'ténphé paeck nsye CFP HENGE

transi stor 4001tag§wfteh ehet eiper"” of pbienkiombdeeer disngdlsy applieder ence
qui escent aused_tQ aggear %t %h%re”]tt%h of tranS|st r..42 which
e

1 B coubd oS hEnBRRR Skl oBRERh R cear=EResERey 40, AR SRt a0 i o i n
t he ot her posonteqtshéaélnndldbd 15A¢cgmdling lys aompﬁedemn@ Swiitesicegdnt act s

"c; and 'b"_igybhesQasgutan Eocaggaa; 9t £haNSntier 40 QL ABld,Catd on by

driver 21. T las control volt err] provide e out pu

cat hode pul séhpEBcés§sBF goupipduRe kthej. §1Besgop@oeﬁrt@@dteo t BE Fdde athiR
circuit of apphikiebwitaRs3st 86 48. theCoeASN@oklitdon Wheei@Shiilder) | evels

f t | t VB t d t he ki
o hons ohaYSLeatE YosEousEeTll 02 LaNEl JENi2Ras Ll e PR, |

turn serves basenitnpasecibeublitack kewalsistitotred) Forcampldifiiem tdior ey

ki nescope ca%hgde nversely decreaS|ng | evel s of voltage[err] result in
proportlonal § ¥ 8aué :

_ The bias control voltage VB provided from the

output of cathode pulse processor 22 (FIGURE 1) - is DC
20 coupled to the base input circuit of amplifier transistor 40.
Increasing (i.e., more positive) levels of control voltage
Vg '
bias voltage developed at the emitter of transistor 42,

cause a propqrtional decrease in the kinescope cathode

which in turn serves to increase the black level current

25 conduction of the kinescopé cathode. Conversely, decreasing
levels of voltage VB fesult in proportionally reduced
cathode current conduction.

_ Cathode pulse CP can also be derived by'employing
« a voltage divider network'as disclosed in my U.S. Patent No.

30 4,263,622, among other techniques. However, deriving the
cathode pulse from the collector output of active load
transistor 42 as shown in FIGURE 3 is advantageous since it
provides a greater cathode pulsé amplitude at a lower output
impedance. _ | _ 3

85 FIGURE 4 shows the input circuit of processor 22,
comprising a clamping amplifier 50 and a comparator 65.
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cathode current conduction. Cathode pulse CP can al so be derived by

ying a voltage divider network as.disclosed in my U S. Patent No. 30
4 , 622, anong ot her techniques.. However, deriving the cat hode pul se from
th coulector output of active |oad tthSTstor 42 as shown in FIGURE 3 is
advant ageous since it provides a greater cathode pul se anplitude at a Iowgr

out put i npedance. 35 - FIGURE 4 shows the input circuit of
processor 22, (xnnn¢%ﬁWRﬁQHcﬂ@?&ﬁ%@ﬁ%n%@|??@Prsﬁeﬁnﬂ 8lgRRbatBYBFLERI 40

G anpi ng @g@&aéi&saﬁ iéﬁssa ﬁiﬂﬂaé.nl ﬂﬂﬁéitﬂﬂgoﬁﬂﬁﬁﬁloﬂﬁbuﬁml-bf I er 52
w th an In‘frtIQ%F #ﬁ% 5 angd 5n t|n referencg

(+). r?% e?%%l%?%? 54 aﬁa Lageodivs eFogether

‘with a.re&nmﬁxﬁsfﬁgewehfstam@c$3pr562an@n@ra$adetBe togetherrwith af

Aol Ten CeeiARdEl 8 CHRE APLARREL 0L €5 ELRBESLD LRE YBRLRORiFEIAES] 5
si gnat f rafn mefpio¥k €50 52 AoreﬁeneQQQIYOnggesﬁp gavedopedsinnthiRe peak
anpl i tude, & hoole: get Ses g%?iiedstgeﬁﬁés #Qﬁc%hi‘nrﬁﬁ{:plﬁ signal from

-anpllfler t0 be referenc redi ct eve I's. IS acconplished _

by meads aPELfiREbIEK cTRNPFEST n%?ﬁo?kelguf—ﬁﬁf-ua%ﬁgaé Srap| empdiéiesingl e -

throw el egs r&sn &céuta@éuﬁoré;sh@y@nt nvabeaepsﬁs Pofi Eh@nbeaﬁdamﬁﬂlhﬁ:uaba”p' ng
uring

capaci tor oper ag es, as
Cho Cht hooe sathed? pabee BF Lot FoidoneresPanicFbn  LORREERVE pLbBaLd) |5
response ffbmﬂam@nifhengszotcdhernéfergnaedCte a phediotable dexedq tlnes

{cotbapk BEF? ofe MEHRALIAS 1PmERRRO0 BVFBEabRLRT {Eenathl] ne ey
out put1§ e:.tred:ltuhmma i slmlszpom» cﬁlnglehbhraw wecmomenampgheﬁou al .
Thi's T eedpaelndCi Ofhd So 0$8£i€b€ﬂ)b¥n351H§éEScQ£m§§h§CEaEQc1%G§“69'Osed

in cooperation wth input ¢ &aC|tor . 2 cat hode pulse interval [err]
switch 60 is renderSet¥WeHs cd d%E?F%Eefoﬁénfob °§ﬁommAFnaFés$éﬁ§é to

except during the cathode pulse interval, switch 60 is
rendered conductive (closed) in response to clamp timing
2

o

control signal CLP. This occurs during times Tg-preceding E
and following the cathode pulse interval Tp. By feedback
action the inverting input of amplifier 52 is clamped to
the output level of amplifier 52, which is then at Vrl
reference potential. - This feedback action is accomplished by
25 means of switch 60, when closed, in cooperation with input
capacitbr 62. During cathode pulse interval Tp, switch 60
is rendered non-conductive (open) as shown in response to
signal CLP, and an amplified, inverted version of the
cathode.pulse appears at the output of amplifier 52. The
380 cathode pulse output from amplifier 52 exhibits a (Variable)
peak-to-peak amplitude with. respect to a stable reference
level produced by the clamping action. The amplitude of
the cathode pulse from_amplifier 52 is sensed by comperator
65. - ' |
:35. Comparator 65 comprlses an operatlonal ampllfler
w1th an ‘'inverting input (=) coupled to the output of
amplifier 52, and a non-lnvertlng input (+) coupled to a

reference voltage Vrz

also generated in the voltage divider
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si‘ghal CLP, and an.anplified, i nverted.v,e'rsi'c_)n of the cathode pul se appears
at the output of anplifier 52. The 30 .cat hode pul se output froma (fier
52 exhibits a (variable) peak-to-peak anplitude with respect to a e !
reference 3 evel produced. by the clanpi ng BEtTon. The anplitude of t
-cat:\’rl?de pul'se fromanplifier 52 is sensed by . conparator 65. Conparator 65
conpfises an, qperational anplifi Lih an itnverting i pput (-) coupled to
t he out put o?onéproﬁ)lﬁjfrf_gerr%sz]:srg?ﬁﬁ ase'il’o\rll%#n (i]t‘#h%ée n%){]t (4 ORI TR a
reference vanaees 2 dlegpigehet atwtbun 1éeel obtemetltt vamplitide of the
conpri si ng r.esy 0 éﬁﬁh '3gﬁ : QE%QE r e e
"1" out pu'?,5 Irgeye#%ée- t %gsgcrrp |t(%?:l 0 é%h%r%pﬁ%%a |ve?%§i%}gé%%¥%o%ef%t ge
f r om net wor .50 eX&epds B A2\RICYLS rfhemi theceatkodmdnlatie curhene bévek _
current. | evels ifr&i®at 6Fhdathd e gBsdd et ReM ed &V El coFPEESSROTAE NGt O a

‘condition of |ow cathode bias voltage. The.conparator produces a [ogic "0"
out put | evel® THEE R R Fﬁﬁ*s‘?g 1 RART i Y 99 om FRR EPRPBOATRT | ess
than [err]. 'pr'BdtB::e(Ewrn:g/ﬂtew'a'h&:wtﬁpmlﬂdne\bénockh@r?rifl@é‘":]ci@fltﬁd% lp%_igés than -
t he desirged | evel org espondi ng .t condition of high cathode_ bjas -
vol t age. @orfa‘f’\ét%'%ua% 00%“&%%‘%%—"1 gs'dgv’r%lgﬂ%%s \Aﬂé?‘f‘t 1catheple ptfs® peak
anpl i tude | Lenirs avhémmlthe arpktiode WEadk | cunlent nlePel chseleds coharcthe

cathode bl acddifed WA oW AUNGRRITy (A0URSEMENSS OF RHER A chdge 2N

"0" logic signal levels I'n resporse sequence oI Ca ul 8es, Te to
unavoi dabl e hrl_a%ﬁjd’fﬁlﬁ% V\/rﬁcbrﬁ-'Q%t sctadém%d@mm 25 earcidenedodeenutbe.
This noi se Qdided Suldopddie dgesaphse Nk adlidi £11 D2 e RN St her
sources i the receiver, and causes the anplitude of individual cathode

pul ses t d ddori foj'uct uate slightly above and bel ow the conparator
switching leVel. The auf piHe logie of Giat XD ¢ TS b 1y's £ OFRE! SéBipabRLSE €
~hereinafter l?rr%fdelfcr-e%d 4 Thac %neaql_usen%':)e 'of! néju&gt?t S ! aabrluf 't(? b {gént.g er
processing by a

signal levels in résponse to a sequence of cathode pulses,
due to unavoidable random noise which is superimPOSed on
20 each cathode pulsé. This noise originafes from the
kinescope and amplifier'SZ; among other sources in the
receiver , and causes the amplitude of individual cathode
pulses to randomly fluctuate slightly above and below the
~ comparator switching level. The output logic signals
25 produced by comparator 65 are hereinafter referred to as
sigﬁals CP', and are:suitable for further processing by a
digital signal processor as shown in FIGURE 5.

The value of reference voltage Vr applied to

.- ' amplifier 52 exceeds the value of referendEIVOltage Vs

30 applied to ‘comparator 65 by an amount equal to the offset
-ééiéége-bdeiode 56. The volfage difference between.Vrl_
and Vrz-in conjunction with the gain of amplifier 52 deter-
mines the amount of control over the cathode pulse amplitude
that can be provided by the closed control ioop. In accord-

385 ance with the requiréments of a particular system, this
voltage difference can exhibit a value within a range -of

. from several millivolts to several volts. However,
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si gnal processor as shown in FI GURE 5. The val ue of reference.

48 [err] applied to anplifier 52 exceeds the value of reference
Qg' Vr2 30 applied to conparator-@élu'an amount equal to the of fset
-vol tage of diode 56. The voltage difference between Vrl and W2 in
conjunction - with the gain of anplifier 52 deter- m-nes the anount of

control Queidrhedmairide HuWEe WIldK udydatcpabde QieMsiedihythde Cl 0s¥
control loop. .In accord- 35 ance with the r%gyquﬁgpts of- artlcular '

system {VHICENIGW e KiesG®e S I HiDidC M T 1Fange of from
sever als Ridlueeoldss dhi ssamralge) differdinyever, - 12 - better control
of the "black |evel urrent Jn t VJCI of - ki nescope cut-off

i s achieved for snaif ﬁ%l l}ﬁ (% voI%l neadlé% ree%%&? I n Fl GURE 5,

t he di gi tcakmpsiigresd qarlnﬁ:dsslnrslucﬂprremﬁ’een&ma ta skodgicreopsrel 70, a.logic
control fg%%? 7. f a%gqs g NOR

| ogi c ga?%ét\%%gkaﬁ _}%1@13{13&’}%] I nvert qgg% a-;‘]ébu%it:feért 7§%§§€rol | ed
in respol®R leaia gates ridnanshttdl and @ IR TR oB5 7 1and 03 a@EuUFReHr o

ar r anggd 770 RN AD HEdHlofsdtd QSli@pxié@Cff&ﬁ‘ coh&P&l snébvorke78pp! i ed
to the serial input_of Plft regi ster which s cl ocked durlng ach
0

cat hode FHERA I mM%e Wﬁ/ﬁ?ﬁaﬁ¥ﬁiﬁﬁﬁqrﬁf(9e corm Ay FESLERLYESPRA cl ock |
pul se SRxagmuWﬁunpthnng t he cat hode pul se interval. Each SR pul se pernmits._

ith |l ogic "1" | eyel thethe | l's -
crtner 2 Loate "L il ol p 0 WL ke (18, SEPLEE PR Bt e [ ovel s
st orage Zhidd Imgmermslﬁmdwhug:h m@@M&@ edm:}lmmrwgh ¢athpdewi th
_sh|ft|%g§%¥§gr| err 4§ﬁ$9%c£ rlﬁ@nsi 1&5&5?39 £4§81 BesSa the 16

par al | eI out put ter heans of - 16- mgut AND g
71 and NGRQgh eukse TR RSUHENG ‘%‘bﬁﬁ%ltléfr’g@éth‘_a@em‘éléﬁt bo eéVaNGR gate
7325 forgfid it piadd ig@nelc4li sebhdN0a tTegoper ati o Pbgeeumber signal

level (in accordance with_the_leVels_of input pulses CP!')

to be shifted sequentially'into the shift register storage
20 cells, corresponding to outputs Qi through Q16' yith
shifting occurring from left to right. Control network 76
examines the 16 paraliel outputs (Ql - Q16) of shift
register 70 by means of 16-input AND gate 71 and NOR gate 72
" and develops a control signal at the output of NOR gate 73
25 for either enabling or disabling the operation of counter 77
via an INHIBIT control input. In this example, inverter 75
responds to the level.of the Q2 output of the shift'register'
to develop a control signal for causing counter 77 to either.
count UP or couht DOWN. However, inverter 75 can be .
30 arraﬁged to sense other outputs of the shift register.
| Counter 77 comprlses an 8-bit counter clocked by
a pulse timing signal C at the vertical field scanning. rate.
The triggering edge_of this signal must not occur during
the cathode pulse interval to avoid changing the kinescope
35 cathode bias during the cathode pulse interval. Thus the
o triggerihg edge of this signal can coincide with the end
of the'cathodéﬁpulse interval, or can occur shortly
thereafter. The eight outputs of counter 77, Ql - QS' are
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via an INHIBIT control input. In this exanple, inverter 75 responds to j -

| evel of the [err] output of the shift register to develop a control si

for causing counter 77 to either. count UR .or count DOMN. However,

inverter ¥5 can be 30 arranged to sense er outputs of the shift
‘regi'ster.. Counter 77 conprises an 8- b|t counter clocked by a pulse tim ng

sigral C at I f| I a d g ff

si gnal nust cto F‘e\é%cur a Dq Sd(i g\gle 1%{39 % eré\ﬁﬁﬂyav%d%%%angl ng
‘the Ki nescop@mma-trﬂgo@@ lﬁ/@ﬁ d-@idld@g mqaé‘-“mhode pul se interval. Thus the
triggering edge of thmt%ao%alvscaan%@a%sdeaw&d‘cﬁd@ u@qrdaftaw@ AP

pul se interval, or can qccur shortly thereafter. ht out puts of

counter 77, TroOm pegoe vAGts topridc Vad ko i m%ﬁﬂ%sec d:% F AR af dhe

( DAC) netmorcl@ui&e&oWﬂpwsg arslalc?ef%doalﬂﬁterr et WK provide 256 olNgiw®rk 78
generates an out put, .DC vol ran mg rQ zero volts to +12 volts-jin

response t o StRESS die Sorr h R Jage FRSSP R de
256 out put strab.mr(emarta]{ &rd‘]]ta‘gteatsaﬁp t:hue dﬁ%ﬁmlﬂcplﬂll a.cmmgmrmmws on,
or incre nt voIt e equ +46 5. m|livolts, 10 12
vol ts/ 25 (ihe DAé %utv%LJI ge | gjuﬁ odl \PUt V°101Taf f9e'% 0 cf%‘\)/veed 79 to
video drivewvizla Vieldags tfa?gelowﬁB' 7% tes ot dany dmnitern)lzll -ng Thiies kiovesagpe

cat hode biasg. | Q Piadd & FIHEIBIAARE e Kl st range of
about 40 vol B is requi redr at the (kilnescope cla c?e 15 eth%:tro (e.g.,

from +140 vdr PTASLiPs0 Folkidesaape Mlack AR ag#ﬂu%mert%mré?e as |
shown perm b¥ Rbdutaxd ealtscan rr@qﬂwa tam &Heano&;égbdﬂu:rﬁm@e of 156. 26

I R G X L i G I P S R
~correspondi egampilipyt an telgaiﬁ-efm cxﬁurs:l’ezf tas egdicsirerpetfini téhenc tﬁmaas:aldsmdb
oo vy’ SoRE S BhOlls Sanad S e P08 ppBON e
will COﬁprl§Q 8. '4Q¢mghts/256 counter states).
. Loglc control network 76 is arranged to dlscrumnate
20 between three cathode blas conditions and three correspondlng
output bit patterns ‘of Shlft reglster 70. When the cathode
"current level is too high (i.e., the cathode bias voltage is
too low), tne switching level of comparator 65 (FIGURE 4)
will be exceeded and signal CP' will comprise a "1" logic
25 level signai (a positive pulse) for every cathode pulse.
Assuning this condition does not change, the outputs of
shift register'70 will all be at a "1" logic level after
sixteen vertical fields. This condition is sensed by AND
- _ gate 71_and NOR gate. 72 of network 76, causing_a "0" logic
30 signal to be developed at the output of gate 73. In addition,
. since the Q, output of shift register 70 is a "1" logic
signal, a "0" logic signal is developed at the output of
inverter 75. This enables counter 77 to count down.
Consequently, bias control-voltage VB decreases in increments
35 of 156.25 millivolts for each vertical field, and the '
cathode bias voltage proportlonally increases in a direction
to reduce cathode current, untll the correct blas condition
is reached.. ' -
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ows| signal (a p05|t|ve pul se) for , every cat hode pul se. Assunmi-ng this.
hn does .not change, the outputs ,of shift register 70 will all be at
‘ogi c-l evel after sixteen verficdal Tields. This condition'is sensed
by AND gate 71. and NOR gate. 72 of network 76, cau3| ng a "0" logic 30

signal to be devel ed at _the u e y ddjtion,.sipce the .-
[err] output of sh P PEG® g?ér%¥6%ithe é?%hodf c%ﬁ E#f&%yeg"l?og?g si gn”
s deVeID@ed(ﬁtethecahhpdte bilaisnwelttaige7sis thu sl'ne;'i'ahl esigmaht@P' 77 to
count n aubi teQr%! age r
‘incre n‘[’§1§5 ?E%g% %5 r?1 I Il%%'l%?s'l forl \5451 ver% ?’f:%‘%h(?&&elﬁ?fgﬁdé{}%e cat’hode
~bias voIthgespLﬁporB9@§&Bry0Wﬂ@W@éBé§ll1Qilﬁhﬂﬂiﬂ(ﬂlT@"rb@m@@ cat hode
- current, ]1.&9&1' aElE‘é CQ&&%@E&%&&@H tfﬂhass reﬁphﬁﬁw se coulj:ﬁ

Conver se e cat.hode current. level Is too . e. ode7%|as :
vol t age i§ QBQbEPShF° soyad @ 5 \GANSSGUANHLY o PIRS. ¢Q@F€°level for each

cat hode pyhsggany t'iﬁc%@afs'fesr QSR éa&rpuiérwdal dieh® By B560%5! 0gicC
| evel after_sixte€n vertical fields. In th ase counter - 77 i.s enabled to

count10 (B111ivgh&s okl nﬁzQQQﬁﬁﬁﬁwﬁlﬁﬁﬂ? LEAPT 4$ 5@RSN®%ri ng each

vertical field by When2%hk0 dﬁﬁﬁdd@lﬁmyr&oﬂdiﬁbmoxs ecdrbéas, cemdnhuon is
r eached. gﬁgge cat hqode .bi as ndition is # AR :
r

S} w |
conpri se© CORPLASSHA T SF9d e gA‘ B?Hanly, t he
out puts signhlét regcsmdanylymIﬂhaunutpqﬁs mﬁnthﬁe ne@hsternveewnés of

el iner b9 Sbpaly, tankadist £ Rl irortll et bt ct ihep sepsgd byunet work 76
w || cause ga ule Al ogl C si gnal I nhi bi TTng counter 77 .
and t her dbgist éemeﬂ,g-t hé‘ht;ISa§qr@rmn orhen ;eensed Ohiretwsukt 76i | | occur

55 poon #219€al taﬁtéhwfst L PrdicoW msél@x-hibléfgﬁaf%keﬁent ary logic

20 | evel ared to the other "outputs (i.e€. |y when the shift register
out put s d@hh ﬂtéﬁﬁlEPPQﬂﬁ?si%n944xﬁh?q§RXH§t°HR&ﬂ% Rt PbRSnet work 76 can

be ”Dd'beQrE@tlon process. This result will occur as soon as one
of the shift register outputs exhibits a complementary logic
20 level compared to the other outputs (i.e., only when the
' shift reglster outputs do not exhibit the same logic 1eve1)

Logic control network 76 can be modlfled to
inhibit counter 77 only when a certaln fractlon (e.g., one
half) of the shift register outputs exhlblts a given logic

25 state. 1In addition,‘to accelerate the correction process |
while maintaining good reSolution, it may be advantageous
to apply more than one clock pulse to the counter during
each field perlod when the bias level is far from being
correct, and to apply only one clock pulse to the counter

30 when the bias level approaches the correct level to ensure
good resolution.

FIGURE & shows a. more detalled but modlfled
version of the arrangement in FIGURE 5, whereln correspondlng
elements are 1dent1f1ed by the same reference number. The

35 arrangement of FIGURE 6 resembles and operates substantially
the same as the FIGURE 5 arrangement, except that provision
is 1nc1uded for ach1ev1ng correct cathode bias sooner after

the recelver is 1n1t1ally energlzed
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'|nh|b|t counter 77 only when a certain, fraction (e g , one-half) of the -
shift register outputs exhibits a glven logic 25 state. In additio O\
accél erate the correction process whil e mai ntai.ni ng good resolutlon‘ﬁ"'_'
be advant ageous to apply nore than one~clkdck pul se to the counter d 0
each field period when the bias level is far frombeing correct, and to
apply only one clock pulse to the counter 30 when the hias IeveI appr oaches.
the correct level to éRsEFEUBBoE r€SBREEFOR! FPEURESE SASRE 2PR0FECRECai I ed
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el enent s re| t e esmmreer e arr 0
I GURE & BelBRbRdesafit shorilosseHBe: SREFLEAD ARk e LG Latetr ARG d6-
arrangement Aneateptrbhat ppowe3|up"|swnhchu@@d(bog achnelmﬂgngoarect

cathode bi f iti.al I;zed
S8 o ARefiRatEbL8 hE1 e ISHERESE (hrktards' 18 bEnIRRCIE it tne'
counters SOPawerSEWlanb offii ther sgretiver7eng nﬁcF@@@éeﬂlmg:tﬁﬁdpﬁﬁﬁﬁﬂt

resettabl e §§bﬁesrfmsw eoﬁﬁtagg g6, éa 8hECLORKe rRQWRS iWputeM (Hh 90
(e.g., inclu a ‘monost abl e nultivi brator operates in conjuncti,on w.th.

‘the pomeﬂosﬂfté 15t rraiptessv8f and 8$-co édtPG Fﬁ@eﬁﬁ@§eﬁﬁlﬁﬂﬁﬂﬁé¥ﬁ$
gg cwnt e[ ﬁeﬁ@rg@ﬁe&lﬂds{thEthUe&éireﬂ.ﬁplst3. hB);akaefﬁqglgmfgt puleuyestﬂaxs 84 and
en the_receive in i.Z c evel.o
negat i ve- goffAlS bﬁgséhfgi Eﬁﬁéﬁgﬁréhgg ﬂggsgt§PW£§4 r858 36 aG %% % eset, and
for presettpngseutmngrsoﬁﬁteag 80,t B2 MDddhe ofiddile o&ummen@oumtyngEMnQéUS
pur pose ter als.4, €4 "] I RRU " 1 f G nd
82 are connﬁeqc?ft'l Léﬁf'ésgl(%‘uoﬁéé ggp?tnéfﬁig s?"?l vg'%v%)’?lt age“:{é%peﬁg%?{ %f‘%‘ﬁ%t%
as shownl8ucf chunteggoRBOapphi 83t pye opnm@m@g@tol groyoidn@ndultse the t he
present cougbgl +ifRULS1ERYe %Hﬁp@?tRWHQ %Bleegn%ereh%%na@%aXZeHétcaused to

exhibit. logrc states corrésponding to of the counting range.
This producBB°R Bpaglgéﬁgpa|o;oppgggegatlve-901ng pulse to the present

counter 1nputs (P), the outputs of counters 80 and 82 are

caused to exhibit logic states correspondlng to the middle

20 of the counting range. This produces a bias control voltage

' vy at the center of the control range, corresponding to a
voltage value likely to be in the vicinity of a value
required to achieve correct b1a51ng.
The digital automatic klnescope bias control

25 system as so far described exhibits significantly greater

stability than analog systems for the following reasons.
Whenever kinescope cathode bias requires correction,

a constant amount of bias correction voltage (156.25 mv.) is
applied for each field period, independent of the control

30 loop gain and independent of the size of tﬂe error to be
corrected.  Therefore, more time is required to correct a
large error compared to a small error, and there is
substantially'no chance for correction "overshoot" with
associated control loop instability to occur. ’ .

35 As mentioned previously, the correction process
continues asilong'ae'the:shift register outputs all exhibit

' the same logic state (either "1" or "0").  As soon as the

cathode_pulse level:eqﬁals or substantially equals a level
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" VB ap~t he center of the control range, corresponding to a voltage val ue
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remai ns i.nhi bi
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d
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interval, the occurrence of another such complementary input

signal during a relatively large number of measuring

20 intervals, such as sixteen in this example, is uniikely.

‘Therefore, the correction process begins again sixteen field

peribds after the noise induced complementary logic signal

caused the counter and correction process to stop, and

continues until a true random bit pattern is detected at

25 the shift reglster outputs. Thus, the control process

exhibits stable operation even in the presence of random

noise which may originate in the control system or in other

parts of the receiver.

The . system described above, as well as the

" 80 alternative system to be described subsequently, exhibits a.

very
This

high_COntroI_ioop'gain on the order of 150 db to 200 db.
gain is determined.by the gain of clamping amplifier 50

and comparator 65 shown in FIGURE_4,Hand'by the gain of video
driver 21 in FIGURE 3.. ' '

36

The digital signal processor as thus far described

operates on the basis of an analysis of a number of N samples,

Where:N“equals sixteen in this instance. For this purpose

‘the pro¢és$or utilizes a sixteen bit shift register as well
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Thterval, the occurrence of another. such conpl enentary input signal during
a relatively large nunber of neasuring 20 intervals, such as sixtee§£;Sfj
this exanple, is unlikely. Therefore, t correction process begins} in
sixteen flield periods after the noise T nduced conpl ementary | ogic signal

caysed the counter and correction process to stop, and continues until a

- e e

true random bi t.}&aéetne_r%%uﬁ% gﬁ\fstf;tr}eéi R rzgsﬁéémc‘ﬁﬁiré‘f%a?%éﬁ el Ol U Sy THUS, g

the cont rol®*Srodess ex e operation eve € presence o
random noi SLGURRS Srandre gi itglaies fore Nof regtwsen cfowr and osiwtegmrts of

t he recei ; | Vi al Lve
system toygaredggﬁgﬁ?ugﬁgﬁj&em y?%xﬁf%?‘?esg%j{/%ﬁ #%%égbntég‘f%%p gain

on the orddieH N B e @ UPICTHhiStaRi e FREEREIH HRIALHWEFE B4V of

cl-anpi ng argdridiitiony), ANt DALY £ WY #suk! FRR i @lehPywhde gain
of video driver 21 in FIGURE 3., 35 , . The digital signal processor
as thus farthfeSHIHRNY VIRFAESS Bh 3 HPD RSB §R%s of a nunber of N

sanpl es, where N equE#EGURES €Rrmand 9413 showasepl fHied Werplomosett he
processq tilizes. i xteen hit shift_register 11, 40 as

DLt eon 30 e LT S0 Slosiios AT Rl 19° PERES 5 and 6
Val ues for fvrgdtims weerteo mreamidess ki cbescr tbed corctelssex battwbtlk for the
descri bed -§h§ ; - . Si xt 0 i on under
very noi sy%c/lon Eﬁ%\%ﬁ%é@%&/gh@?or %g?gﬁgégﬁffc%%?ﬁv\hen t he
syst em opefarenFe QW HIRRE 2rand AMFeSPEEIRET IGERE. 60-tBeshow
simplified ghiengli Mo fdiifidde ghdidHdos| €hdbe AOSESENEG WeETapesf Or m t he

Fetuced 1B AMLES ACEhAF SR il B4 LoMWe ErRPEPE e tror Fl thre Bhaar/bSAR' !V
cor r espondidumrtdea®RE 6,dide sl - +dnelbgli ghhver peoCPS samd t wobeagescri bed
(o aces Leafihler o ity (ha00 APRLCCASULLE! ReLiBr v 0rs SUGOHELEO
' remain unchanged in a system employing the simplified
digital processor. In the discussion which follows, the
20 combination of counter 77, digital-to-analog converter 78
and voltage follower 79 are reférred to as the "bias control’
voltage generator". . ' oo
- © Referring to FIGURE 7, the simplified digital
Signal processor comprises a pulse sequence analyzer 95
26 responsive to input signal CP' (as previously described).
The pulse sequence analyzér responds to timing signals FF
and GATE for producing output control signals UP and TRIGGER.
‘The TRIGGER signal is supplied as an input to an inhibit
.- pulse generator 96 for producing an INHIBIT output signal.
' 30 The INHIBIT and UP signals are supplied as_control inputs
to the UP/DOWN counter (i.e., counter 77 in FIGURES 5 and 6)
and serve the same purpose as the UP ‘and INHIBIT signals
- described previously in connection with the arrangement of
FIGURE 5. Pulsé generator 98 in:the system of FIGURE 7
35 also produces signals BLK, C, GP and CLP as previéusly
' discussed, and additionally prodﬁces timing signals GATE
and FF. Signal FF essentially corresponds to timing signal
SR as described in connection with the system of FIGURE 5,
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folloyer 79 from which bias control voltagewﬁerr] is supplied, remain

unc: d in a systemenploying the sinplifi-ed digital processor. In t he
di s n which follows, the 20 combi-nation of counter 77,
di gi o- anal og converter 78 and voTt%%e follower 79 are referred to as

t he "bias control voltage generator" Referring to FIGURE 7, the- 5|an|f|edv
digital si rocessor €508, se seguen yzer 95 2

r esponsi ve?g'f% Jrsﬁ Eﬁla*f' l? 15?*{3%%[?, d%sgﬁ' §' pTﬁérﬁ’df'g

sequence aurralryadsvorlesﬁﬁ)nds totim ng signal s FF and GATE for producing

out put nt r ol S|gna%§ efg@&J@ﬂé#ﬁg% The g UC|nébgga#Kwﬁg§u8R&hed as an

input td an inhibit ener at for T out put

. signal . 30Lsrmhqw~m|lw1we QM ynahs ané su-pplréaUaE 8ont BdEnARPGPS to the

UP/ DOMN C%t£r%£ls§ WwhEfOWMLE dVehdr P GURES] §g 8016y 2NdagesHBwhhe same
purpose as the UP and | NH BI T. S|gnals descrlbed reV|ousI in connection

with the &% dhgedentodic ek and %Pé’ésgé%%ﬁ?ofihescﬁﬁh?ﬂe BYLEEM of
FLIGURE 7 S‘ﬁ'l'@éfaﬁ%p{i otdm@s::ﬁéml %oBLKutrg e&i’eaad QLE’nai pregteugky S )

| scusse an 1t10 uces, timng,sign I gha
. ocad apiTrg ot letfitead Befte TRt iR ednR 60! BaRnEReE o kRBLL | on
W th the:ﬂpgrnnlﬁvél(ﬁﬁﬁifesﬁ@d ‘byl8ignall CB' u$nﬂotetbrage bhecunesatlon
of a | .y Jhe. r i m ng of
signal s CIB” él%ﬁn %%f%iﬂi:é&é wgk%?;ﬁ%%e?s g WJ'I%I ﬁe ﬁtggzﬁ(ﬁeﬁ Fl G?JRE 8.
Si gnal CP'Thes GATEI| mal 9@ c‘hhh@h bsthet aeqmre@gf-@rl é%l ofathehgimcudt a

"0" 10gi ¢ {yPimd&ich OLE5HE SaS¥ér IBed hﬁe&é&hOQEcQHESSt' Ekér léﬁh oENenel si ng
positive edge of signal FF occurs 10 durln he cathode pulse interval in

order ti t93%RI4S E*%ﬁ?ob?%e¥ﬁﬁel°ﬁaﬁh?€§%§dth9r§P§ﬁSF CP' into storage

circuits w t hin pul sercerRESNgp Boaandell9shoksthrke Beérdasesi Badtable GATE
pul se, whi I S_not L ' :

h
descri bed cﬁfeo%%u?gfﬁ? ?ﬁ%ugﬂaeoeneﬁ%zgrchC“'Eacho%”%Htat'Ons

circuits operates to- ‘generate a positive TRIGGER pulse only .

when signal C?' exhibits a positive logic "1*" level during
20 one of two consecutive cathode pulse intervals. Thus the
occurrence of a TRIGGER pulse indicates either of two
conditions. First, it indicates that signal CP' exhibits
a "1" logic level during the piesent monitoring ihterval
(i.e., the cathode output pulse level exceeded the comparator
25 threshold switching level) but that signal CP' exhibited
a "0" logic level during the previous mdnitoring'interval.
Second, it indicates that signal'CP' exhibits a "0" logic
level during the present monitoriné interval (i.e., the
cathdde output’pﬁlse-level was below the comparator
80 threshold switching level) but that signal CP' exhibited a
"1l" logic levei-during the previous monitoring interval.
These two conditions indicate.that.kinescope'cathode
biasing is likely to be correct. Trigger pulses are not
' generated when 51gna1 CP' exhibits repeated "1l" or repeated
386 ng" ‘logic levels in consecutive measuring intervals, '
. Ceresponding'te a condition of incorrect cathode biasing.
In this case the UP/DOWN counter is enabled and the bias
correction process ptoceeds-as discussed previously, until
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15 cathode pul se interval or shortly thereafter. ' FI GURES 9, 10 and <
three circuits suitable for use as pul se sequence anal yzer 95. Eu‘guﬁ .
these circuits operates to generate a positive TRI GGER pul se onl %Lh’ e
signal CP1 exhibits a positive logic "% lU9%vel during 20 one of two
conggcutive cathode pul se intervals. Thus the occurrence of .a TRI GCER pul se
i ndi cates either of two conditions. First, it indicates that signal CP

exhibits a COrresgi bipsvds aghisyethe preddis fdme dhen FRIGGER Fulse e
t he cat hodeleutganbrat&bae lt@\gelthe&ce@%d al keuedEATAHABIZG JilkirRgNolahd

swi t chi ng at s naI exhi bi; Ioglc I ring the
previ ous ﬁn% o%oﬁﬁecﬁﬁgpvgf c§§50ﬁ&°pst “éhﬁ@%ﬁﬁ %%ﬁgpexhibits
a"o0" Ioglcdhguehldpmbngssbe prdsenblmmnWboman;edﬂkandsqbpeaqaﬂﬂuﬂaxuhode

output_pul s 855 MR BLOWL B L0 I chiaoold WA W]

but that si gha | 0gi c e I OUS
moni t ori ng " Hewerex, . aTnmemgfc@mLe@nmhmlamatmﬁelm Riadarr gread®rhode

biasing is kihk! ¥wbOcas qu&ggg ubkiggoer pul ses are not generated when
si.gnal CP" exhibits repeated "1" or repeated 35 "0" logic levels in

cansecut Ae neasuri ngERRbePFaltde PYLSes SOMMERGS n@lugedis iigh FHCURRSr r ect
cat hode bi aging. cbmp&ms&scaael tUB/-Q?g@ ffqu@-mdps ANt aadwiri bi as

correction gg? ess ﬁ§ sc sseé unti
- 19 - corr SranEEEy sesﬁ%"al
gener at ed, Cegeubeap‘;mluledatooltmteern I:.Nphlil T s:rmla'lg" &l - fllop cutmet | on

process sto S it Nt R “SI | fi S, o|3|on to
correct klnggcopIQ%at odgrblgs }s nadé%%hqfﬁ“hbasgégﬁﬁé&wn ca éiﬁhlse
(CP') sadpl EL" PoWSREr logiguderels:, saspestively amt mt@génmﬁal‘qn,e greater

than two CaBo@E%QVQQgBiﬁ% ellde of signalFdEh e pul se sequence
anal yzers in conpr.i ses. an | 4&? D-type f||p flop _clocked at

-|nput CK by signal FFTAgr Fhgcid of FFFVUREuI 2e ingtidden 2 dwprhit shift
: register formed by D-type flip- flops 100 and 102, -an

EXCLUSIVE-OR gate 104 and an output AND gate 106. The
_20 output of gate 104 is at a "1" logic level only when the

logic states of flip-flops 100 and 102 are not equal. This
occurs only when signal CP' exhibits a "1" logic level
during only one of two consecutive cathode pulse intervals.
The positive TRIGGER pulse output is generated when this
25 output of gate 104 is gated via AND gate 106 in response to
-'positive pulse signal GATE. The width of the output TRIGGER
pulse corresponds to the_width of the GATE signal. The
GATE pulse serves to pass the information from the output
~ of gate 104 to the output of gate 106 after the end of the
80 cathode pulse monitoring interval. Thus a positive-going
signal edge transitioﬁ appears at the'outpuf_of AND gate 106
when the output of gate 104 is'at a "1" logic level and
_whén the GATE signal is initiated, thereby'triggering
inhibit generator 96. The UP countef'control signal can be
35_der1ved from the Q output of either of flip-flops 100 or 102.
The UP signal exhibits a "]1" level when signal CP' exhlblts
a "0" level during two consecutive cathode pulse 1ntervals,
indicating that pulses CP' were then absent, whereby the
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CP is' applledtotheDlnput The "@Q" flip-flop output exh|b|ts"1"t

0" i c | evel 5 when signal CP' “exhibits 15 "1" or "0" logi¢c levels, .

res vely, at the tine the p05|t|ve goi ng edge .of signal FF occurs. The
cir of FIGURE 9 includes a two-bi 20smift register forned by D-type . |
flip-flops 100 and 102, an EXCLUSI VE- OR gate 104 and an out put AND gate \/ _
106. The 20 output of gate 104 i's at a "1" qgc eveI onl the Ioglc
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i nitigpgeq, ah&eerﬁ1awﬂly£ﬂﬂiyprﬂianhQﬁgﬁﬁkﬂiﬁcQ%taﬁ%elﬂwréénﬁﬂéﬁ control -

signal cgR Bech g;erlme%ﬁ%qragtf@ doitd OBt Diuelesihdiercef, fhip-flops 100
e na

or 102. its a "1" level whep signal CP exhibits a "0" -

| evel duppﬁgttlm EdFee ERanA Hah ARPSATS AT iR BFReX sCuFPiE %t PRg t hat
pul ses CB £pRke g.he e Hutpr eve tdwugled to Pospechimeéerccounts up to

correct | ow cat hode current on sel P_signal exhibits
a"o" é@@ﬁaﬁﬁﬁ¥%ﬁ tﬁﬁéisa%."ﬁfE %?l%ﬁV?%JbYMD consecutive
cat hoglg Eéb&ﬁ.ﬂllet:erddai&es |1rml4a:aanatgll4te whisknservé bal sepprPSs wher eby t he
counter counts down .o CQIy ¢ d :n Fl GURE
10, when@FIREYMIIHHHT YT %[ék$3§§;{iégdg§§§€£é§?%a88 I%%E?§8 éﬁange :
~logic st&bspdmsmesponsmgatlve-901ng edge transitions at outputs Q

and Q. Thus only positive pulses produced by dlfferentlator

action will be supplied to the inputs of an OR gate 118,

20 which will produce a positive output: TRIGGER pulse with

" each change of sﬁate of flip-flop outputs Q and Q. The UP

counter control signal is derived from the Q flip-flop
output. The RC time constant of each of dlfferentlators
1ll2a and 112b is chosen to produce a positive pulse of a

25 duratlon (e.g., on the order 6f one microsecond) sufficient
to trlgger 1nh1b1t pulse generator 96.

FIGURE 11 shows an alternative form of the c1rcu1t
shown in FIGURE 10. As in the case of FIGURE 10, the circuit
of FIGURE 11 includes an input D-type flip-flop 120 and an

'36 putput OR gate 128 for providing the UP and TRIGGER signals.
Coupled between the Q and Q outputs of flip-flop 102 and
the inputs of OR gate 128 is a network comprising AND gates
122, 123 connected as non—inverting gates which operate
as delay elements, and AND gates 124, 125. This circuit

_35 operates the same as that of FIGURE 10 but produces TRIGGER
pulses of shorter duratlon than those produced by the c1rcu1t.'
of FIGURE 10. . _ _ _' o

The bias control voltage generator should be
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to a change tn the logic state of input S|gnal CP', a positive edge
transition appears at either output Q or output [err]. These out put e
coupled to respective RC differentiating: nftmorks 112a and 112b, forOwed
by 15 rectifier diodes 114a and 114b whi chlsgrve to suppress negati ve- goi ng
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i nhi bit pul se generat or ows an_alternative e
circuit shomﬂenﬁrFFEBRﬁslen A§sPﬁnﬁﬁet€a§@eoFR§P@ﬁ§Epfésethe%®Frgﬁq#% n
.E£§U$E 11 |n5k3q§§ QNHEBQQtpﬁﬁbépgzébrﬁatbﬁﬁthaﬁ ahe dnrdtiont pft tHe gaée
or, providin R _si gnal s u e Q
out puts of0 fFBEGFngpﬂé§ean8n9h8°Fﬁ§ﬁP§n §§? af%gtRE&M%&ntﬂé EQGEE
conpri si ng AhﬁmgetesflZﬁtetﬂalsodneahgdwaschomhenh@asl@@ngapésV°1tﬂﬁa:h

operate as dela a N 124, 125. This circuit 35 operates
t he sane as Fﬁg%rg%SEEEEREO g@ é P %?% tices TRI GGER pulses of shorter

duration than those prUhsneélbﬁlnﬁelélF@ﬁ?@cﬁﬁ RoGIRE Leye lTie ansit i r ol

vol t age geneps! gig AH2ULE 105149 pe dreablced b r&r@o‘!&ﬁ%ﬂ&umﬁftl(rﬁxcglsly ei ght
or sixteen vertlca scanni ng i nterval mhen a TRI pulse is 5 -
gener at ed15 sThus the ﬂP@é@ﬁ@eP&ﬁsé ?R%%ﬁ%'ulw LPsh {E549E t hat

i lneSCOpe Cabbgdgnﬁbgglys ;t@l‘eﬁ:*é%ty g'Emle‘i'aHﬁ.r@C(wmdmshmibdw JINIEEN-H BI T
pul se output 0 I.bit .Qu I, 96 | t
pul se. The dt?r"'gf‘lagY fiﬁéa?ﬁﬁ%ﬁl %ﬁ"ﬁu% &5 $ °3‘rté’3’t %ﬁ'ﬁ: #E f}lr:ga | on of

the On the other hand, assume that cathode bias is incorrect

" and that the bias control voltage generatdr is operating
20 to correct this condition. If a false, noise induced
" TRIGGER pulse is caused to belgenerated before cbirect
cathode bias is achieved, the bias voltage generator will
be disabled for the givén number of vertical intervals, but
will resume proper. operétion immediately thereafter.
25 FIGURES 12 and 13 depict two versions of inhibit
:-pulse generator 96. In FIGURE 12 the 1nh1b1t generator
'compriseé a monostable ("one-shot") multivibrator 130 and
an associated RC time constant network 135. In this
.- example the values of the RC timing elements of network 135
30 establish a width of the counter inhibit pulse'correspohding
 't63éixtéen'éertical_fiéld intervals. o
. The arrangement of .FIGURE 13 employs a presettable
' counter 140 which does not require an RC timing network.
Each input TRIGGER pulse presets counter 140 to a state whlch
_35 is programmed by blaslng the JAM inputs. In this case the
© JAM inputé.are biased at_ground potential'for programming
the counter to exhibit a zero count (i.e., 0000 at Qutputs
Q, to Q4)'when a TRIGGER pulse is applied to the preset input.
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10 TRI GGER pul se, and corresponds to the duration ofﬂthe given nunber of

j gval s during which thé bias control voltage generdtor is to be
dislapl£d. Wien biasing is correct, Logpc-level transitions of signal

w\ 1 Ybe produced at random and contlnuously 15 Thus the inhibit pulse
genérator will be triggered continuously, thereby generating a contlnuoqzi
INHIm'rﬁwgﬁhﬂsft&md1smh¢uqu hexhibstsoat POI" YogliagikeyedeaatiotheOn t he

ot her ha u at as,hs ct and t as contro
vol t age gene 3@té30ﬁ%€2%99 ngtg4%o?%gg?£%glé cgndapg E%YQ% fal se,

noi se § ntlesc etiniTih By puhsecwn'eansed'rhg peugtesr fhey geﬂurte uor r&ct

cat hode piasy n%ftﬁémeffgmtbst@aé aﬂb&ﬁgslgﬁaﬁrétorowtbhtb di sabl ed for

t he given nu f vertical intervals, but resune pro ér operation
i mredi ateXgipies caf @Y 1ewel, and theFPE%BES 9§ ARYexrsegepitét two versions

of inhi bi-émé)ﬂ@eaﬂeé\eﬁ@sﬂtleé "jm EbéﬁyaEléaen.heuh&mbthegeagh%hor conpri ses.
a nonost abl e -S ot i nulthlbrato% ﬁ'g gﬁsoig%&&& RC time
const ant SR k9 3Ex PRLERi FTBXARPr e2ENENEPUESTET “PRe i ng el enent s
oflﬂﬁowmﬁtﬁﬁﬁ o3 fﬁt@b£e5h1&2meﬂhhbbﬁstae"OOUmeeellwhehebyp&hee '
O S PAR 0.0 PO XL PRI GE LERLLEBL I L LREKALE. | The arrangerent of

ab

FI GURE 1 oys a prese [2) coun does not require an RC
timng network. Edthel@gﬂignT@tiﬁmepéLselpsedesyscemnnev01&©St@ a state

whi ch 35céx§spaé>95élmdo@yab"eéhegnghehéé%bmaut garhﬂekah.-swa%a e JAM
I nputs are_biased at_ground 8otent|al for tggrann1n e counter to

exhi bi t %F%%ﬁ?ﬂc%%n?h?lanCt BB0°4t SBHEPHTS Fétéﬁgewﬁéﬁc§ TRESEER pul se

is hagm i BélvéD, t &ned P& esebntﬁ@ut volbage - s€ép"ApakhmetkirNwhadhpuls [err]
exhi bits

I d the [ NH BI tput of 142 hi bi t
S | rftafes FOsEns Y RnRR, A5 PRBCEbLARS CheRatbBiR biasion counts up
at the vemrreatlbneletage.of clock signal C. Qutput Q exhibits a "0"
level, and the OUt98£ Qﬁe BME&EEESlé% the followxng discussion the

"control step" is defined as the 1ncrementa1 cathode voltage

20 change caused by a (one step) incremental change in bias
control voltage VB' in response to a one step lncrease or
decrease of the up/down counter. In the examples given,
the control step is 156 millivolts. In systems employing a
_six-bit'up/down'counter'in the digital'processor, the

25 control step is 625 millivolts (i. e., the 40 volt cathode
‘voltage control range, d1v1ded by the 64 counter states).

The "sensing threshold" is defined as the minimum .
cathode voltage change (i.e., induced cathode pulse CP'
amplitude change) that the system is able to respond to,

30 and is influenced by the noise range associated with the
cathode output pulse. If the cathode pulse'amplitude is in

’ the vicinity of and close enough to the threshold switching-
level of comparator 65 (FIGURE 4), meaning that cathode bias
is correct or substantially correct, the switching level

35 will fall w1th1n the noise range of the induced cathode
'pulse and the comparator output’ signal CP' comprises a
'random sequence of complementary loglc_levels ~ The b1as
correction process is stopped when this condition is sensed.
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remains at a‘positive "1" logic level, until the eighth counter clock pul se
arrives, at which tine the INHIBIT 10 output "of inverter 142 exhibits a “B\
| evel whereby the bias coptrol voltage geperator is enabled. The designfJ
the discldsed systeminvolves a considefaffon of a "sensing threshol d"

.parigeter which is related to the function of sensing the cathode bl ack

~current 15 lgvel, QQQ' " fa] ep" r Lch Ls_rel ated
to the functﬁbeﬁ ;)sf gene a%%élﬁllea/ca}f%gg%é%i%%e%g#f%%%f%n&\eéf‘?ﬁge?s%r the

- purposes of thee datheds IkpLtagesshange hehichrproduseepd ¢hangéi hedthe the

| ncrement & gadldde volhsae &ﬁf@%ﬂﬁlmﬁé%ﬁm £8nengt GRArhncrenent al

- change in bias control voltage [err]  1n respoise to a_one step increase or
decrease of (MAIRFURMN RbuHhie Moise tFangganpFes WrveformeeofoRIFBREsLEp is
156 mi | livoldsse.  ilTusSwsd €ivke I ! ONiNdrégst; bit up/.down counter-in the

~digital processor, the 25 ¢ ol. step1s 625 mllivolts_(i.e_, the 40 volt

" cat hode vol tage cont roq’I‘?%Fggf,‘{ oﬁ?ﬁ‘ﬁ%d”%‘{leg‘?lﬁm%ﬁcohm%Pdsfa?ésﬁ:?th?ﬂﬁ

~ "sensing thrmsted P | sssind i el agithetit ee nevhdbthone ¥l tagrRoaBaBUGCk - €. |

i nduced de pul CP_ampl it ude change), t hat_the systemis able t

respond t ,%‘Feairalac "?xgrelrh? Iét]gérh%%%ltﬁpt_heg%%?%‘ge rBhyacal o%?a‘[’%ﬁegﬁ’m'-ﬁhe

cat hode out marmspends |fo thecoad otien pof seonrettt calthodei hiabe vini dhiyg of

and cl ose erg};“_@ {1k ths r,_e;l.{%)é | ' | I t ( FI GURE

4y, meani ng that cat hxg%'leg%i as sdac%g_réée%%é%? gﬁ%@t%ﬁ%l%%%gé%r&é%gg t he

swi tchi ng | SRFOMBASHEES the | CoRRIFItenctpeshotdngeibehing lavedesucht hode

pul se and t hehaO TG S8 £ £abi 3l cHi St héPamS PIPRESESo R {AASPInsgguUence of
conpl ementary logic levels. The bigs correction process, is stopped when
A% 1N !

this con S HILERES fip Peak Apovepr -helay nbhe hseikehing; Lewsle
speci fi cal | yehiefebne dyersert diei ot 4 attendierh t $geushiea gef Whi hd po olloges aegbaBge

in the 5 ingycqd Gl GG &6 ARLLGLIe EQRLL BLilSe ¥ db Mo waveforms

a and g;correspond.fo conditions of low and high cathode

current, reséectively._ In the case of waveform a, the
20 cathode pulse amplitude_and associated noise range are
below the éomparator éwitching level, whereby the comparator
output comprises a uniform Series of logic "0" levels and
the bias correction process is enabled. The correction
process is also enabled in the case of waveform ¢, where
26 the cathode pulse amplitude and associated noise range
exceed the comparator switching level and the comparator
output comprises a uniform series of logic "1" levels.
' ' In a practical television receiver system, the
- kinescope cathode voltage can change because of a Variety
30 of factors, such as thermally induced drift of the video
driver DC output voltage. This in turn causes the cathode
biack lgvel current and the amplitude of thé inducéd cathode
pulse to change. 1In order to correct this condition, the
noise ‘range associatedlwith the cathode pulse amplitude must
35 pe shifted entirely above or below the comparator threshold
‘switching level to enable the bias correction network to
respond. o ' o o
In some cases it may be'dééirable to design the
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-(magni tude) of the noise range. The waveforms of FI GURE’ 14 are il{ustrative
inthi's regard. FIGURE 14 shows wavef orms a, b, and c of cathode pul se CcP
assql aited with three conditions. of gaﬂloﬂe bl ack 10 | evel current

con f\ Cat hode, puI se CP of "wavéformb corresponds to a condition of
corriggt cat hode bias. .In this case the noise range associated with.the 3

cat hode ss@e:@rwrme@@esné heorwerpar §&ep. 181 88hehd- é%&fhbegsbgvsk such. V¥
of individual 15 cathode pul ses to

that nois use,the anplitude

peak aboé%rm ’o‘W &%‘Qt:hlng% FRGRF , uP hehephigeneParrAGianr andom

sequenge pfodessid. 0 Ho}gewei-,evﬁf Sthe Oda%ﬁbﬁorw’gapaiﬁrsﬁﬂf@dien@%yﬂwﬁ pul ses

- CP of wawv or [espon i 0 w_and” hi :
cat hode clﬁir %émreajfagtsr%’eéct Tve Jfl%e %%3%)}'1%9 é\gﬁe%&’#}é(/eggf n‘?&s fid l261’cat hode

pul se amndwmmm@d"M’s% whegebpr théetathdde volpagat o6

i t chi t r niformseries
o 1 ogi ¢ AL e \REEYCORELRSRALE B SWLPLbRCORR' (285 BoHOL' ah,
correcti ch?lo?"b desiyed conxget levehe c'alse i)@lm\venerﬁxampmhere 25 the

cat hodgy pulSfs@rEddd. L@iﬁ@ﬂ%@@%ﬁt@&i@ﬁ_‘?&lr ange exceed the conparator
switching level and the co arator out conprises a_ uniformseries of

logic "1" levels. IAPSHRS dH3ttafhe PRy g’é?%nsF%EeW]é‘F ipsrementad ki nescope
cat hode \atthaghe ceoll el gehdrepe)sEs afiore Vehagt yl%h@iyfgezaetér gHeR as

wre;\nggljses the ca{ﬁ% J&%r%%ré%ﬁf gt}g?e #k?%ﬁ? ‘g%d ‘é%f’?%ﬁggaﬁf TP Ihz "
i nduced . GRaswres s@t@%amgbse almbxtiedet@h@mge eequahi socohdi ti onhI H]:d
g(rjllt |Sreer sﬁgﬁ%ﬁlﬁé%ﬁ cﬁf%ﬁﬁgrggg?%&fﬁ%ﬁg}ﬂ & %lgﬁ? ngs{:eveFQ?osenabl e
t he bi as &R &tlido ﬁ%@/\xﬁh@ Pt Rulse em%re@éestmchaygeebmesu rabl e
to desi grard ottht mordt- tl‘ﬁé&ﬁtﬂﬂg%)tifaéréi‘@efoﬂﬁéﬂl tB&SRagRiPRakhggor der of
500 ar - the noise range. Also assume that the cathode current
and thereby the induced catl_iode_ pPulse are caused to increase
20 (e.g., due to thermal drift) such that the entire cathode _
pulse noise range slightly exceeds the comparator switching
level. The hias.cont:ol voltage generator will then develop
a control step (incremental cathode voltage change) in a
direction to oppose the cathode current increase. However,
25 because the control step is more than slightly greater than
the sensing threshold, the control step serves to reduce
the cathode pulse amplitude such that the entire cathode.
pulse noise range is now below the comparator switching level.
By a process analogous to the above,. in'continuance_ of the
30 "hunting™ process, the next control step generated will
operate to increase the cathode pulse amplitude such that
the entire cathode pulse noise range is again above the:
sw:.tch:.ng level. _ _ . .
The descrlbed "huntlng" pPhenomenon, and the means
85 by which 1t is prevented, will now be dlscussed with-
reference to the pulse waveforms of FIGURES 15, 16 and 17.
Each of these FIGURES deplcts seven groups of pulses. For
the purpose of the following explanation, each group '
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625 mllivolts (e.g., to speed up the bias correction 5 process) However,
-if the control step is sufficiently |arge ref~ative to the sensing

. threshold, the system may_undesirably be to "hunt" whereby the catggﬁgfg
*voltage i s1 caused to wary conti nuousl y 'bsigne control step above and w.
i.the_desired correct |level. The foI | owi ng exanple 10 illustrates this

-"hunklng" condi fi Ass.'_ th the ntroI ncre cat hode
vol tage chamf&i% ripéiﬁﬁﬁ M7 eaEr %%%%ééﬂlnéeﬁélgggﬁﬁégshold '
(the cat hode:a/trﬂd@eg@mlmageas rﬁppmmlub@sthe cammwdeomd:temanrpgl andé¢ifhemge
equal to tg;esd&mmcbvm 4 he msem@nse&weéﬁceadhngusealﬁlaglgsveﬁntgirehp
step will Cause the cathode pul se anplitude to chan an anount nore
tEan sLightIqoiﬂeﬁﬁqndsh@% 3 Hee rTfu@leeb‘i %%eeﬁ%§g éﬂ@b grPyB a8sune
that the caiﬁgg@ t (#9gh t yit L pgEs ey cagh sgfage caused
to increase 20 (e, g., due to t{?%@ﬁ ld?? sucﬂ)tﬁgte?geea%tﬁfeécathode
pul se noi se q%ﬁﬁﬁi%l?%ﬁﬁ?§eeRb%%d§°}F%g%o PRt B+ 2S P&V AGEPeYI . The hi as
~control vol tepes ges®redDEs Win | coéEroleyeépy af cCDBsroilsieplesncr eFeopt al

cat hode voltage change ectio o] o] hgode rrent

i ner ease. 1Hdhedbyen Z%a%%%gﬁs%ﬁi %g%bng?% pgggpgﬁ %g?ég%hgg gghtl
greﬁter thanassmcsawedr@pthm@ehpmhsesh@anoherexpscepdsbﬁvEQrYOWLGUQOeathe
cat hode puI I ch t tike t S ange is
naw bel ow t hée g%%ﬁ%%“%%rﬁgmnté ?nﬁegfv ? of tﬁépggggggggngwgggggd%o the
above, in cdﬁi#h%hh%@sdwlthen3bhehﬂﬂ%$ﬁgraBGBCE§sShPWB A&xfVeentrol step

~generated will operateropi@6reass, t bRe CptARAEmPUYL £848BPLEL UHe sHERoBAt
the entire cathode pul se poise r tchlngylevel

Ege i s aﬂaln above the s

The describheisesiYaY BhERAeRohirShdnPhEenEaRge sl Ryy SHAfcAS B

Elr &VEEtsei; Vél:kﬁisﬂgﬂhgs lﬁEiiglsnﬁsedmytbls.:feﬁﬁfégegeltoméﬁtpul paleegef o][ s of
an . _Each t hese cts ' |

pul ses. For Yh@hbﬁr%58%90¥ ?ﬂﬁr?%P?Banﬁa 3x§?5§§#?88,8ea§% %ﬁgﬂg_ o

voltage, wherein the comparator output exhlblts a uniform

series of 0 légic levels (0000) since noise range NRl-of
20 pulses in this group falls below the comparator switching
level. Conversely, pulses within group 7 correspond to
a condition of low cathode voltage, wherein the compafator
outpuf exhibits a uniform sequence'of 1 logic levels (1111)
"since noise range NRl of pulses in this group is entirely
25 above the threshold level. 1If either of these conditions
persist for a prescribed number of vertical field monitoring
intervals (e.g., sixteen), the bias correction voltage
generator will be enabled and will incrementally increase
s or decrease the cathode voltage in control steps of 156
80 millivolts until the correct cathode bias voltage is achieved.
In this example the system will .stabilize at a correct bias
of +150.156 volts or +150.00 volts (e. é., producing a cathode
black current on the order of two mlcroamperes), at which
time the associated pulses of groups 4 and 5 exhibit peak
- 36 amplitudes within noise range NRl such that the comparator
output exhibits a sequence of 1 and 0 logic levels, thereby
inhibiting the correction process. In this example the
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©-.25"- nomnally includes four pulses corresponding to induced cat hode .
pul ses as applied to the input of clanping anplifier 50 in FIGURE 4. The
Tt tween each.pulse in a given gr@gp-corresponds to a vertical field

i val . Each group of four 'pul ses-(fromgroup 1 to group 7) is typical of
a tertain cathode bias voltage (from +150.624 volts to +149.688 volts in e
control gmagpstaled56£nthei cohtspl Bhepl@nd gioder caiRINROldm0esudhe pe

litudes. of 4th ated,cath ul b cted to, ithin
2hoi so Fhnge RIRCIRE"o08 Bl Brofit Ry SR e I Rt thEuRa A i thi
the nopsefrthgecashofewnod$agye. aFROFLGURE ¥oth lpalmealgmonys tdides f the
~cathode % BYLSE3e¥aAY alkBitApaef,l %itth%%l'??le grr‘"é'&%ﬁ]:{'%r&]uzsa‘&f‘ cg%} @%pem st

in a hig ~norsy circult environment. sés W thin group-1 ond to
a condi tachieveAghfcaeREGE Py CHPLOVARS: & FMad exogentaey shaput exhibits

a uni form series 0frAukegis bepdiots WRUkunIen Micre st WA Al ses
in this group falls biLom/th ar.at.or .switchiong level . Conversely,

pul ses ngthegFSGﬁr?'c@FF?sS&%%HRB 1VoES: iash it HISH B Fodeand| a age,

\(Nher e?e hbeseorpagat uR'ouF:pursuwh?iﬂaiafs _"amuﬁifn@{:‘mi%ewmﬁ:é&. 1 i&?i- 02| evel
1111) sipce noise_rande rr]. .o . LR, fhis qroup is entjrely 25

above t hERf'ﬁr E8f6 avﬁéggﬁ %‘ﬁl]r-seeiaf“%g'lﬁ%‘%et @S’gte J'c,song"et |%ﬂepﬂ=§ st®t for a

prescri bpdGoREbAS dbrvéhe camef icelthodeniviadtiage i tutr whes (@l e , rangé een) ,

t he bi as,gorect.l | I D 1 d | -
[ ncrerrenygﬂl é/'%i trslié‘%g'&\ségj %&e%ﬂ%ﬁ%ﬁcaﬁ%?&e\% };&ﬁ% \(,:Yo%t rol steps of
156 30 nilRlpesresiom.i|l the correct cathode bias voltage is achieved. In
this éanpl e the syst @R ldasd aunZhdt RRAELCtadi Ase 00 156 volts
or +150.0'0 volts' e;g.,&%roducing %bcathqde bl ack current on the order of
two mi cr S8FPEFESEC FULRS SFWRR & Mhsyo SR H AR CALEPbLPEeR and 5
exhi bi t t Eaahg%S i?tmﬂhrk]eff_ lggi?:&maé hzdwsa;ese;frr fliﬂ@ t{jgﬁjfﬂi@d_c&f tﬂleé ér{)‘ﬁrecit:)
conpar at or, _ou exhi bi,ts a sequence o ic lLevels, er eby

i nhi biti-gd‘a% 03&%9&1“\361?5‘&‘6% O15, R3nee %ﬁ%ﬁgﬁ 1gtly above

or fully below the threshold level. Thus the comparator

117))

©

20 does not generate a random éequence of 1 and 0 logic levels
nécessary to disable the correction process to preclude
hunting. Instéad the comparator output alternates
continuously, or "hunts", between a uniform series of 0 -
logic levels (pulse group 4) and 1 logic levels (pulse
256 group 5). o
o The "hunting" process noted ahove is acceptable
as long as the control step is too small to cause a visible
change in the color balance of an image reproduced by the
kinescope. This is usually the case for a control step on . -a
30 the order of 156 millivolts. However, a control step on
the order of 500 or 625 millivolts is considered to produce -
an undesirable visible change in color balance.
. The described unwanted "hunting" action can be
eiiminatéd or feduced to a tolerable minimum by employing
35 2 modified form of grid drive signal GP as will now be
discussed. | T | _
| - One version of the modified grid drive signal,

GP,, is shown as_waveform.g_of FIGURE 19. Signal GP2

40



. __ - 26- rragnituq_e-sﬂsof the control step and

noi se range [err] are such that "hunting"” is not produced. Also in this :

case, either 5 of the cathode voltages agﬁpciated wi t h- pul se groups 4 5.

i's considdred accept abl e, although greatér accuracy can be achieved @

ne%’d by enpl oyi ng a smal ler control step. FIGURE 16 depicts a situ n
e

'n the | Q:tviouleev(éln 10la el d 1ofyE1 Mol teodist ive FI GURE 15)
and a 10 noise range [er are such that "huq%§?g" is produced. In this

case aver ag@ulsiese afIniRge ARvEhes Merticie RE A3 he same

cat hode v [egﬁﬂ. SeddWxH *&t’l@d@&arlai Qiffedents, TBfdet dniplitwiseclevals
[err] of t GUREXig'lllustr - " hunt

resul ts, as ke W FISRGIH ’pul%aégbrgﬁfprs of aar#d]%cergf rﬁ:lgf%e%nlee%%ﬂ r ol
step change a dﬁga.mmqﬁm \mlﬂtagml rEidied uracteani t VThod dfifseborbetwedn as

vol tage mai nt ai 5 e r 2§ I Y bel oy the
threshol d | &FRLL "ﬂ“}%‘ss][%veag%ﬁpaaf% ]Z%hﬁ)%és&ln%%d 8}_39 gs?%b%i%ﬂéé(nddo% sequence
of 1 and 0 Ifgicticvel tim:emytudﬁ DEdthe qcmatmlc rekep orelrotessteo
precl ude huq.fﬁgqnaé ,_?@éi dHE D) @éoga Pt &2ld BraRt Sps €At i nuously, or
"hunt s”, YetWween unrtormseries 1c levels ( Ise up. 4) and 1
logic levels (pul'se 2AYreRgR 5E1;om-rlhlge *kﬂ?iﬁ?@a Jﬁﬁ%%e‘g ‘gﬁE%ﬁﬁe i s
accept abl e agd ong, ashideikPNtidlpEd@Rced Wwigen Sﬂnélmagm:awe &f VtRébheise
change in the color balance of an inm repr odu d%éo)é%#h Ki nesﬁf%‘? Thi s

i v

is usual |y tFRNGSsES (Ll c‘b?&?’ﬁ}v%t‘é‘g €158 olts.
However, a cowdp ol wisielp pfbdxll‘@e@raqurqboﬁﬂﬂoma.l 6<2]5amgé| inoths d:sthodei der ed

B T o
lrjn n:j r:gnuggegﬁqnwmmgcas ke npoéveéemted opyn @imgmsuonlmqetbegwaplgmés will now
ag meveformtf£¥girﬁﬁﬁggﬁf& é?éna [er? GHéddgffgﬁeﬁégnﬁétngg IS shomn
' amplitude levels 1 and serves to effectively 1ncrease
the noise range. This result can be seen from the
20 1llustratlon of FIGURE 17. '
. FIGURE 17 lllustrates a cathode pulse response
wherein an "effective" noise range NR3 is associated with
the peak amplitudes of the cathode pulses. It is noted
that the response of FIGURE 17 is for a system'where the
.25 actual noise range attributable to existing random noise is
the same as the relatively small noise range NR, of FIGURE
16. The control voltage step employed in this case is
. the same as with FIGURES 15 and 16.
- ' In this case, noise range NR, corresponds to a
30 simulated noise range which is greater than noise range_NR2
and, 'in this example, substantially equals noise range NR, .
The simulated noise range is produced by employing signal
GP2 with alternating offset levels 1 and 2, which in turn
produces cathode pulses such that adjacent cathode pulses
36 exhibit alternating offset peak amplitude levels. The
amplitude offset of grid_signal-GP2 is chosen to produce an
amplitude offset between adjacent cathode pulses that is
sufficient to effectively increase the actual noise range.



1. - - 27 corrprlses a two-level grid drive signal
wth_positive pul ses occurring at the vertical field rate. Adj acent 5

pul 1exhibit nutual l'y di fferent, offagt-anplitude levels 1 and- 2,
resg€dtively.  Each pair of adj acent pul ses recurs at oné-half the vertlcgl
field rate. The offset between anplitude levels 1 and 2 is fixed and is
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subst agt isdddp. equal s noi se range NR1. The sinul ated noise range is produced
by enpl oyi ng si gnal ei:ff} offset,level]s 1 and 2, which in
turn produces cath %’& }fe‘{ﬁ\f&%ﬁlj AR LR RATRAE @R, 35S exhi bi t
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si gnal ﬁ&qﬁg, t&ﬂd}ﬂlﬁ%f&hﬁ@déydﬁffﬁft é)ft vee adj acent

cat hode pu ses t
resistors Rl and’ R2. . Vertical rate signal .V at vert:.cal

20 scanning frequency f 1s/%requency divided by flip~flop 150
© to provide a 51gna1 V' at ‘'one-half- the vertical frequency
(1/2 fv) which is applied to the base input of transistor
152 (see waveforms a and b of FIGURE 19). The base input
of ‘transistor 153 receives a signal GP (waveform ¢ of FIGURE

25 19), corresponding to an inverted version of signal GP as
shown in waveform ¢ of FIGURE 2. Signal GP, (waveform d of
FIGURE 19) is derived from the collector of transistor 153
via a protection resistor 155. The ratio of amplitude level
1 to amplitude level 2 is established by the values of -

30 resistors R, and R,. ' |
_ Waveforms e and £ of FIGURE. 19 1llustrate alter-
native ver51qns of the modified grid drive signal, wherein
each grid pulse exhibits an amplitude offset between
levels 1 and 2. The ampliﬁudes of these signéls change

85 more than once during each cathode current monitoring
interval, thereby permitting the system to develop more
information for bias control purposes durihg eéch monitoring
interval. Systems using modified grid_drivé signals of this
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sufficient to effectively increase the actual noise range. 40 1

- 28 - Thus simulated noise range. [err] includes an actual noise range
conponent, (substantially equal to [err] 4§ fhis case) 5 and a siml

noi se raﬁbe component (in this case desirably made equal to the dif ce’
between noi se ranges [err] and [err] to -effectively bring noise ran R3 -
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~and f of "FIGURE .19 i Frate Alfer- native versi ons of led grid
drive srgnatechnéqéenCGEEﬁsgﬁnéSpGPsé BRANEi foradmpaptingda givest between

level s 1 angmg2; i fhgeaBPEsLUdes fhet NREAcEHIRALRCEBABEEpRR PR NaN oOnce
during eachﬂggécgge gﬁérgggcggggé r'hJ.J.gt:r.nt;,r“ effect can be prevented '
’

by other means. For example, for a given noise range, the

20 control step can be reduced in magnitude so that the magnitude
of the noise range is effectively increased relative to the
control step. This alternative requires that the.bit-size
-0of the counter in the pias control voltage generator be
increased to develop smaller incremental step of control

25 voltage V B’ and results in a longer time to achieve correct
bias. As other alternatives, the threshold switching level
of éomparator 65 and the gain of amplifier 50 (FIGURE 4)'
can be switched between two values. However, the bi-level
grid pulse technique may be preferred for some systems

30 wherein the grid signal is generated external to the cathode
signal processing network (which may comprise an integrated
circuit), since the grid signal amplitude offset and thereby
the simulated noise range can then be easily set'to_suit
the requirements of a particular system according to the

36 existing random noise level, parasitic signals, and the
method used.to &erive the cathode pulse (which may influence
the signal-to-noise ratlo) '

The CA and CD-type 1ntegrated circuits (e.g., types
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interval, thereby permtting the systemto devel op nore information for
bi'as control purposes during each nonitoring interval. Systens using
ified grid drive signals of this _4G -29- type are capable of a faster
roft response, and in such systens f%e input digital shift register
d be clocked 5 tio receive information during times when the grid pu

| evels 1.andzg a8 g_ne%%@tg) @h@sﬁﬁlwﬁﬁdumgagea,a €) reuis i tael e for

developlng sign P, BLK, C, SR a FF, a e fwo- Jevel grid
drive si gfsl cpEmerciallyefysidahls éﬁﬁ’ﬂ \rcé?vf’iia?tq%? PRV His

\Mvef o, £OlRcN @ oYt 5,035, Tuniedl Mid ) Néw TJeisepii t are shown |n FI GURE
21. The GATE signal required for the circuit of FIGJRE 9 nust be generated
by ot her neans, such as by a "one-shot" nonostable nultivibrator triggered
by the positive-going (! eadi ng) edge of signal CLP. 15 _ In
essence, the described bi-level grid signal technique corresponds to a
nmeans for inparting a given anplitude offset to the induced cathode out put
pul se. However, the described "hunting" effect can be prevented by ot her
nmeans.,For exanple, for a given noise range, the 20 control step can be E
reducég in magni tude so that the magnitude of the noise range is
effectively increased relative to the control step. This alternative
requires that the bit-size of the counter -in the bias control voltage
generator -be increased to develop smaller increnental step of control 25
voltage VB, and results in a longer tine to achieve correct bias. As other
alternatives, the threshold switching | evel of conparator 65 and the gain
of anpl.ifier 50 (FIGJURE 4) can be swi tched between two val ues. However, the
bi-le grid pul se technique may be preferred for sone systens 30 wherein
the grid signal is generated external to the cathode si gnal processing
.network (which may conprise an integrated circuit), since the grid signal
anplitude offset and thereby the S|nulated noi se range can then be easily .
set to suit
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the requirements-of a particular systemaccording to the 35 existing random
noise |level, parasitic signals, and the.method used to derive the cathode
pul se (mhlch may i nfluence the S|gnal-to-98ise rati o). The CA and CD-type
integrated circuits (e.g., types 40 1 - ' - 3
324§@nd CD 4@2amMsnown i-n FIGURES 3, 4, 6, 9-13 and 20 are conmerci
avail'able fromthe Solid State Division 5 of RCA Corporation, Sonervi ,
New Jersey. 10 15 20 25 30 35 40 . CLAI MVE: - 31-5

1 In a system for processing an |nage representa- tive video signal

havi ng pe%lodlcally refurri&gal @ §8kﬁérgggggsp ayegqug%% ?f%su§€§

I nterval s “during which |nage
system i ncl udivey \ez!rd¢¢m@7egmbphwlm neetdpdinalilyg recusirdogr dmage gun with

cat hode and grd é}}‘tﬂ‘ééfw)’afé’”éﬁ&' 11‘35%&%99%1@”%%%%%1“ O qur '111%' Wi o deo

signals to sai I'nescope €l ectron aratds for automatlic
control | i ng ¥MRge dafowratiencte bﬁaﬂkﬁﬁéaﬁﬁﬂréﬁta@@ﬁ@ﬁoté@ﬂ%/%M§ﬁfm

ki nescope,  Go{EIdcEidy aﬂ5xma e dlsp15§aﬁ§negéoﬁéoﬁh@hﬂ% an YR bi as
vol.tage to said cathode eI yrin mpni toringi nterval wthin said

bl anki ng 10n{BHY A1tk err kRS b?%‘gk‘?ﬁbdcﬁg‘ﬁﬁﬁﬁl&gn&ﬁ’&ﬁ:ireﬁ SlechrPdgsiescope
is to be nMORADMEsEnSEEOS opep Bihyevildeongigaad sTedl seidn kindstoge

< electron gun; apparatus for automatically controlling the

' level of cathode blanklng current conducted by said kinescope,
'comprlslng~ _ _ '

15 means for’ prov1d1ng a reference bias voltage to
Sald cathode electrode during a monitoring interval within
said blanking interval when said blanking current conduction
of said klnescope is to be monitored;

. ‘means operatlve durlng said monitoring lnterval
20 for deriving a 81gnal proportional to the level of cathode
current conducted during said blanking interval; and -
51gnal proce531ng means respon51ve to Sald derived
51gnal, comprising '
digital 51gna1 processing means for

25 - sensing the condition of the level of a

‘'sequence of N derived signals, where N

is an integer greater than 1, to develop.
a first signal when a sensed sequence of
derived signals corresponds to a condition

30 _ of de51red cathode blanking current level,

- and a second signal when a sensed sequence
of derived signals corresponds to a deviation
of said cathode blanking current level from |
said deSired level; and

35 ~ bias control voltage generator means

' ‘responsive to said second signal for
‘supplying a bias control voltage to said
video signai coupling means with a sense

(continued on next page)
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20 for deriving a signal proportlonal to the Ievel.of cat hode curtrent.
conduct ed during sai d bl anki rig |nterval and signal processing neans
respoq3|ve to said derived signal, cogprising digital signal processing

for 25 i sensi ng the condition of the level of a sequence of
K@ggflved si gnal s, ‘where Nis an I nteger greater than 1, to devel op a- fig&
S

al véepim sedseeinseedence of derived signals corresponds to a conditi
30 of desired cathode blanking current |evel, and a second signal
when a sensed sequence of derived signals corresponds to a deviation of
sai d gat hode bl ankfog mudiﬁyingethé biaslsiiéades&ﬁméécmpﬁ ; -and 35

bi as control voltqg§¥ﬁ§€g f#? Qgtaggpggsg J?P %ﬁh%bsecpnd signal for

suppl ying a bi as coh 0 sard vid upling neans with a
sense (conti nued ouahhadephgepkﬂﬁg*Currént level toward said = . - 32 -
Caim1l continued: 39sired. lgvel for nodi fying the bias of said kinescope
cathode in a dlrectlon fo.ad] usf said cathode blanking current |evel toward
said desired level. 10 2. Apparatus according to Claim1, wherein said

si gnglg processing means includes. neans for sensing the magnitude of said
derived signal to provide an output signal with a first logic state 15 when.
said derived signa$ exPPBRE_LYSNAGRPEHABIC &P £43dAdilng Whe TR intsidk current

| evel gygigﬁalt§@6b§§$ﬂngeﬁéaﬁg ka¥eldeand to provide an out put S|gnal mnth
a conpl ement ary Io égns for sensing the magnitude of said derived
signal to provide an output signal with a first logic state
15 when said derived signal exhibits a magnitude corresponding
to a cathode current level greater than_said desired level,
and to providé-an output signal with a ddmplementary logic
state relative to said first logic state when séid derived.
siénal exhibits a magnitude corresponding to a cathode
20 current level less than said desired level; and _
means for supplying said output signais from said
sensing means as input signals to said digital signal
prbcéssing_means.

25.
3. Apparatus accordlng to Cla:.m 1 or 2 whereln said
bias control voltage generator means comprlses- .
a digital counter responsive to input timing
signals and having_pluralVoutpuﬁs, an enabie control input .
30 for enabling or disébliné said counter in response to signals
" applied thereto, and a count control input'for‘determining |
the counting sense of said counter in response to signals
applied thereto, and - _
a digital-to-analog signal converter responsive to
35 said plural counter outputs for providing said bias control
voitage in sequential incrementél steps in ac¢cordance with
the logic state of said counter outputs ahd'the timing of
said counter. | |
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.state relative to said first logic state when said derived.signal exhibits
a ndEgni tude corresponding to a cathode, 20 current level |ess than said
desired level; and neans for supplying said output signals fromsaid
sensi ng Jreans as i nput S|gnals to sai o élgrtal si gnal processing 25.-
3. Apparatus according to Claim1l or 2, wherein said bias control v :

geherat or nmeans conpii se |t I £ gﬁ§| [ timng tﬁ
signal s and havi ng pﬁuraﬁpggfpt ggﬁ%é#ﬂkﬁétgoﬁg' |dbh@1 or enabling
or di sabl i sgidacdunbent simingr espmé@ oecsiny el Shpratal ahaatd, and a

count contﬁghlkgp hgfghtgegg&glnlng t he counting sense of said counter in
response to S|gna applied théreto; and a digital-to-anal og signal

converter responsive to -35 said plural counter outputs for providing said
bias control voltage in sequential incremental steps in accordance mﬁth t he

| ogic state of said: counter outputs and the tim of sal unter. < 1
- 33 - 4. Appar at usaccOPBRLG G%%ds‘n%ﬁé?&q%%ﬁdo%o‘un‘f eH"rﬁ

8|gnalds ocaﬂg:daalt-lae-aﬁheogf coRverEeroRidnginged nterval s, 5. Apparatus
cocord 19 19 0o m 3,00 oy el st el Reamalencepverien
_anufsac?umhpdtsespapﬂedekps@@ctmwéhylﬂaﬂsaxﬂnnknraiﬂ¢mmnteandu99ub?tput
coupled to % [ u us
accordi ng ?ﬁﬁcg bqggf %%?p\}\}:éerg;!&n%%alr% |g?ct’1a?l%n ﬁ:o%efocegy ng %eans
conprises: a serlal shift register tined to operate durlng I nterval s when

said derived signal is present, and having an input for receiving output

signals fromsaid sensing 20 neans, and plural outputs; and
15 6. pparatus according to Claim 3,4 or 5 wherein said

digital 51gnai processing means ‘comprises:
_ | a serial shift register timed to operate during
intervals when said derived signal is preeent, and having
‘an input for receiving output signals from said sensing
20 means, and plural outputs; and

a logic control network responsive to the logic
state of said shift fegieter outputs, and having first and
second cont:ol outputs respectively coupled to said enable

and count control inputs of said counter.

7. Abparatus_according to Claim 6, wherein
said counter is enabled when said first output of
said logic control network exhibits one logic state in
30 response to a condition wherein a given number of said
'plural shift register outputs exhibits one logic state and
a given number of said plural shift reglster outputs
exhlblts a complementary logic state; and
said counter is dlsabled when said first output of
35 sald logic control network exhibits a complementary logic
state in the absence of sald condltlon. '

R - R R
. ) * [4 L M s *



~a logic control network respon5|ve to the | ogi c state of sald shift

regi ster outputs, and having first and second control outputs respectively
coupl gd to said enable and.count cort 3dl - nput s of said counter. 25 7.
Apparatus according to Caim®6, wherein said counter is enabled when said
out put of said logic control network exhibits one logic state in 30"
Ase to a condBti oAPRATASNS AcgOrednsurtse Clinal d Wre¥ednshift

‘er outputs exhiBi tdupter a¥ %n%tbqfe% sk Al (@hdwehes whesaid pl ural
shi .register outputs exhihits a conplenentary |o %;c state; and said

count ¥ $§1‘§||E£BFEQI \ﬁﬁéﬁtsiﬁa’-ﬁtreﬁ WERS Xk the o3pBe chAgH8I net wor k
exhlbltss@aggnplenentary | ogic state in the absence of said condition. 40

1 - - 34- 8. Apparatus according to Claim?7, wherein
said counter is enabled for the condition wherein 5 said plural shi ft

regi ster outputs exhibit the same |ogic state. 9. Apparatus according to

Claim 7 or 8, wherein,said C tput .of said,logic
control network exRi'bi ﬁgpgﬁgjﬁugg,ag rﬁ%@q:ro éﬁsﬁ& g’gl g ﬁ?’é} sta‘bé‘count
in onpy directi on ssehdt second cutipsst cxfhtgald lebg:acgeconltmlsneawdrkl nescope

cat hode o] d ngd.1
sai d sec%rﬁgigﬁtgsutgﬁgf '16%9_? %%altt%""g)d# r%%l% gﬁogfp%xﬁ&gﬁt sgaggoé Fement ar y
| ogi ¢ staneongrdeasgrtﬁgns@ua:ftmﬁtersau@ dukft GontrRt h%?lﬁilgécﬂiaﬁs§§ch

that saigdabjaginescbpe altheR adidbtin Hd &ireseops eoihede khas in
anot her d| rectlon toward the desired level. 20 10. Apparatus according to

d ai m 1,9eRcFefnle¥rdisPP¥al processing means conprises: a signal
conpaiQIor responsigugdt @etond Wit of said logic control network

exhlblts a complementary logic state for cau51ng said

counter to count in another direction such that said bias
control voltage adjusts ‘said klnescope cathode bias 1n
another direction toward the desired level.

20 '

10. Apparatus according to Claim 1, Qherein_said
signal processing means comprises: '

a signal comparator responsive.to a reference

25 signal and to the magnltude of said derived 51gna1 for

prov1d1ng an output signal with first or second logic
states when said derived signal is sensed as having a
magnitude corresponding to a cathode ccrrent level greater
than or less than said desired level, respectively;

80 a firSt digital counter responsive to said
comparator output signal, said first counter having plural
outputs and being. timed to operate during 1ntervals when -
sa1d derived signal is present;

a logic control network responsive to the logic
35 state of said plural outputs of said first counter for
prov1d1ng first and second loglc control output ‘signals;
a second digital counter with enable and count
control inputs respectlvely responsive to sald_flrst and

(continued on next page).
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25 signal and to the magnitude of said derived signal for providing an
output signal with first or second |l ogic states when.said derived signal is
sensed as havi ng a magni tude corresponding to a cathode current |evel
greater than or less than said desiredémel, respectively; 30
finst digrtal counter responsive to said conparator output signal,
first counter havi ng plural outputs and being.tinmed to operate during

intervals m@gglﬁau@ dRmitieshedgnal is present; a logic control netwo
responsive to the 3IC 35 state of_said plural out put s of said first

counter for SSFB\W&d Pt St & QoD g o eBFrco R ptiresk gnand:
second dlglhablﬁgu@maramidt wpwdy;e and count control i nput s respectlvely

‘responsive to said first, .an ntinu
responslve, 10 said Tl and foall il SDRKtOREleod e eodhaive o
net wor K, anéaidhpﬂmmglpbmtﬁutnﬂqﬁnsal&ishqpndﬂe¢unamnlﬁgrsmgoaidtnuverter

responsive L3ssaind S MGG IS Al <A L aRRN SOUINET Qs oULgbg SA1 4

bi as cont ro age | sequentl a ncrenmen eps In accordance th th_e
| ogi ¢ st at einf asgioddemaeuts.tdf B danle extate Mrﬁmé owtbwher efnssaitd

second- CQuN | o said first output signal of said
qNEeLokd SRAblia ;] P IAE A put sig _

| ogi ¢ coitrol netmnrk en said outputs of said first counter
exhibit a first predetsaig mqrwg@%%ﬁre ig #rpREedntn cheFPeRrSBeFAg caused

IS to count gHRG F k@D QREPULO ﬁ@&pw%wtm&lélmréi%éabﬂklQabﬁ
Cocond pr caeRetmier Al stRits of S Rt Rt R OO RoRnRRet |
'second pred 0 s
response topgedéteendied Uidyilc Std; fdpim sgaéébrh@gct@uﬁe@frleém@tmmg ~phen -

said 20 ural out uts of said first counﬁfr exhibit a thir prfdgternlned
-IOglc Stg up 1n response to said second output sig

sald logic control network when said plural outputs of said
first counter exhibit a second predetermlned 1og1c staue;
and being caused to count down in response to said second
output signal from said logi¢ control network when said

20 plural ouﬁputs of said first counter exhibit a thiid_
predetermined logic state. o

11, Apparatus acéording to Claim 10, wherein
25 - said plural outputs of said'first counter
correspond in humber to said integer N wheré N is greater
than three. -

80 '12.. Apparatus according to Claim 10, and furthay
comprising |
means fof presetting said second counter to a
predeten_nined point of its counting range when said svsten is
initially energized. |
- 35 ' '
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11. Apparatus according to C aim 10, wherein 25 . sai d plural
outputs of said first counter correspond in nunber to-said integer N where

N is greater than three. 30 _ 12. Apparatus. according to Caim

10, and further conprising neans for~pP@setting said second counter to a -
pred rmined point of its counting range when.said systemis initially H@;

ener d. 35 1_36 -_13. parat us _accordi ng.to: im12, wherein sai
seco ount er is'pﬁiSetA?%F¥€§Eﬁ1%ﬁ?%rg?n?h °58E§ﬁﬁfﬁ2g Véﬁﬁ@lguch t hat
sai d as control vsdidgeecond nedumtéy istpbésehetoatha middileng€ takue.
14. Ap 'ég&ﬁ%fﬁéx¥éﬂ%?’é&béj€ﬁ§%|Sa¥@e£féQ égntrol vo%ﬁa&glgsslgnal y
processl ng nedns” i'ncludes sSensSing neans responsive to e’magni tude of said.
derived sinffalaX¥ly estathbiskednabuapnidsrgnae welhetirst or second | ogic
states when said derived signal is sensed as having a magnitude '
corresponding to a cathode current |evel greater 15 or less than said
desired |l evel, respectively; and said digital processing neans responds to
sai d output signal f4omgsparSensi AGctEaiagl €6 QLAYNILNIwRaKEihi ISt signal
" represgntative of said desire current.level'conditgﬁgeghen outEUt signal s
t

from s d sensing A SHR%hi B PCEBRPPANERRAPY TG 5F88%%dring N
consecut imeamnkertespbrss jnal to ntike vmhgnitudef of paddi dendgvedi digaadnd si gha

represe"ﬁfgf‘ggéﬁiéfﬁgigﬁvééé¢8€ éigﬂ%ia%gtg??iggg SErESEEnEOEQpEEO“ when
out put si‘gnal romsai d_sensing nmeans” exnibi € Sane [Fogrc state during
N conseclatate5vhen | said sigmived nsbgnal sisi1sensggarat bevaogording to Caim
14, wher g} ﬁ%ﬂ&hé*éﬁi?@%b%ﬁdfhén£8rXa%§t9$déabﬁrﬁéﬁ£V§Qv§Q §reatler
corresponds to two consecutive intervals. 35 . -
15 or less than said desired level, respectively; and
- said digital proceSSing means responds to said
output signal from said sensing means for providing'saidf
first signal representative of said desired Current_level
condition when output signals from said sensing means
20 exhibit complementary logic states during N consecutive
derived signal intervals; and for proVidingfsaid second
signal representative of said deviation from said desired
current condition when output signals from said sensing
means exhibit the same logic state during N consecutive

25 derived signal intervals.

15. Apparatus according to Claim 14, wherein
said N consecutive intervals of said derived
30 signal corresponds to two consecutive intervals.
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40 . 1 ' : : - 37 - 16.. Apparatus accord| ng to C ai m 14
or 15 wherein. said bias control voltag:SPenerator means -conpri ses: iﬂF
a digital counter responsive:to input TI®cK signals and having pIuraI .I
-out puts, an enable control input for enabling or dlsabllng said counte

response to signals applied thereto, and count ontrol
deter ni ni ng t he couna'lq[;g SRRAF U ssaﬁ‘if%ﬁ’rﬁ%rt?né EOlEoWE‘F'ﬁﬁ&F‘S-'

- appl i ed t hgeagdobiasd contirglt aioltﬂawajmge&tg:ﬂalmwwecﬁémprieésehsi ve to"

said plugal .counter qut control volifage in .
sequeP\t [ é i ncrement & (ﬁ'tgt &%%ordanégsepo\?\lﬁlh‘p? a’éolzotb‘i’%gs?g?gko? sai d
_countgr ousﬁghalsn@nﬂuhaﬂxngqp&yrﬁi(ﬁutgutbxxnnnemablé cdpprodt irput 4
accordi ng i wer, om sai
digital 20E§rrog§sglnjlgygrrean§a%eblzﬂgﬂd giidﬁfo sai dér'g ﬁg%&%ﬁé‘ﬁ%% I“-'lénput of
sai d count eighedsergpliinfl dienitnbland s ateunbertroh Iaslpbnﬁert o said
first and ageanthipiid!che 'RARACHY Uehis &Mk ORI dodfblr I1 A1 LaLoBhARA!

‘processing nmeans furt i ncl ud neans PRg>sai d
count er. lﬁoitoaﬁlﬂﬁtaéﬁ/ap%léﬁé? QIRAEP KA N intervals in response to said

opt put, signals fromgs @il ieNns tig-JRansy esdd xbaila&w@fpéﬁnﬁe&ﬁexsh@alc
states during Sald@&ﬁ&' secutive derived sjignal intervals.

Appar at us &Cc&fdfn ST \QRERY S LT RFQY14NG | ﬁﬁ\%ﬂﬂi BF—Bée§9Pﬁ§°l

g'gans Zuppkrb&S:aQeCGlﬁ;tseqmﬁrf&lalotﬁtrmﬁerﬁeM é@eﬁ@lﬂqcﬂw&b ra@ﬂbéorltnput of
said co sai d ,cqunt_cont out S tin ogi c

state for g‘ ﬁ ﬁtc?qzt Lﬂ’# eﬁ'aJt‘g %%‘Hh{)e:ﬁp ‘\’I\%‘ﬁti rbé t%%nglgF e

uni f or iy efhsbuﬁsamunﬂegyc state durlng said N consecutive |ntervals and

~for enabling said counter 40

17. Apparatus according to Claim 16, wherein:
said first and second 51gnals from sald digital
20 proce551ng means are applied to said enable control input
of said counter for enabl;ng and disabling- sa;d counter in
reSponse to said first and second éignals,.respectively;
and wherein said digital signal processing-means further
includes |
. 25 : means for 1nh1b1t1ng said counter for an 1nterval
greater than said N intervals in response to said output
signals from said sen51ng means exhibiting complementary
logic states during said N consecutlve derived signal

intervals.
30

18. Apparatus according to Claim 17, wherein
said digital signal processing'means supplies a
count control output signal to sald count control input of
35 sald counter; said count control output signal exhlbltlng
one logic state for enabllng sald counter to count up when .
said second 51gnal uniformly exhibits one logic state during
_sald N consecutive intervals, and for enabling sald counter

- 40
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. -38- ,Caim18 continued: 5 to count down when said second signal uniforny
exhlblts a conplenentary logic state -during said N consecutive intervals.
Aiparatus according to any preqedjgg_cla|n110 and further conprising:
neans or inparting a prescribed anplitude offset to said derived signals
- such that adjacent derived signals wthin said sequence of N derived .‘;

éfﬂl egqﬁgg éhdlfference i'n magni tude i'ncluding said of fset.

15 ‘ a Sys processing an image representative video signal
hav perlodlcally recurring i mage display intervals and i mage bl anki ng
inte

qdlgéid}& Ao "BEE4 | BEebRAt E9GnkD hAidbepllgyesthibiaksent, said
C

systen1|n I ng an 1 mage di spl ay kinescope hgv ng an e tron un. Wi.t h

cat hode SFPRHSUERFABNSIPILICPEREE BHELEFFBLS g goﬁﬁﬁﬁg 3 dBFREIRI S deo
signals to said cathode el ectrode; apparatus for automatically controlling
25 the |l evel of cathode bl anking current conducted by said kinescope,
conprising:- means for providing a reference bias voltage to said cathode -
_electrode .during a nmnltmppagatuseauabrdnnblnosanm EFaﬁEﬁh59|ﬁﬂ@#Vhl when

said - |n ta §@EFE% ﬁ n 30 of sai.d kinescope is to be nonitored,
means or prgb Fﬁgnan Xrirary si gnal to sai d grld electrode with a sense -

for forward biasi ngneans gordlmpactnweadpreﬁgrg ed sowlidudey affisetval ;
means opglatd %’ ﬁéf{@e&aﬁ?ﬁﬂbt ngﬂgthQEeéﬁﬁlac%itf Uord¥idd/iig s gnal .

proporti onal " cathode current conducted dur.ing sald blanklng
i nt er val wwth%@p%ﬁ%@ sequenaeanki Ni deyivegnsionadsé mptually exhibit

a difference in magnitude including said offset._
15

-20. In a system for processing an image
representative video signal having periodically.reCurring_
image display intervals and image bleﬁking'inﬁervals during

20 ywhich image information to be displayed is absent, said
system including an image dlsplay kinescope having an
" electron gun with cathode and grid 1nten51ty control _
electrodes; and means for coupllng video 51gnals to said
cathode electrode; apparatus for automatically controlling
25_the.level of cathode blanking-current conducted by said
klnescope, comprlslng.

means for prov1d1ng a reference bias voltage to
said cethode electrode during a monitoring interval within
said blanking interval .when said blanking current conduction

.30 of said kinescope is to be monitored:;

means for providing an auxiliary signal to said
grid electrode w1th a sense for forward biasing said grid
electrode during said monitoring lnterval,

means’ operatlve during sald monltorlng 1nterval

35 for deriving a 51gnal proportlonal to the 1evel of cathode
current conducted durlng said blanklng lnterval in response

to said auxiliary signal; and
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Claim2Q continued: 5 si gnal processing neans responsive to said
derived signal, conprising digital signal processing neans for sensing the
condition of the level of a sequence of N derived signals, where N 10 =
Is an intdager greater than 1, to devel dp T st si gnal when a sensed P
sequence of derived signals corresponds to a condition of desired cat !’~
bl akki ng current level, and a second signal when a sensed sequence 15
" of derived FgHid LESFMUHRRE to a deviation of said cathode bl anking
current level fromsaid desired | evel; and bias control voltage generator
means responsive to said second signal f p ' 2 s a bias
control vatt age to sai%’f%%gopg?%%%'f%%ur%?l% ]%g %9%\9% %o S%?‘IJS% for

modi fyi ng t heriwed ofigmall, kkorcopingat hode in a direction to adjust said
cat hode bl anki ng current | ; oL ' | o2 1l. -Appar at us
according to C aim 20 wher _gqlﬁéjé%rd a%?ﬁ%ﬁ%%ﬁg?é g%&ér#? gg?sgrepet itive
pul ses exhibiting a preersinedthentordieion ekt theckeyehtofidfacent 30

pul ses within a sequenggq@dndé b Sesadtived | ¥igxdl §) twrege flrer ence in
magni t ude corresponding to said offset; and gﬁerein adj$cen derived
signals W& hin said settiet e BFeIeTTT RS PhaP st mEQafFVeLRibit a
difference in magnitude Strstcsighal witenf4d seénpedpoeqhenas ¢H said
prescribed offset. = 40- s L ng t j 1, wherein 5
said bias control voIt%ﬁé?yﬁ%gﬁagéegﬁéﬁ%égkéﬁééﬁgﬁeﬁ?s£f§¢§%$%%%?tionalIy
nmodi fyi ng sai d ki nescopt desineid ¢rthode|bharkingiewreerht hevebnt rol

voltage steps; and a second signal when a sensed sequence

15 ' of derived signals-correspohds to a deviation
- of said cathode blanking current level from
said desired level; and
_ bias control voltage generator means
_ 'respdnsive to said second signal for supplying
20 : a bias control voltage to said video signal
' coupling means with a sense for modifying the
‘bias of said kihescope cathode in a direction:
to adjust said cathode blanking current level
toward said desired level. '
25 '

21. Apparatus according to Claim 20 wherein
said auxiliary signal comprises repetitive pulses
- ' exhibiting a préscribed amplitude offset such that adjacent
30 pulses within a sequence of N pulses mutually exhibit a ..
difference'in magnitude corresponding to said offset; and
" wherein _ | |
adjacent derived signals within said sequence of
N derived signals mutually exhibit a difference in magnitude
35 including an offset proportional to said prés¢ribed offset.

o



said derived signal -exhibits a peak anplitude undesirably subject:to
vari‘ation within a range of anplitudes 10 i nduced by noise; and said
prescribed offset is chosen to establigh_a given relationship between said
control voltage step and said noise i'nduced anplitude range. 15 23. In a
sys,évgfor processing col or-inmage representative video signals having -’
perip@gijtal Iy recurring i mage display intervals and inmage bl anking interval
duriagZwhi ch image information to be displayed is absent, said 20 system

i ncl udi ng a col or &fege APPGFIERA ARSESHETFA (o pirdl - sfhatidédon guns each
W th agcat hode. el cigaddie biaxd cohtastociclitaide) dHhR}RC tirpdei seer gi zed in -

common wWi,t h_sai d _cathode el ectr.odes;,.and ns for_ .r ectively coupling
vi deo si&ﬁ&F?mF8t§thrb§Fﬁ1§?E§qaéi%¥m¥§dg§%iﬂ%uﬁﬁ?éﬁ?ﬁﬂﬁﬁﬁ?ﬁ%;y
associ at edthiode ddels ooldaigd dat Hodweslendialodemn il ardloredd catdyys ;
controlling the | eyel;s0f ﬁggptl atdeds 5 [ nt.s. conduct ed by
sai d ki nescope, ea\é;%lg?éserariq appéz;' qtaﬁ's. con%rlgs%%:ﬂ%eglr%{qﬁo%tuéeovi ding a

r ef er enc 8ngiegd raplya FANISCID to Vardaticde wiltddny adgrangs mf anmhi twles
inter&gliwhh@ga_ggiqog@@gk%@@.interval when sai d bl anki ng current :
conduction of sai kLnescopggﬁgto be nonitored; neans for providing an

auxiliary signal t&adsi ®1GS e QfFFe thiksh chasans &g @staltlisll diasing

Zai d gri gi¥encredtatide stip m@t'wﬁeﬁ rﬁgﬁjd Q:rdrﬂﬁ:dlntv%l\&.l%ge RS asmflr ati veh
uring said.moni.tori.ng interval..for. deriving a signal proportional to the =s
| evel of ségfih&&&s?ur"PgHtc_-eéior?H‘E&lé%‘%r’-’i%‘gqes'ai d bl anking interval; and
(continued on next page) 40 1 5 o - 41 - Caim23

contipged: 5 - ~ signal processing neans responsive to said derived

si gnal, conprising '

23. In a system for processing color image
repfesentative-video signals having periodically recurring
image display intervals-and'image blanking intervals_during
which image information to be displayed is absent, said

20 system including a color image display kinescope having
plural electron guns each with_a cathode elctrode, and an
associated grid electrode energized in common with said
cathode electrodes; and means for respectively coupling -
‘video signals to said cathode electrodes;.apparatus

25 geparately associated with each of said cathode electrodes
for automatically controlling the level of respective
cathode blanking currents conducted by said kinescope,
each of said apparatus comprising:

means for providing a reference bias voltage to

80 said cathode electrode during a monitoring interval within
said blanking interval when said blanking current conduction = -
of said kinescope is to be monitored;

_ means for providing an auxiliary signal to said
grid electrode with a sense for forward biasing said grid

36 electrode during said mbnitoring interval; '

' means-operaﬁive'during said monitoring interval
for deriving a signal proportional toﬂfhe level of cathode
current conducted during said blanking interval; and

(continued on next page)
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di gi tal 'signal processing neans for sensi ng the condition of the level of a
sequence of N derived signals, where Nis 10 ' an i nteger greater
~than 1, to develop a first signal when a:sensed sequence of derived S|gnals
corresponds to a condition of desired cathbde bl anking current |evel,
second si-gnal when a sensed sequence of 15 derived signal -
corrésponds to a deviation. of _said cathode blanking current level fro
desired | eveClatmd2diaenebneedf vol t age generator-:ngans responsive to

second signal for 20 , suppl ying a bi-as control voltage to said

vi deo signal coupling ne with a

ki nescope &at hode in asﬂg?%%tPBﬁc?ﬁséﬁ?us?gggrPg 8% g b?gnﬁlgd gﬁ??g%

| evel towardssqhdldesomprdisingl . 25 30 35 40 - 42 - 24, Apparatus for

Brocessing a slgnal fepresehlb0gsinsigRAs BAOCLOCkHG! AdahECHBECNt | Mage

di splay and i mage bl anki ng interval s aratus~inc ing, E
a display device for dsepSaygnghehGOnﬂmgéontﬁ@ ghei tevedi f§ 3ubject to a

bias for desired mannegeghoflbaPb@yNObetitehMBignalBanankee Argducing during
a noni tOI‘I ng i nt érval I n each | anki ngbl ntéerval a si gnal %pl’ esenti ng

the 10 atQual bias coRBi iPbAIBF FREalETi EBanntansOr BRVEIRPaR Qrﬁﬁe si gnal
“with.a reference to pregyagidiBbhabk katikeat segaeatenbet Heritbd signa

exceeds or IS | ess thaglggglgeggéggggbn&getgefeéggaltlon of
desired cathode blanking current léevel, and
a second signal when a sensed sequence of
15 derived signal corresponds to a deviation of
said cathode blanking current level from said
desired level; and -
bias control voltage generatdr means
responsive to said second signal for
20 _ supplying a bias control voltage to said video
| signél'coupling_means with a sense for
modifying the bias of said kinescope cathode
in a direction to adjust said cathode blanking
current level toward said desired level.
25

. 30

35
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falllng wi'thin the noise | evel on the.signal.when the 15 signal

substantial ly equals the reference.so as to produce, over a sequence of

said nonitoring intervals, a rand§g1sequence of the digital indications,
medns responsi.ve to the absen of the random sequence and to the

o

i fal indications tdvardppameeidds:. bfas pnoaesem$g'hesdbngltofn?ﬁe thedéﬂt
' resence q e ran
@E co T £ %s&%ﬁtlﬁ%ﬁ"%@?%eﬁ%si&?@e 8 Erg nar oRrBEBECIRG 98yt om

ggg al processing systemsubstantially as “herei nbefore
descrlbed mnth re rence to Figures 1 to 4 and 6. 30 27. A
vi deo si gnal pr ocess@ngilei;&@taamcb%ﬁbmanfwaldysakainengl kbef amagegsdhebed with

reference HQvaQP&%&ﬁEtéhﬁﬁéggiEBCH €%§§ stan P?yﬁbgﬂrgso% glfgﬂ%y

28. A video si processing system erein
descri bed ®ft#k Féﬁﬁﬁbe to Flgures 1to 4 and 5 or 6 as nodified by

Figures 7, 8 and 10. mear?d £orA pit Mﬁ@r@\hrpﬁacésﬁéﬁﬂtéﬁhﬁ‘;%%% gt'jag' ly

as herelnbef e descrihed with reference to Figures 1
nodi fi ed byl%ﬁ"d&r&a -3fHing imterval a signap. reﬁreﬁeééwggﬁale

procesibngasyahembﬂHHNdbnﬁlﬁibnﬂdﬁr&ﬁ@'d881@é 29 as nodified by Figure 12.
- 31. A video signal process | ai 27 28 or 29 as

[ stem accordin
nodi fi ed by Figure 1§e§ﬂf1£§¥/§, AR %% ?%E@iswﬁg sPsEEREEEBS i ng to™®
claim 27, tQSPrQQuCQOdmgitbkﬁinﬁihéﬁimh@yofﬂgueEhéB thel8ighal 33.

A vi deo si g2k A0S I 1 LU R OGO dzl'ggerence, the reference
falling within the noise level on the signal when the
15 Signal substantially equals the reference so as to produce,
over a sequence of said monitoring 1ntervals a random
sequence of the dlgltal indications, and
" means respon51ve to the absence ofithe random
sequence and to the digital indications to vary the
20 bias in a sense tending to make the signal equal to the
reference and resbonsive to the presence of the random
sequence to not vary the bias.

25. A_video signal processing system
substantially as hereinbefore described with reference to
25 Figures 1 to 5. '

26. A video signal.prOCessing system
substantially as hereinbefore described with reference to
Figures 1 to 4 and 6.

30 _ 27. A video signal processihg_éystem
substantially as hereinbefore described with reference to
Figures 1 to 4 and 5 or 6 as modified by Figures 7,8, and
5. _ - _ : .

28. A videq signal processing system

35 substantially as hereinbefore deecribed.with refernece
to Figures 1 to 4 and 5 or 6 as modified by Figures 7, 8
and 10. |
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to claim32as nodified by Figures 20'and'21:”20 25 30 35

\

10

15

20

25

30

35

-43- .
© 29. A video sigﬁal processing system (EE;}.
substantially as herelnbefore described with reference to

Figures 1 to ‘4 and 5 or 6 as modified by Flgures 7 8 and
11,

30. A video signal processing system according
to 'claim 27, 28 or 29 as modified by Figure 12. '

31. A video signal prodessing'system éccording
to claim 27, 28 or 29 as modified by Figure 13.

32. A video signal'prdcessing system according
to claim 27, 28, 29, 30 or 31 as modified by Figure
18 or 19. ' :

33. A video signal processing system acdording
to claim 32 as modified by Figures 20 and 21.
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