12

-1 - 2128444 AUTOVATI C BI AS .CONTRCL SYSTEM FOR AN | MACGE
REPRODUCI NG DEVI CE Thi s invention concerns a video signal 5 kN0
ssystemincludiing a systemfor automaticaldy controlling the ii%@

i mage reproduci ng device... Tel evision receivers sonetinmes enploy-a .
automatic Kkinescope bias (AKB) control_jsystemfor 10 automaticall
er['abl I shing proper black inage representative current |evels for eac '
electron gun of tATOMARELGIAS CONTRALeSAHSTEN RAR LNogMAGE &FPRADUGING
reproduced by the kinescope are prevwsimrs from being adversely affected by
vari ations of ki mestope operating. 1o paraneters (e.g., due to aging and
tenperature effects). One type of AKB systemis disclosed in U S. patent
4,263,622 of Werner Hinn,THiid |ieore'nilitconatarnseénse scopaieli sSianglSystem " An

AKB systemd ypi r rd { TR iJW0 duidiavalcsl whi ch
time the ki‘:t'rle%crgogéeé%soln cﬁ%"ﬁ%%ﬁ%@% %&jﬁfﬂ;ﬁd&g;ﬂt at iaﬁ%_aliﬁ(i ng
current in resuHRe kloing ridfe hdfad Al afa e riFIRISs RPRANS 019 eYd€q deo
signal information. This current is nonitored by the AKB:-systemto generate
a ki nescope bi as correc[LlJ qn 25..volt ge re resentiﬁggt he di 1fe'r ence between
the sensed bl ack current I"&Ver Mt 25T T8 B Ak tut r ane -Peveal. The
correction vohuigeaitd cafinestape thiaki (AR bpeontueh system fodeo si gnal
processin I GO I’ ' el . t e or reducing the
9§ 38€1$bh%t&c%%‘§;' ’é%éébql@cﬂti‘%ﬁ R %Q& B &cR ﬂﬁ&gé

di fference. ypically, “the corre age 1s ap‘Ei Ied to a bias
control input r&Prﬁs%t@&Jﬁl%&%%c;ﬁﬂﬁ VERT BRFR{¢ ?CF\EPBhQBBpBFE! 5_5‘3
video output iigeslcopef. adsevwlremiilittlde Bhis opdradidR piceakey driving a-
cat hode i nt ensi t¥. ﬁglnt ro elt&ct rade of the Ki nescoge ghg corgect on
vol tage nodi f FEETORNCER pF T LANTICRE AT REGYFNEFd from belng

adversely affected by variations of kinescope operating

15 parameters (e.g., due to aging and temperature effects).
One type of AKB system is disclosed in U. S. patent
4,263,622 of Werner_Hinn, titled "Automatic Kinescope

Biasing System."

An AKB system typically operates during image
20 planking intervals, at which time the kinescope conducts a
small black leVel representative blanking current in )
response to a reference voltage representative of black \
video signal information. This current is monitored by
the AKB system to generate a kinescope bias correction
25 voltage representing the difference between the sensed
blaek current level and a desired black current level.
The correction voltage is applied to the kinescope, such
as via video signal processing circuits.preceding the
_ kinescope, with a sense for reducing the difference.
30 Typically, the correction voltage is applied to a bias
control input of a DC coupled kinescope driver amplifier
which supplies video output signals of a level suitable
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anplifier, thereby nodifying the cathode bias voltage, 5 such that the
desired cathode bl ack current level results. In an AKB system of the type

desgrhed in the aforenentioned H nn Patent, control circuits respond to a

per IN?ally derived signal with a nagnltuq? 10 representative of the

ca ¢/ bl.ack current level. The derived si‘gnal exhibits a prescribed |evel .

ot her—t han zqrofegiﬂem{:éétr&aaheyﬁ eatcéev@delsneaié comerdl fferent e
or

| evel s. (e nor ess positiv when t he bl ack. cur ent IeveI is too
o £ithe kizpsgope. i

hi gh or too | oweleREredei 9Eqthe JERR | SRRSO 4%Fp0|nt
whi ch is coupl eflo8PELE8t tRe oGtpati bbas nedlithde @fammertgn:mbsarrpl i ng

W th the magni «HERCOEIERE ERPFERANTodlETLAL (e LAthad Blas LOEEHER 0
may be sanpl 8d sechythatathei dgsinedicathodmiklachsyerent eveharges a

storage capacitpgghjegccordance with the level of the derived signal. The

bi as correction signal increases._or decrea s as requicted t
correct black current |eviR aB-AKB system qf the wvpe e§5ﬁ$§£$-£bl§?%nal

i sI flerl veghf r grfafoﬁélﬁéﬁﬁﬁoﬁédaﬁinﬂrraiaéntal@dhti“@lf@irﬂ:witsl Despondreect i on
vol t age e bias_c¢c Y capaci t or,
shoul d remain uﬂcﬂ%ﬁ%@gféﬁgﬂytﬁééfgg%lg%%f %%@Wa%r}hi%fé@&%a in the form
of a vol t agelputepresentative afcbhe ecathpde kbbagck mrIMIleme PRejui res
that the storaggefgp 'L%nbf gh aé -Efbed!| S6P1 U5EhOY ONIRU!

current fron1the sanpl i | eve] of the voltage pul se
"represents a co??é@twbsanBEkbéﬁF*éﬁ¥r¥%ﬂ%l e“ﬁ} S ¥ Fecht 1374 n an AKB
system of the tgpefeeeniti Dedels (Scglimoredrniess hpesieive ) ehémathé he

sampl i ng anpl | 14 ¢ RUBRL¥eHe TWbEE™ s Eob L gh % EIE0S0E. | Obnd S £0BE °°'

ki nescope bl ac
15 signal is developed at a sensing point which is coupled

to control clrcuits zncludlng clamplngand sampling
networks for developing a kinescope bias correction
51gna1 in accordance with the magnltude of the derived
signal. For example, the derived signal may be sampled
20 by a sampllng amplifzer which charges or discharges a
storage capac;tor in accordance with the level of the
erived signal. The bias correction signal increases or
gecreases as required to maintain a correct black
lcurrent level. |
25! When the bias correction s1gnal is derived
from a storage capacltor, it takes the form of a bias
correctlon voltage.
' The bias correctlon voltage derived from the
storage capecitor should ‘remain unchanged wnen the level
30 of the derived signal in the form of a voltage pulse
represents'a correct black current level. This requires
that the storage capacitor be neither charged nor
discharged by output current from the sampling amplifier
when the level of the.voltage pulse represents a correct
35 black current level. More specifically, in an AKB system
. of the type described in the Hinn patent, this requires
that the sampling amplifier supply no current to the
storage capacitor when correct kinescope black level



1 current is indicated by a representative voltage pulse wth a

predeterm ned magnitude other than zero. This result can be acconplished by
of fsetting the.bias of the sanpling amplifier such as by neans of L0
pre-set, 5.manually adjustable potentioneter coupled to an appropri bi as

control point of the anplifier. One aspect Hf_ the present invention TS ;
asgociated with the recognition that such manual pre-set adjustnents are’

undesirabl e i %ﬁé}&r\mssquda@d bylQ & se@mattwe WllcdPe pulse
Furt hernore, such, manual adlustnents are un eS|q;?%/t|ne consun1qg and

the associated poitdhtd termihesh magndFudss ffhan, zegs
embodi nent of t hAdsulite carP e acconpldaid byl Dffisdttitg dheg bilast ofhehe

of faet brror )t Ao g RHELERRE K el BT e’ O TSR G0

ki nescope el éct mARUAIY adamahl@rmtmtiomé:etm doupdesof® @@nuf act uri ng

tolerances,- for atd Hifass EohtGB1e gdited | e e a1l £1@4<|
established by the B systen1can exhi bit an error i ch can he conpensated
for by means of pre-set IQ%PQﬁﬂtEﬁeQQQEﬁiﬂﬁﬁﬂ OnTRE di scl osed

illustrative appasticiataty ariitlyahes nedogitiion ehathesudds nanuall pse-~siegnal

for the: pr Bgsé'#ﬂté%ﬁ%aﬁrﬁe e dihEe” AL clehedUiEY ARl ©! ©
. enbodi ment ofl0 ignalemantirals sysken.afus thermazies r stigdnimanalt hat t he
control 30 ci rcwéﬁxéenéﬂ%scfaféﬂ%?éﬁ%mwk ime CONURE A aa a¢eer sely

af fected when the 'sense poi nt from wh black C rrent representative
signal is deriv@Fsogdakad B q%% ﬁ élqdoﬁ’éméé‘t& GRES &P St he
ki nescope driversystem. evel . 35 -4- :

An embodiment of that one aspect is associated

15 with noticing that the signal processing techniques
employed by some AKB systems can produce an offset error
if the cut-off voltages and signal gains of the
individual kinescope electron guns are not identical,
due to kinescope manuEacturing tolerances, for example.

20 In such case the black current level established by the
AKB system can exhibit an error which can be compensated
for by means of pre-set manually adjustable
potentiometers. The disclosed illustrative apparatus
advantageously facilitates the design of AKB signal

25 processing circuits which do not require manually
adjustable controls for the purpose of compensating for
such offset errors. .

A further embodiment of the invention is

associated with the recognition that the control

30 circuits to which the sense point is coupled can be
adverse;y affected when the sense point from which the
black current representative signal is derived exhibits
impedance variations as a function of the kinescope

driver bias level.
35



According to said one aspect of the invention, there is provided in. a

vi deg~si gnal processing systemincluding an image reproduci ng device

ve to 5 video signal.s supplied to'an intensity control el ectrode
automati c bias control apparatus conprising nmeans which derive a

| se representative of the black ©4rrent |evel conducted by 1D said

I nt enst™ty control el ectrode during video signal inmge blanklng intervals, =7\ s

said derived signal havidecordirgitudiaid mne taspeceraf vithe imuentilanck

current |evel tﬁeggrigq%rcsigggl storage neans; anplifier means with a
signal input, and an output coupled to said storage neans for nodifying the

signal stored by said- storad®-nkafikded Sigpahprocesping esystemt signals;

i nput si gnal Cowd:lwﬁ@am mﬁu@é ﬁé)pua&cméﬁh&' A £186 1 fﬁb W o1ge ¢ said

anplifier i put ans ﬂf rov refe nce s na se to said input

si gnal coupllng §1$k@?4 |aIIy negati ng

sai d derived s@]:ndtmd@m tlhmrew@nlaumbmaﬁicabxhslezowﬁﬁb‘ﬁlabﬁraﬁli5

representative of cé% ct bl ack current |evel; and nmeans which supply a
age

bias correction v derlved fromsaid storage means, to said i mage
reproduci ng device for mﬂﬁﬂﬁﬁrﬂh@ﬁhiQﬁriﬁgnatﬂsignaiwpuiselevel 30

t he arrangenent TOEEOEY o t tion
of the diffegg en%éeﬁ&)éegthmeen 1 h&eaésgléj&rggp%%aﬁe\gﬁ%ﬂ?meé%% Zﬁ%dc‘g" an% rived

si gnal pulses SAid intensity con Wuringvidee skanrald nent  of
t hat one aspecunﬁgéfhﬂankﬁﬂﬁtiﬁtervals, sazd derived signal having a

magnitude other than zero when said black current level
is correct;
signal storage means;
~ amplifier means with a signal 1nput, and an
output coupled to said storage means for modifying the
signal stored by said storage means in response to
applied input sxgnals,
lnpgt signal coupling means which couple said
derived signal to said amplifier input;
means which provide a reference signal pulse
to said input signal coupling means with a magnitude
-and sense for substantially negating said derived
- signal_when the magnitude of said derived signal is -
representative of a correct black current level; and
means which supply a bias correction voltage,
derived from said storage means, to said image
reproducing device for maintaining a correct black:
current level,
the arrangement being such that the bias
. correction voltage is a function of the difference
between the said magnitudes of the reference and
derived signal pulses. -
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5 sai d i mage reproducing, device is a kinescope including

an-el ectron gun conprising a grid electrode and an associ ated cat hode .
intensity contr.ol el ectrode; said automati ¢ bias control apparatus furt

i ncl udes neans whi ch bias said kinescope el ectron gun 10 during sai dA e
bl anking intervals to induce a cathode output signal with a nmagnitud
representative of the level of cathode bgack current; said deriving neans
derives sajd represent tlve Si pul e fromsaj d |n ced cat e 15
out put si thal and sai ot &% %ﬁ dﬁa‘i e*)f‘rﬁ 1% efh%g‘aftunct i on
of a DC vol tagme:cmmmehtofrmﬁhé dgtwththyorsai d 20 | nten5| ty cont_rol

‘el ectrode during said blanking intervals. Another enbodi ment of the said
one ‘aspect of the 25 invention further conprises clanpi ng neans coupled to
sai d input signal coupling neans at said anplifier input; 30

smntchlng greans coupl ed saiaaidagepkebmeﬂucdhguﬂevicesasdack&musm@p&eans

d d
perative duri AGEIGeTRa]in, S2RCHERRS ol EBnbRigThard §r1ll MUBAIRADS
interval for (@&pdcaanpgssgciatedagpthrder intensity §°n§t@ﬂeﬁdGC¢de§ge

defined by a reference sgu&aeaﬁeuﬂEQQCtﬁzﬁé'@oﬁ%?blfhgbdfﬂgﬁﬁ'gf gg?g;tl

during said clanpln I nt erval p sa

from said stor&&E EﬁsmSEstﬂpgﬁ rgi&§r ggd FERPRy S T8 i ve
dur:]I ng a s d aafr&hgnﬁaidohmge bndnkéhgcdupbu:vglsa'td dmduce @ 5 o:Jt put to
sai d storage S i's
devel oped duri §t§3d§ §P§§§ éigﬁgérv I ﬁ%énﬁgﬁdg % §§é§tF§$§§bnce
signal is devebfpstedieved of cathode black current;

said deriving means derives said
representative signal pulse from said induced cathode

15 output signal and

said reference signal exhibits a magnitude as
a function of a DC voltage component manifested by said
20 intensity control electrode during said blanking
intervals. '

Another embodiment of the said one aspect of the
25 1invention Eurther comprises

clamping means'coupled to said input signal
coupling means at said amplifier input; _

30 switching means coupled to said amplifier
output, to said clamping means, and to said storage
means; and ' ' '

means which render said switching méans
operative during an initial clamping iﬁtérval during
said image blanking interval for (1) clamping said
amplifier input to a reference voltage, defined by a
reference source coupled to said amplifier input,

s



said followi ng sanpling interval. Aternatively the said derived signal and
saifd beference signal are both devel oped 15 during said' sanpling interval.

Q in accordance with the said further enbodi nent of the Ppresent R
~inve bn, the automatic bias control apparatus conprises an AC coupling
capaét+tor 20 coupled to the input-of.gzhe anplifier nmeans, said derived
signal coypl ing neans, couples,said derived signal tqQ said_capacitor to = -
alter itsfcﬁé¥ I s3R 4 r S 2PRHBE %PbﬁﬁYaﬁuléﬁgiSzéogﬁFeﬁpibngaFGLQS ~T
. capacitor tcamplifiersoabpugefremi saidfstonagesmgans hadi wgighnagni t ude and

sense for s [ a1 t t .0 aLd capacitor

devel oped i#R%gg%%ngélgogggﬁéhgg?i@%%a%ig%%?aggg% ?Hggﬁéghitude.of said -

derived signsdid sreferencat uoltagefandcbd)ecouplioy seiduampAdfie¥el said

nmeans whi gh L VES, Sal [ | S8 resentative of black current |evel

exhibits a V%?ég%ﬁetgﬁ%%aé ?gggagﬁcggﬁéﬁgted.to the bias of said intensity

control electrode, and said input .signal coupling neans includes an 35 N

-5b- 1 inpedance which couples said derived representative signal fromsaid
out put of said deriving neans to said anplifier input; said inpedance being

"~ large rel ati Te t odexivedabilaskecyrrpnt represedsatdvesisgangl isant|y

reduci ng | MPegoagsp¥ar Hakiags sa1asenansing $&edrPal Q@ ence signal pul se
provi di ngigreans from sai utput of sald

o) ri;vi ne ans.. I'n the draw ng:
Pl GURE 1 shows a porti SALGT TS2E5EBre; SLEPAL 4f ARUSLAREG AT an AKB

system and asaBASGORabwdngigaubl&ngphhmgrnaﬂwork_incorporating t he
Alternatively
| | ' +he said derived
signal and said reference signal are both developed
15 during said sampling interval. - B
| Further, in accordance with the said further
embodiment of the present invention, the automatic bias
control apparatﬁs~comprises an AC coupling capacitor
coupled to the input-of the amplifier means,
- - said derived signal coupling means couples
said derived signal to said capacitor to alter its
charge;

20

said reference signal pulse is coupled to said
capacitor to alter its charge; said reference signal
having a magnitude and sense for substantially negating
the altered charge of said capacitor developed in
respénse to said derived signal when the magnitude of _
said derived signal is representative of a correct black
© current level _ B . _' . '
~ said means which derives said signal pulse
representative of bléck_current‘levélﬁexhibits a
variable output impedance.related to the bias of said
intensity control electrode, and |
'said input signal coupling means includes an

25
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present invention; FIGURE 2 illustrates signal waveforns associated’
the operation of the systemin FIGURE 1; 15 FI GURE 3 dgpl dts an’
alternative version of signal waveforms shoewn in Fl GURE 2; Fleﬁi'lf
circuit details of the sanpling network in FIGURE 1; and FlI GURB<S
circuit details of a timng 20 signal_ggperator aSSOCIated with the system

oR_EFGURE 1. |I.n_FIGURE 1, television SI nalegroce35|ng circuits 10 provide
separat ed | uki niFRedanss whigh cAYRKeSn3Aicederdved sapEsrantatiye sigakofram 83| or

tel evision si gna'htgm @% Isuik}l mamhmdnw&mma@pmfmromﬁsl Nghid SinpRbsdek
12. Processor ncludes_l.um nance. a ai.n,
control ci rcwt "BCH‘?req?eF ]Saéf'ﬁ 3:8 ﬁﬁgcuﬁlsa%?% oé‘tm?tcéﬂﬁqoagf"’ﬁ °Ee§/%'1“g?"éck
| evel cl anping carmi-ul t@dpl@lmpedaeq@d@raanmsfmesmadltrplsagdr y, g-y and
b-y color diéference si Lifiers fo ng,the
latter S|gna$s %F&ﬁrﬁpﬁg %8833 ggﬁcgrsvgﬁéPS Poap? gfﬂ@ F%ﬁﬁb t?gsolor
i mge represent aifi said dexliving peand.b. These signals are anplified and
ot herwi se processed by CIrCUItS Wi t hin vi deo out put signal processing
networks 14a, 14b and 14cIfr &ee@KaMIRG: which 10  supply high |evel

anplified color inmage si glmlcm‘a!i 1G s S83 éC?éﬁﬁmfitcbﬂ%cebbﬁﬂetembeﬁsubh
control electrodes 16a, 16b.a 16¢ of

t qu%icqge 15 hb%mgr ib
14b and 14c K?d s & SFEMEEm % 01IMR FYD RS KRS DpRP AP FIA s SH ™ pe
di scussed. nesampdlﬁ@ networkhdntorpardtimgntiee gi ng in-1ine gun type
with a commonly ggg % %?hﬂi 8 associated with each of the electron guns
conpri si ng cat h® ctrode d 16b and 16c. Since output signal
processors 14a, 14b and 1FIGURE @ riillustrates ssigmalli vaveforns ﬁgsp@waﬁgd

di scussi on with the operation of the system in FIGURE 1;
FIGURE 3 depicts an alternative wversion of
signal waveforms shown in FIGURE 2;
FIGURE 4 shows circuit details of the sampling
network in FIGURE 1; and :
. FIGURE 5 shows circuit details of a timing
20 signal generator associated with the system of FIGURE 1.
In FIGURE 1, television signal processing
circuits 10 provide separated luminance (Y) and
chrominance (C) components of a composite color television

15

signal to a luminance-chrominance signal processing
25 network 12. Processor 12 includes luminance and |
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20 of the operation of processor 14a also applies to processors 14b and
ocessor 14a includes a kinescope driver stage conpri.sing an input
‘bh tter transistor 20 which receives video signal r from processor
an i nput 25 resistor 21, and an-gutput high voltage conmon base
transistor 22 which together with transistor 20 forns a cascode video

driver anplif lcﬁrrom:hllam:é eyeln dalersl g:matcﬁtsulmablevébrselttungg \,,[‘

ki nescope oot gdelQa, (@ Jloval aRet Ao ful BHLESISON. 2fahflihhe

col | ector ranS| tor n opera
vol t age f or amncrmézs )2.0 czzlqrs c}ﬁmdtdleaitms af@mde%eleﬁphmghrm vgi-Yagad B+

(e.g., +230 V‘B’-tys)colgf editff“éﬁérf‘ég é?i%?élé/e éﬁ&q{?&@hioémﬁiii‘férgofogz 'S

prOV|ded %% nmeans ,of, a reS|stor galn of cascode a I|f|er

20, 22 ispri FOMBIpIRG A Wt%?eg‘?aalci’r d”o’?ht%°%$%%do$“%%aﬁ
resistor 25 t @ilgialelte pﬁovmmtldveslatﬂ &dliod hﬁnig’aedbepkeseﬁmatkve

provi des a sui |er d Ists to
stabilize the sﬁg%@&era ‘i %rpq veq atmﬁ1 a%féﬁ)# erg%ﬁtgﬁﬁfigfgengﬁag
resistor 30 D@tém;pllm ipronassad by eiareniks webthimevideo coutpubnsignal
paths of trang sBitly metwdksS AAELS 14p WG PR YLD 6861@&1 r t@&hve' y

| ow vol tage ndde A repriesenting the |'evel of klnescop cat

current ndu@ﬁ@@yﬁuhHﬂfIAQﬁﬁﬁxﬂﬂP%ﬂQ&ﬁﬁrﬁP#?ﬁe#W%?% s?&%ﬁ%?o? 3@ and B
functions in eenjrespldotive tdatHuie \ihtsersd £y ddonifol e6beytrodebi Lhawi | |

be d & 40 t
001 o cont rol 155 aH 265, a8, e Pt iRk e s T BShid 1001 1B, 0T,
signal s (H) amd d4oealsh @ezeﬁqmaﬁummnsame_lmgedate thendKB (V), both

deri ved from g 5@f§¥fdﬂ“§§ i3S wo n%ﬁ nfgaigngfttﬂbng 15
signal s V%err] V[err err V[err errj I ch contr ol
oper ati oASof €€ AKBHW%R&%Q91RRH n%é?%@mgnlEaﬁﬂeﬁﬂBzed

nterval begl@irﬂ“ﬂ§|assﬁaﬁﬂtédﬁwﬁﬁﬁié&cﬁfﬁfvﬁﬁél§ﬁéctron guns
comprising cathode electrodes 16a, 16b and l6c.

Since output signal proCessors-14a, 14b and l4c
are similar in this embodiment, the following discussion

20 of the operation of processor 14a also applies to
processors 14b and l4c. _

Processor 14a includes a kinescope driver stage
comprising an input common emitter transistor 20 which
receives video signal r from processor 12 via an input

25 resistor 21, and an output high voltage common base
transistor 22 which together with transistor 20 forms a
cascode video driver amplifier. High level video signal
R, suitable for driving kinescope cathode 16a, is
developed acfoss a load resistor 24 in the collector

30 output circuit of transistor 22. An operating supply
voltage for amplifier 20,22 is provided by a source of
high DC voltage, B+ (e.g., +230 volts). Direct current
negative feedback for driver 20, 22 is provided by means
of a resistor 25. The signal gain of cascode amplifier

35 20, 22 is primarily determined by the ratio of the wvalue
of feedback resistor 25 to the wvalue of input resistor 21.
The feedback network provides a suitably low amplifier



retrace interval within the verti cal bl anking interval, and enconpasses

several horizontal ‘line intervals also 20 within the vertical blanking
nterval and duri ng which video signal i-mage information is absent. €5 '
timing signals are illustrated by the waveforns in FIGURE 2. Referring®
FIGRE 2 for the rmrrent timng signal V[et#}, a video bl anking signa

cmcrprlses a positiyv ul se rated soon after, the vertical retrace
i nterval ends é’tuttq"ﬁe ncedsgqqfﬁla(%ﬁleﬁfsb ‘?e?%ﬂ:’ez?ot@d?ﬁ wavef or m

V. Bl anking si gmdra\ﬂmfrg [levadi stts tih itd:ﬂ.mﬁrﬁldltt;ﬁftl he AKB interval and
Is applied to a bl anking ,c I nce- chrom nance
processor 12 for 30 cad\s%r%{s([%hng %ngléﬁd’cfm &(gﬁ%up?re%r%e%%’r 3% %‘
exhi bit a bl aclRndrigEwens éé@wmhmmmmmmammmummm 20,
the absencg of 29 deevalsond YevBlich @chﬁet AqPld %@atﬁj}bétgfn 0, rffage

signal gain of procgszsor 12 to aubst tial I%L zerg via t
circuits of 35% I&presenting Qffeinegcans C%WGPCB%/ black

nodi fyi ng the Bﬁrlremd conducted (mtrmggﬂﬁlnéﬂdﬁtﬁﬁ&ikmmai@ Mttethg1C | evel
control circui f roduce a ack i repr.esentative
ref erence IeveP§ sis géﬁs%c@_&% &Jﬁ?ﬁ} b‘ M%S ¥1%"??gnal
V[err]. a posi i vé’-hQr m@cﬁhw.pmh Mlddrrpmeém tdem:lhnrd.zont al line
i nterval syoi thin the verrAl Qghlﬂ %Ig_lgqﬁll @e‘?fe\iaitor-r'tl-rﬂ b %_r}ﬁ_ q\{[ltecfée

g Si gnal

controls the oper Clrcuit . assocla
sanpl i ng funct F6R 5P ﬁé‘rﬂﬁétﬁ? ﬂ°nﬁsmtr?g P:ﬂrd-t%lc\/[@rrl]z‘?@&,larrpl i ng
~control signal synchronizfingr ratensligradrs' ](}ﬁnﬁrﬁ?rﬁéﬁ%éﬁddﬂ? e iQRer ati on

Con i 1T (hEHEMSSRASIHE i R %, Bk Yol Lt 121
enconpasses a Sa#p Bpﬁgonnpérvuntshofbaymnmeq;nménMﬂﬂdr|gendnqﬁndg/tkmrngﬂ
ok LSS vihe a9, AR o WREATRARS il il
interval . A n23aFPFcREBi fyngti pp|gpylgg|§@rﬂggmq AKB\dntervals. Each
AKB interval begins shortly after the end of the vertical
retrace interval'within the vertical blanking interval,
and encompasses several horizontal line intervals also
20 within the vertical blanking interval and during which
video signal image information is absent. These timing
signals are illustrated by the waveforms in FIGURE 2.
Rgferring to FIGURE 2 for the moment, timing
signal VB’ a video blanking signal, comprises a positive
25 pulse_generated soon after the vertical retrace interval
ends at time Tl' as indicated by reference to signal
waveform V. Blanking signal'VE exists for the duration of
the AKB interval and is applied to a blanking control
) input terminal of luminance-chrominance processbr 12 for
30 causing the r, g and b outputs of prodessor 12 to exhibit
a black image representative DC reference level
corresponding to the absence of video signals. This can
be accomplished by reducing the signal gain of processor
12 to substantially zero via the gain control circuits of
35 processor 12 in response to signal V B’ and by modifying
the DC level of the video signal processing path via the
DC level control circuits of processor 12 to produce a
black image representative reference level at the signal



15 “‘functi.on of which will be described in greater detail subsequently,
coincides with the sanpling interval. Signal timng delays TD indicated in
Fl GJR are on the order of 200 nanoseconds. Referring again to FI GURE 1, "
[ e AKB 20 - interval positive pulse VG (e.g., on the order of +10
fgrward biases grid 18 of the kines8epe, thereby causing the —

A gun conprising cathode 16a and grid 18 to increase conduction. At T
ti mes—06t her t hemtphts AXB Proeesdps, lg_i-gnglmvegpﬁé@éés Vigie n@OFHTIVSRss
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conduction_(typica ew,, {oa . | 1] t e
out put - pul 3e a f)%%?%xﬁ?dtﬁ% ofgﬁgcgggﬁgﬁ' Féﬁsﬁ%#%,ﬂﬁdq%%gg%p ed to

the base inputspétemansTiming2eignalr ¥gi seosamplingusionFude signadnt
conduction of 6ééﬁﬁéséfﬂe2$ﬁ38n§§-v | ApHC3eSvRSORY itikaldne Wpdratith of

cat hode pul se I's present. e i ncre§sed current, conducted by .fransi stor 20
causes a vol t a§eSeBPhe ABAchBpEdCAEFYLE ?@&§$ﬂ&ﬁy °§Fbﬁ:9§/bﬁﬁ§;Q&ﬁ -
is in the forngp§naineget ceAteolling the kideisagpe lkatimdeiblacpmarsemt

The bl sckiur rkEVeFepr SLERRA! Voo ERFABAESSHe, oy CamEda oy ArbhatAOl GHEC O\
vol tage changebeginniingAofswhéchr isnedightdy delayeddediatiive Ho Viieend
2 ot age SR ShECTRABAMEoBbrihe Slclesbipran iyt i eng,
at which a vol eBgeo&hwhichysubstaptipdilyy codncagssh Hith tthe R i e
change at 10 arBdgnfervaldeval apgdtiviedoing awililardy tpulseiys, crrol
vol tage P1E°®SPun tggh“g%Kw gth%E:_r%eS%ééggfﬂgﬁsfH1greater detail
subsequently, coincides with the sampling interval. Signal
timing'delays.TD indicated in FIGURE 2 are on the order of
- '200 nanoseconds. -
Referring again to FIGURE 1, during the AKB
20 interval positive pulse VG (e;g.,=on the order of +10
volts) forward biases grid 18 of the kinescope, thereby
causing the electron gun comprising cathode 16a and grid
18 to increase conduction. At times other than the AKB
intervals, signal VG provides the normal, less positive,

25 ‘'bias for grid 18. In response to positive grid pulse Vg,
a similarly phased, positive current pulse appears at
cathode 16a during the grid pulse interval. The amplitude
of the cathode output current pulse so developed is

) proportional to the level of cathode black current

30 conduction (typically a few microamperes).

The induced positive cathode output pulse
appears at the collector of transistor 22, and is coupled
to the base input of transistor 20 via resistor 25,
causing the current conduction of transistor 20 to

35 increase proportionally while the cathode pulse is
present. The increased current conducted by transistor 20
causes a voltége to be developed across sensing resistor
30. This voltage is in the form of a negative-going



|nput coupling capaC|tor 51, an input cl.anping and sanpling operati
~anplifier 52 (e.g.,. an operational -transconductance anplifier) '
associ at ed feedback 15 switch 54 responsive to clanping timn
V[err], and a charge storage capacitor 56 with an associated sw
responsive to sanpling timng signal V[errlg~The voltage devel oped on-.
<apacitor 56 is used to supply a kinescope bi.as correction signal via.
network 58 and vebtagerchangerkhéh apfeat, abtdsénsing hodesAoanddwhyeh vi a

a bias control S t 8 .In
signal transl at*%%n@f){?‘f gfc’??glﬁ?‘% oériésﬁé)p yIng ﬁg@{:@lﬁgs go%’ EiaCk
vol tage at a SLmugmﬂmmlEﬁmxeaﬁmtabmweng@mede outputopubaee wrhe the bias

control input %i@&@@t&f%@%olééé&éﬁ&ﬂ e 28t KB&eoﬂeié‘t b8Rephihba by
system of Fl GURE w || nOMIEE di scusSed wt ge0| Ic reference to the

wavef orms of FlEMREPEOAUEY 9 sY3hee b FeSAPppPFedOt B1ReEcER® node B in
FI GURE 1 vi a a mhidqictdde agfl mefod:mmtrmmgnghﬁeughl peeilsnce Botwork

i ohms, Tespecti vely. s iaivorEade clkade 880081 2704 ChhPLER, 958 &7

appr oxi mat el y ﬂﬂbot@&%tolaliilttm rodepd atrvhichha mtagﬁpChagge
interval, for npi ntéééﬁ&&%l?%%&%éeﬁé@zhﬁih%%é%ﬁé%ofﬁ e cHQﬁgg' abC Dbias

vol tage is, develbped at sitive onent nal
Verr] is ¥ eséde the 3% feVieRAd es’f‘%@%r% 39 gpwPlhad; tocprahdas F@n rol

v% t ageI tequal_dtxmrd:aeg@cprm_td@sﬁ% qwmsuemts?}f SHgtRodxr i[ gg gngmzaas khe
-10- vol tage ‘dr r 0ss. {di ode i el |

negati ve- ggi ng,ﬁf)pe"g‘g %%%Qf*l\lli ?7&%%1%?8{?* H}’g‘é Sméﬂg aﬁfli ng the
AKB sanpl i ng i reampling Jpexatidmmal amp&&ikdrnba tenduct ameoperatipnaie to
negative p“'Se'&ﬁéﬂé&on&hctéﬁﬁﬁ'iﬁb %Qef?Sﬁfﬁﬂr§n3§s§€él§ée&°f23dﬁgﬁﬂlEd

bet ween node B and qround Resi stor causes i nsi I cant attenuatl on of
the vol t age® chaGeEe R4 FRIPIASHRILR ¢Lamping H-Jm-'t-h‘é ebgRalp¥adi Agd a

vol tage change dhddge storage capacitor 56 with an associated switch 55
responsive to sampling timing signal Vg- The voltage
developed on capacitor 56 is used to supply a kinescope

bias correction signal via network 58 and resistor network
20 60, 62, 64 to the kinéscqpe'driver via a bias control

input at the base of transistor 20. Network 58 includes

signal translating and buffer circuits for supplying the

bias control voltage at a suitable level and low impedance

in accordance with the bias control input requirements of
25  transistor 20. . _

The operation of -the system of FIGURE 1 will now
be discussed with.specifié reference to the waveforms of
FIGURE 2. Auxiliary signal VP is applied to circuit node
B in FIGURE 1 via a diode 35 and a voltage translating

30 impedance network comprising resistors 32 and 34, e.g.,
with values of 220 kilohms and 270 kilohms, respectively.
Signal VP exhibits a positive DC level of approximately
+8.0 volts at all times except during the AKB sampling
interval, for maintaining diode 35 conductive so that a

35 normal DC bias voltage is developed at node B. When the
positive DC component of signal V.

_ P .
junction of resistors 32 and 34 is clamped to a voltage

is present; the

equal to the positive DC component of signal VP’ minus the



devel oped at node B since the value of- resistor 31 (on the 10 order of
200[err]) is-small relative to the values of resistors 32 and 34. Prior to

the c ing interval, but during the AKB interval, the pre-existing
nom C vol tage (VNOM) appearing at nOOl‘ioE charges the positive term nal
of 1 pacitor 51. During the clanping interval when grid drive pulse

VG is el opego1thgeV arbdactbsB0dE oded QG CAZEYNA RﬁSF)cfHeiiﬁ?és‘t#hl . causes

V[err] by an anmpunt . repreSentative of the black currert
the vol tage at PRGAEiBergodngr c488s: Pogitdye Limed ampldtudeoPulsgual to

Verr]- Vl[ err] cdinpenéntIS ggrtihgl ¢heMAKBY slampe.rl\éﬁ ildumeﬁmbm ?Jhl&ldé/[sas ::ls
causes cl anpin tg.clos conduc ere e ertjng
(-) S|gnaInPnngﬁ§% PPRTE PnQEC%gggoﬁﬂlégsRSQ% Qﬂnﬂﬁﬁ Qﬁ%ﬁ &
Confi guring anpauSLBg EchsrasmstDySgaanahdlBdmﬂm hmpbdupied b&tﬂéen;ZS

L oLorage A8AACH! ahaSGrbindeCORRLIE b0 BIAMIL i mA il cant

-.non- conductive swtch , a sour

vol tage V[ er r] aFEeguatign,ofi fheaypiitage; shangen devedoped athprdg A of
arrp:I;Ier gg lﬁel}&’dﬂvedﬁbYthteedtbiﬁfbspﬁthhgt Qoh';!:%g‘e'“&f t(sv g;nal 'Qﬁ”g 4of
anmplifier e, ou 0 and. conduct i-Vie

THES during thﬁeg?g £ gaFnPg aP Fﬁ& a@g @&b i

function b® a oedereofezeeﬂ-)upsvstnaa@ereé.ae;n.wenm mhemialagfs \d?!EF at the

negative 35 0k5C ckhhor 51, and a voltage at the positive
term nal of ca%gé?%ggkglggogﬁgsg%ndlng to the difference -between the

described pre-existing nBRLAHI toctheyelampiog) intesyad Bbatd dmstingyethshange
MVl err] devel opgRisaintegeab, dﬁhenﬁre-existlh@n%hﬁﬂaun%d Wo‘lﬁ:\é@e -V‘USM

vol tage V3 across _ca ac tg é t he ,%bg"%p reference |ag.her\?‘f9 s a
function of th%p?%ﬂﬁ ngs ab BeRe IPEp

V[err], vithch capachtyr SbLtagarﬂhgrthecenahplagpuutemvaﬂswﬁéﬁmgﬁid -
Verr]) - Vierglive pulse V. is developed, the voltage at node A

G
decreases in response to pulse v, by an amount

representatlve of the black currgnt level. Thls causes
the voltage at node B to decrease to a level substantlally
20 equal to V. NOM 1. Also durlng the clamplng interval,
'_tlmlng slgnal Vc causes clamplng sw1tch 54 to close (i.e.,
conduct) whereby the inverting (-) signal inpu of
amplifier 52 is coupled to its output, therebytLOnfiguring
amplifier 52 as a unity gain follower amplifier. At this
25 time, storage capacitor 56 is decoupled from aﬁplifier 52
via non#conductive switch 55. As a result, a source'of
fixed DC reference voltage VREF (e.g., +5 volts) applied
to a non-lnvertlng input (+) of ampllfler 52 is coupled by
feedback action to the 1nvert1ng signal input of amplifier
30 52 via the output of amplifier 52 and conductlve switch
54. | |
Thus durlng the clamplng 1nterval the voltage
"V3 across capac1tor 51 is a functlon of a reference set-up
voltage determlned by voltage VREF at the negatlve
35 termlnal of capac1tor 51, and a voltage at the p051t1ve
' 'termlnal of capac1tor 51 corresponding to the difference
between the described pre-ex1st1ng nomlnal DC level (V.

)
NOM
at node B and voltage change V developed at node B during



During the inmmedi ately follow ng sappling interval, positive grid drxye
pul se VG is absent; causing the voltage at node B to increase p03|y to
t he pre-existing nomnal DC |evel VNOM that appeared prior to 10 :
clanping i-nterval. Simultaneously, negative pulse V[err] appears,- reverse
bi asi ng di ode 35 and perturbing (i.e., nongntarily changi ng) the normnal

. ‘Wol¥age transl ati ng and coupl I ng action of resistors 32,34 such that the

XOl tﬁge at nodepR Icla Qﬂﬁéxﬁfh&imlﬁﬁusVéiﬂ%ag@\ﬁ@tﬁ}dﬁ Jc%pad}@PE 2.
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bet ween t h@ vol-tél 9 at B, and vol t age V[err] across input capacitor
51, The input vol tage ap ﬁ cuﬁm'mfé atfeay oL ldd il

magni t ude of vql tage chan err canug‘tFt vary with chgﬁfes n the
ki nescope bl ack “&ﬁq?’ét% ‘*Pn@zii‘(ﬂ &g stHraRRERED ‘f%?n%G '
-relmau ns chhanm eolitage lat Sﬂmd iBgo Wn&dsmimemmd ugtee of

vol tage change I i t

magni t ude of vt agéglccﬁx"g Q%S‘q'n% d(g'g\} n%bét? a&f eaal@?&]%lllro%erval

i ndi cati ngOa c@heealamnmcmm cmtammlslyr,humqaame Poksalse
during the samaliagrisht @e@rsev‘ﬂlta%ﬁ‘%xgc*ﬁr&fé k5 aind ev%ﬁ?r{%en t' n-a

positive direction from he cl gnpi ng ‘set-up referenc he grid
drive pul se 35momea H‘ﬂ-\YeG RN ¢ naffde \q defanslating and

si mul t aneous ne@&bime;gg@dﬂo\wldfages&@ﬁdﬂdmz,m asucwdma&. Menvdd tege ope
Vol tage change %2060 B teoqraeced KPR itk " e BB AP, age
changes nmifual FIGURECE. divt rhet Isaumeatjinieng qlrmm ,Swigtoh rfit ti® vol t age
at node rendered non-conductive and sampling switch 55 closes
(conducts) in response to signal VS whereby charge storage
capacitor 55 is coupled to the output of amplifier.52.
Thus during the sampling interval the input
20 voltage applied to the inverting signal input (-) of
amplifier 52 is equal to the difference between the
voltage at node B, and voltage V3 across input capacitor
51. The input voltage applied to amplifier 52 is a
function of the magnitude of voltage change Vi which can-
25 vary with changes in the kinescope black current level.
The voltage on output storage capacitor 56
remains unchanged during the sampling interval when the
magnitude of voltage change V1 developed during the
clamping interval equals the magnitude of voltage change
30 V2 developed during the sampling interval, indicating a
correct kinescope black current level. This results
because during the sampling interval, voltage change vy at
node B increases in a positive direction (from the
clamping set-up reference level) when the grid drive pulse

35 1is removed, and voltage change V, causes a simultaneous

2
negative-going voltage perturbation at node B. When
kinescope bias is correct, positive-going voltage change

Vl and negative-going voltage change V2 exhibit equal



B unchanged. When t he magni tude of voltage change V[err] is less 5 t han
the npexi tude of voltage change V2, anplifier 52 proportionally charges
“qg€Ysapacitor 56 in a direction for i.ntr easi ng cat hode bl ack current
condydbign.. Conversely, anplifier 52 propQ&%Lonally di scharges storage
capac f 56 for causing decreased cat hode bl ack current 10 conducti on

when t he mg”'ﬁéﬂgﬁbg&dig' &ﬁﬁfeﬁﬁ}aﬁﬁgslé[ l%nltak;e ghadlgels Widually waRidlide St

of voltage chan nore_speci fically shown byt wa fornB of F] GURE
2, the anplltu@@r1¢9 the, samR4anghARGETVREr eP§15§SGEFH ﬁ%&? ode :
apprOX|nategy ghﬁﬁehahbéayolts when the 15 cathode bl ack current | evel is
correct, and varies over e of-a. | ( ode
. black current l'evel i ncrggg ﬁdma'gg}%%ggs #elk’\éﬁ'}téget E‘f'{aﬁ@ cork ect %g%/%l
as the ope5at|tgapatheemegnltﬁdehefkwné&egpeCbhamgeV TP Lifden &%i ng
R e | BrbpbeEEBasIEY %aegbggstx&e[@@ ca%%%@.%’brcwq}d ¥ dilreHics

w th changes e magnit he cat hode bl ack
current |evel Eaangesreavénsasétbﬁéﬁgb FP 5@ FONUSHiR ¢ s an

gg: : {ugg ) ﬁjj eén«aaeétezgrmhﬁ Iz.tf:itei“esmzbh'bwrr;‘ftﬁ.,ond’hlqd‘l diwchesmesistarage
u associ. ate vol.t age chan
| evel is corretfP3&L Pﬁd'lsgla 2% Eﬁuﬁgﬁ‘gfgﬁ = ase%leﬁaéﬁ%ib}m lﬁ%%;egt
the i nvertdng copdtuctionnwhehi thesfaguidude @deamﬁaQQnﬂhaﬂgqrﬁiSEmpl|ng
i nterval when éggggggstMlPagﬂevhggsktﬁ @@j%df &aga Haﬁ&é" W', However,

as indicated 3 1 nput._ Vol t age éﬁfler E
i ncreases by an anount [ ABr MOKRBe SPRGHL &&élé-ﬁlaﬁé’é’"ﬁ & | /DIt ude
"A +[err]", coptgsrENdi, NghkO afphitade gk ww:utalga/eihanqm vhiss event

G i R e T SR e T
col | ect or1so0l t egehofiet bdaskscarrahtt devedr ezsse:,onﬂ&ntabpnd]ermeﬁ)dw@t a&k
current decrea§gﬁggog@rgsfguemﬁgﬁlggﬁése%eh) as “the cathode black
current level increases and decreases relatlve to the
correct level as the operating parameters of the kinescope
'change.' Thus the'clampihg'interval set-up reference
20 voltage V ' across:capacitor 51 varies with changes in the
magnltude of voltage Vl as the cathode black current level
changes. Voltage change V2 at node B exhlblts an
amplitude "A" of approximately three millivolts, which
corresponds to'amplitﬁde "AY agsociated with voltage
25 change V1 when the" black current level is correct.
' As indicated by waveform VCOR in FIGURE 2, the
voltage at the 1nvert1ng 1nput‘of amplifier 52 remains
- unchanged during the sampling interval_when voltages vy
and V are both of amplitude "A", However, as indicated
30 by waveform V.., the 1nput voltage of ampllfler 52
increases by an amount A when voltage change’ V1 exhibits
amplitude "A + A", ‘corresponding to a hlgh black current
‘level. 1In. this event'amplifier 52 discharges output
'storage capacitor 56, so that the bias control voltage
35 applled to the base of transistor 20 causes ‘the collector
' voltage of tran51stor 22 to increase, whereby the cathode
black current decreases towards the correct level.




Conversely, and as indicated by waveform VL, the input voltage of anplifier
52 decreases by an-ambunt a during the sanpling interval when vol t age |
change V[err] exhibits anplitude "A'-.[err]", corresponding to a | owst
5 current level. 1In this case anplifier 52 charges output storgf
capaci tor 56, causing the collector voltagel8& transistor 22 to de
whefeby the cat hode black current increases toward the correct level. In

ei ther case, several sanpConyersetyyahndnas hadmeqtedebytwa&éforncwtevehbhe

correct black cyp EEtv$fﬁﬁéva§?eaMBii Qérdgieh8gfgﬁéésnpges froLie he AKB

¢l anpi ng and sanp [ng Inte S Ts a unct Ton 0 resistors
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conponent of signa err] 1s presen I S non-con and t he
junction of resTSTERR BEn%Hﬂa%gsl§°ﬁm§¢aﬁ$€d°°n¥e€ﬁl%eYEhe aIaueiehsnt

current is contgded éuvéﬁél%&ﬁpﬂnérmtéﬁdﬂé xh&ynséeréqﬁirédf EBC“O“ of
t he val ue ]% re5|1§tor 26% %f on to the val of

resistors 31, LRV dﬁ%ﬁﬁ%CV[ JEYEFeREqlgYe ode B |n response to
t he negative-90|ng pul se conponent of S|gnal Vlerr] is proportlonal to the
di fference between these r 0_at a
undesirably as a 30 func |eﬁg%€a?%n8§9 %éeaga?ﬁgge b?§§¥F§Vé¥e(ﬁK§

cat hode cut - of fclanRiRE #@é%ﬁk@%lb@%lh isecacfpnctidncofr tbe cat hode

bl ack current |vakBles ResiEddisEdrs OADENSAL 8841 94, Vaﬁaaﬁheniiawetaf gl ue of
| npedance Z[err and al so.serves_to |ncrease the I myuni ty of the, clanping

35 and sanpli Rﬁ (ﬁﬁqﬁgiﬁcﬁet%@fkaERF?EF¥%C%FI?°3%n%rat@ﬁe§pﬁigﬁéé Vp
si gnal s s.t]c.?n agnami fesre athe gpesivies fBC eheeel (+8 volts) during the

clamping interval, the junction of resistors 32 and 34 is
voltage clamped and a current conducted by resistor 31
from node A to node B is a function of the values of Z
resistor 31 and resistor 34. During the subsequent
20 sampling interval when the negative-going pulse component
of signal VP is present, diode 35 is non-conductive and
the junction of resistors 32 and 34 is unclamped. At this
time a different current is conducted by resistor 31 from
node A to node B as a function of the value of resistor
25 32, in addition to the values of Z° and resistors 31, 34.
Voltage change V2 developed at'node B in response to the
negative-going pulse component of signal VP is
proportional to the difference between these currents.
Impedance Z° at node A may vary undesirably as a
30 function of the kinescope cathode bias level (i.e.,
cathode cut-off voltage level) associaped wiﬁh the
expected correct cathode black current level. Resistor 31
compensates for variations in the value of impedance 2
and also serves to increase the immunity of the clamping
35 and sampling circuits of network 50 to locally generated
spurious signals such as horizontal rate interference.




-14- Node A can be nodel ed as a voltage source In series wth inpedance
Z[ err]syrenti oned previously. The val ue of inpedance Zerr] -is a function
of t 1l e of sense resistor 30, diwided by a control |oop gain factor
whi ch .i's a function of the operating paigt of transistor 20. The
oper at»™ig point of transistor 20 during AKB intervals is proportional to o
the cathode cut-off vol t agie 1A quradie cmode'ledraas bee exro I vapel sdmrcenjmdance\&l;’
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concern here are peri IC spurious_signals ocal é ener at ed
Yo

al ternati A§ cubud@e i e’r?t‘@-@’g‘i&l%l bt SARECe Ypr r 33 apdster
rings". The |%tets§!st'33:s 3,0mS omurh:pere ;Béluhatvaheehefr resiskoli ne
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. generated by defHec dtattal armpnﬂame)fprdrs;ented to node B from A comprises
resistor 31 and J.mpedance Z,, and varies from 230Q to 250Q
20 with variations of impedance zo at node A. Accordingly,
node B is presented with acceptably small impedance
variations of less than 10% under -c_orrect black current
' conditions, which is significantly less than the 67%
impedance variation present in the absence of resistor 31.

- 25 Stated otherwise, the impedance presented to node B varies
by only t4% with respect to a nomlnal value of 40Q for
1mpedance 2 o° :

Res1stor 31 also advantageously increases the
1mmun1ty of clamping and sampling network 50 to spurious
30 signals which can distort or obscure the bias control
' voltage ultimately developed on storage capacitor 56. Of
primary concern here are periodic spurious signals such as
locally generated alternating current iﬁterference signals
" sometimes referred to as "raster rings". The latter

- 35 51gnals occur perlodlcally at the horlzontal llne rate

o '(approx1mately 15, 734 Hz. ) and comprlse damped osc1llatory
pulse 51gnals with an average value of substantially zero.
These signals are generated by deflection circuits of the



receiver during horizontal image retrace intervals (i.e., including

I nterval s when the -AKB system oper.ates), and can be coupled to the Ak
gystem via power supply connections and vi-a the |um nance and chronya
signal processing 5 circuits. Spurious sjgnals are particularly
troubl esonme in an AKB system because they E%g'exhibit magni t udes which-are

T vorte) proeet et MEER e L hhads e@heteS RERERRLe (SR, can

be reduced by lincludingyintexepks wkenitherAKy systehi eperates pchanquesan
but these are &,m Y, L V, Ih a d
across clanp c%gtpr S&iﬁ?;ﬁa‘?r sdﬁér%%n‘t?%% %?%?r%i %lggﬁg%%egégﬁqg%g%gﬁg
seriously affed Hia e i BUsinares| and chreminange e9ignalsprogpsaings
erhi bit a ss'tgnicf:'im_ tsmn-slzmpimltsjimt s?lmﬂﬁré’ ﬁtﬁéu%(@fl—f?@ﬁ@%ﬂi@@ome

cl anpi ng intery; : ¢close i.n tine en_feedback swtc opens).
In the absence 13* %ﬁﬁ &y%e:m BT thay cap c??gﬁ&l?d“%gﬁbﬂ“aﬁ% ‘é’ahzaﬂ‘
to 67% of the P&k significantfrelatisvrirtoushe asmall rsignalgned ,ecaushng 20
the clanping r S Pﬂgqi | 5J, to nifest a
serious error. ec‘f_ll_'ﬁe.ifs errfc/)?:lfl ?gflééﬁ:éﬁ cant %g%ﬁ%@%&@ﬁﬁ;p@%e of
resistor 31, as¥sheMws TheinRActho k| sarrinns rﬂ@%ils, canrke stedecediby 25

a DC conmpaeent expddyfitidh|deyadinitie) F it Mattd S5hid TWh 1% 0@ itn Pife s UPRLE €d
edance, ZB (approxi mately

to the positive,termnal of capacitor 51_via [
240 ohrrg), correc&e%&n@ nFS H'g’"g’elﬁ’%sa%rﬁﬂ%@& cﬁt&)’iﬁr’i‘%‘ﬁ%ce Z[err] at
node A and resistor 31. Thef ercdiiage devajopddradross Klamp upppaciicép she

Lo pontng LAY B R A (AR B 48 ety o
vol tage fol | owdt igGhead bih SRUTiAUs $lignaks, Huch e dirasten rings", which
iy SRS S e SRS e e fene
orizontal rat er-i8 dnte , e in time to when
: feedback switch 54 opens). In the absence of resistor 31,
capacitor 51 can charge to a voltage equal to 67% of the
peak amplitude of the spurious raster ring signal, causing
20 the clamping reference voltage developed across capacitor
51 to manifest a serious error. This error is
significantly reduced by the presence of resistor 31, as
follows. S |
During the clamping interval, signals including
25 a DC component and the alternating current raster ring
signals are supplied to the positive terminal of capacitor
51 via an impedance ZB (approximately 240 ohms),
corresponding to the series combination of impedance 2, at
_ node A and resistor 31. Reference voltage VREF is
30 supplied to the negative terminal of capacitor 51 via a
low'impedance,_zA . corresponding to the low output
impedance of amplifier 52, which acts as a'voltage
follower during the clamping intérval.' Impédance Z, is
significantly less than impedance 2. The magnitude of a
35 reactive impedance Zc exhibited by capacitor 51 in the
presence of the horizontal rate raster ring signals is
approximately 84 chms. The alternating'currént component
of the spurious signals through capacitor 51 is



apprOX|nater 84 ohnms. The alternating current conponent of the spurious:

si gnal sthrough capacitor 51 is. - 16- S|gn|f|cantly attenuated by the-
rati o: pfyNrpedance Z[err] to the sum of i.npedances Zferr], Z[err] and
Z[ err] that capacitor 51 can charge ¢p6a voltage equal to only-
approxixet’el y 25% of the peak anplitude of the raster ring signal. 5

Aceordingly, <§rgnnfznantlywaEMemusteddbynbhe rabsel9ftmmphdaa¢9r3&et0alu@“yf

of signals fr sgﬁ'r\ﬁ?l g{}%é&l&g%?ltt udg pgalisgof sﬁEﬁ YEi Qpasi @R 81

have a much | eSs” ulbon Bhe cl a ng ‘erence_vol ta e
devel oped by mcﬁh@rgslto 1® voltage equaihkoden Yoé@ﬂrgiié{“é’n”ﬁll’ 25%

automati cal I'y f{OWESS AmpPPLeuddPoEfths pubsBut puRgest 15t or age capam tor
56 when the non-zero, anplitude of volta ge ﬁgﬂnge errr corre t he
b r

d 0 i 1-to
correct bl%ck ASFEMNI el SLaPR GRRRG PEBPBUSOpFaS 5ﬁ F"ol are
not required ftuecéééwagengaIMG ab slgnabslﬁgomnnbde|Au enddthei on response

to produce a zer f u o]

when Uhe-sampi BPL At AEHE 8 Ené bpaRiqhl O¥ibfat Ronale! A0RuERP It

-bi as conditi orsxgnm@mtrimactamnn'ghanslampéagu rpfierspgeavoiage

coupling arraqggﬂgi§ éamg yég?béyﬁbflgiy pul se V[err] I s advantageous in a
ns

systenlmherel anpling & 52 _.co | ses feregtial i t
anplifiert®such as an eﬁﬂg§é¢1iﬁtﬁF%€ n?%sueﬁPﬁaPa ﬁﬁ?iayéprggg%%ﬁlabe
deslcr } bed S;wa&rﬁxhplifusﬁn@ﬁtpu‘bncurrén’él €bREtéragé 2apacditbire5énthein
anplifier of t t n rys I
transfer respoﬂ'é% !é# %;Q %ééuf:f‘& épggv{é!r’iéggh Bp&%g opera#%g ?ggl%gto
The othermnse‘tbennnrregm blackt cugrenhgdevelt heAgeprdinglyamanwdili fi er can

be rendered aﬁy ét iasfcoﬂErglésaﬁe hbﬁ 3@qu1§€&|EBrebﬂf%eQEEﬂﬁiﬂﬂe
means of -a_ manual | Just ab l-as contr ol or eeauple In such

e pr
case theiﬁﬁpl|§4QP£¥E%I%FE%4§%?£ F?R&PﬁttﬂonSEBEBSSntGuPﬁ
contami nated hamphEfpéf eslitpet carpentndlewnmtbathe storage capac1tor

when the sampled s1gnal exhlblts a magnitude other than-
zexro for correct blas conditions. -
The descrlbed sampllng amplifier 1nput 51gnal
20 _coupling arrangement employlng auxiliary pulse VP is
advantageous in a system whereln sampllng ampllfler 52
comprises a dlfferentlal 1nput ampllfler,_such as an
emitter coupled dlfferentlal amplifier as will be
described subseguently 1n connectlon with FIGURE 4. A
25 dlfferentlal ampllfler.of this type exhibits a symmetrical
1nput-verus-output signal transfer_response which is
non-linear'over much of its operating range. The
otherwise symmetrical operating range of the differential
lampllfler can be rendered asymmetrlcal if the bias of the
© 30 amplifier is offset by means of a manually ad]ustable
pre-set blas_control, for example. In such case the
amplifier'would be more likely to produce an output which
is éontaminated by the_effects of noise and similar
: spurious signals, since the offset asymmetrical amplifier
35 response can lead to rectlflcatlon of the nolse in the
non-linear operatlng region of the amplifier. As a
result, the output 51gnal sample and the correspondlng
voltage developed on the output charge storage device
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spurious signals, since the offset asymetrical anplifier 35 - respongf€
lead to rectificati.on of the noise-in the non-linear opéerating regi oM
tthe anplifier.. As a result, the output signal sanple and the correspo
vol t age devel oped on the output charge storage device -17- woul d be
di storted or obscured by t'he effects of recti® ed noise. The descri bed
cawdbi ned- pul se sagﬁ Bg ar.rangenent al so advant agequsly provi des a

conveni ent 5 RSO 5RTe AFalORRFUTRA RE e B EEeG%Es 9 EorbLEiedn

(ﬁaIE) charactePbigecs and correspondlngly dlfferept fu£ gffigﬁgﬁgggzsoffor
t he ki nescope el ectron gu esc nuf-act uri _ .o
exanple. This aspect of t d| ?%F%g gﬁ‘ﬁé}ﬁgt EPSS%I a&g“s’e‘b‘gl n 10

detail in U K parangeappmi@Asbondﬁanuaweuuakynnnqvfaes ixnmmwﬁnﬂmmaratus
43432 G App) | oae Aankant Bok TR Ratlas Corl b HEERAL L o 15
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When t he klneSCSﬁgggFE&PPoﬁgﬁéﬁg gharagderishics and eﬁQﬁEﬁﬁQ@ﬂ@#@glﬁe sane
conduction char atf€erehtcent-bEf wollltagesdwd vHY Hiddswdp éféﬁécﬁﬁﬁﬁe@ﬁﬁs,

act: ce. hovevare“Hh ﬁ%ﬁs%?%”“n&f&aﬁ%%q‘iﬁ sapos s s (erpls.

conducti on charibleraspecs oflMhehdlBaﬂpaednanraﬂgemhﬂﬁexsndlsnuSSEm31n
conducted by theeghe! §AN IY1S BatebRNSEINALLIRDC (G GONAGELARLIEK | evel

currents, whereby the AKB system sho gui esCent an ouI not

alter the Ki nes &gé Spa@r@\leﬁppﬁe’agnﬁ ﬁérela ﬁ%@&%ﬁ in 2hj %‘gﬁ 7

nmutual |y differ @aprédace rour(rent 788%6l.s ugnde 515_‘6 ga Ft ed

cut-off voltage Thi s resul.t LS gcgleved by the discl ose rrangement
&g ARG

since the magni Bd§EUSFeFoPrAG 8" err] devel oped at node Bis .
linearly proportional to the DC 30 vol t age conponent appearing at node A

This DC vojgage conponentyhanPERROk:HRBZLpE 18t Yl Yrdfaditt i A0P
and thereby exhibit the same conduction characteristics,
they will conduct equal black level currents and exhlblt
equal cut-off voltages (1 e., grid-to-cathode voltage)

In practice, however, the electron guns exhibit mutually

20 different conduction characteristics. 1In the latter case
the different currents conducted by the electron gquns are
considered to ?e'the correct black level currents, whereby
the AKB system'‘'should remain quiescent and should not
alter the kinescope bias even though the electron guns

25 exhibit mutually different black current levels and
mutually different associated cut-off voltages.

This result is achieved by the disclosed

arrangemént since the magnitude of voltage change v,

. developed at node B is linearly proportional to the DC

30 voltage component appearing at node A. This DC voltage
component is proportional to the cathode cut-off voltage
as manifested by the Dc'voltage component at the output of
driver transistor 22, corresponding to the cathode
voltage, during the AKB interval'(neglecting the effect of

35 the induced cathode output current pulse developed in
response to positive grid drive pulse VG). Thus if the
three kinescope electron guns exhibit mutually different
currents and cut-off voltages corresponding to initial



as manifested by the DC voltage conponent at the output of driver

tr stor 22, corresponding to the cathode voltage, during the AKB

i nt I ~(negl ecting the effect of 35 - the induced cathode output current
pul evel oped in response to positive grijgdrive pulse V[err]). Thus if

the three kinescope el ectron guns exhibit nutually dlfferent currents and

cut.- of f vo'tagﬁiaeﬁr 18589 dehduO doidiitlons vmt Jfgéelvset up

condi tions t age a% G res ect | ve assom at e 2 si gnal

pr ocessor s 14are§ES°§ﬁ(‘!e Xc |"‘[1 ek RRRFAIIRES, 14%enl¥hough
e?ch :s deri \éednar Meaeaemmﬁths.bﬂ.ltald:.\ﬂﬁrrdfnt rxInEh;-hd %ﬁ&a Lréven tWhl t udes
of voltage chap Vier, function of the di rent..cut VO ages
as nmani f est ed Sgcﬁh ek:a. & TR aﬁ%nlﬁhd£1% %%‘%)

nodes A. The dmagm&.ndesaglf M;nd@aga‘ chaingsye Change=a \413:61}1011 eoﬁudtethat

for the associ C I t node B
does not changgiwgeégﬁt Qﬁtt gfflaggg's’tig[& \rﬁ@ Mr &ja e cong:l)c;‘ed SO

that each AKB EBHPPBPnFSOB réﬁﬂﬁl eFeat é?@i-tt“ emcleved Qrad raft 1S A | |
-.remain qui escemheuaiftfeh:bﬁtl nat;mlduueeswkﬁoifﬁbéolcaf&de%/w e&ﬂstémgun

currents chang hange in_th rat| eggﬁ of the
ki nescope becaﬁ‘gggﬁ RFn&gt?oﬁ‘ sg&:. gr%‘rﬁ pe'ct SJS%?‘% AKB
systens i10muydeveliopedahlite nbded @ does hioarlclrangeemhempmﬂstﬁagetclvmmtage
change V during t sghp Jc té&ﬁh‘ﬂﬁ# '
precedi ng cl arrgil-ngﬁldn?ar 55:? H%ggl\céﬁ be previ ous ﬂﬁolzoloop
“alternative sy§9@ﬁi§F|Euéﬁﬁﬁénﬁuls@hﬁGAK§1QQQ§¥QL)lRRR§ Wﬂklrﬁﬁmﬁkﬁ

sanpl i ng i nter yaiesaadtsuaal R:h@ aalmqlaaulyoré%mmzé&lmm 1&vel

Sgnals v, H, SEecErPp; Bin” GuERRneR shongt A R SiRde i et or ms
for the alSernaperatingt parameterswofi thel GiRestope) hrrsuse oo fjrkihescope
pul se V[err] aQQlﬁgp8§'tEMBeﬁﬂfhEbaE*f%Ekiﬁ V[err] are coi nci dent durlng
the In some AKB systems it may be desirable to
develop black current representatlve voltage change Vl
durlng the sampllng 1nterval rather than during the
20 preceding clamplng lnterval as described previously. In
such an alteruative system grid drive pulse VG is timed to
occur durlng the sampllng interval, and signal timing
relatlonshlps as shown by the waveforms of FIGURE 3 can be
~ employed. In such a system the timing of signals V, H,
25 V,, Vg and V., remains unchanged. |
Waveforms for the alternative system are shown
in FIGURE 3. A positive grid drive pulse V. and a

. G
pqsitive auxiliary pulse V, are coincident during the

sampling_inte;val. Quringrthe initial clamping interval,
30 the."set-up_reference level" is a function of the DC
voltage then appearing'at nodes A and B. During the
subsequent sampling interval, voltage change Vi exhibits
an amplltude "A" when the ‘black current level is correct,
amplitude A + A when the black current level is low, and
35 amplitude A - A when the black current level is high.
Voltage change Vi is summed during the sampling interval
w1th voltage change Vz, of amplitude A", Thus when the
black current level is. correct, voltage change V1 cancels



sampling interval. During the initial clanping interval, 30 the , up
reference level" is a function of the DC voltage then appearing a S A
and B. During. the subsequent sanpllng Fnterval, voltage change V[err
exhibits an anplitude "A" when the bl ack current | evel is correct,

anplitude A + [err] when the bl ack cur rent~4%v is |ow, and 35 anpl i tude

A~ [err] when the black current level ,is h \Ql t.age .cha err]' is
summed during MRS YRditags chaasea Vv zv\/lstll?c\?o:bt%gﬁ\e %é‘)\}l[%ér'? an]e
anplitude "A". ampldtudeemalith®ult wtmwpp@mﬁee\pdlamtmr r eitte vmltaagf

change V canc Wit h 18T e th then
exhi bit the sa%zgrrﬂppg%&g tR c\é.%%n %%33%3 ;ge fr’:]I ﬁﬂ{&fe é?’frieé]vol t age
t hen applied t thergforeathe samesasf the mecf@renqe tlreérair mluml styam as t he

reference kevehogapls e@r&hmen o§ &ilainfdd i iitfdr?fa 1S AiHdPUby N val |
wher eby the input voltage |er 52 es not change dur]ng the
sanmpling i nt er $APUL YO %-Grgéa t3ea St oss Mofcolange tq'ﬂa‘%d}ﬁ

current condit samplihgs inttersad, capad.udirca&ﬁd Sy SFilgrl ahErefamor

s
S;ZfZﬁ{giﬁr?ég§§%d%%§Z§er§?%r?%@§§§§§2§§§§Iﬁ%iizwf§§§2§§a#i§§|é%%;:d
gating a volta Bv ghesr chax 1LEC ¥ pPu quxKre urlng
the sanpl g9 IQ&ernvshi iFerc! Q”p' Yy se&qecffz%eéhl QY1 tiflyeO

a bIack current

the clanmping interv ,0r _con |t|ons o ow an IS the

sanme as the cl §h3RAG Vef SRBnbe Kevel Iad:pé’d’%& bh Sedegidwak¥ Gating el
is correct. Howeveltage dividede veirsiomh df wslmﬂvearﬁulswlvphgﬁa (it [

Thterval and BHELPESRY, brRRIaSY SHIRVAIE" 55 | nor cases by an amount a
during the sanpling intefhel clampding mefexerice leyalerdaarql,opgd:aiurim@n of
oot T SR Rl g0 Gt s ek e Yo d Tt
(wavef orm V[ er FpFrent 1s the same as the clamplng reference level
developed when the black current level is correct.
However, in the case of high black current, voltage
changes Vi and'Vi-do not cancel completely during the
20 sampling interval, and the input voltage of amplifier 52
increases by an amount A during the sampling interval
(waveform VH)’ Conversely, a condition of black current
results in incomplete cancellation whereby'the input
voltage to amplifier 52 decreases by an amount A during
25 the sampling interval (waveform Vi)
FIGURE 4 shows circuit details of signal
Clamping and'sampling network 50 of FIGURE 1, wherein
corresponding elements are identified by the same

_ reference number. '

30 In FIGURE 4, amplifier 52 is shown as comprising
an operational transconductance amplifier wherein an
output current is produced as a function of the product of
the amplifier input voltage and the amplifier
transconductance.(gm). Amplifier 52 includes emitter

35 coupled transistors 66, 68 arranged in an input
differential amplifier configuration, and a current
repeater ("mirror") network, including a diode connected
transistor 71 and a transistor 74, arranged in the



FI GUREA shows circuit details of signal c]anping and sanpling network 50
of FI 1, wherein corresponding elenents are identified by the sane
refer nunber. 30 . ~ InI-GURE 4, anplifier 52 is shown as
conpri ) -an operational transconductancgpguaplifier wherein an output
current is produced as a function of the product of the anplifier input
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orma _negati vé feedback current path. At this

non- conductive swi tch 55purifgutheaprei cQampi amm—vala, ahe adldlector

conducted by tr i stors, 20 68, 71 and .7 nd t he
potential then® gpﬁf?@ﬁ BEOFh88; ﬁﬁuf:o&P&?gpig ?%ﬂp%%{i orﬁq"nq;cg%r sé' e | GURE
Such ch#r gi djodenconnestedt tiransdstaze Nlol tagesistor 74, and
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35

: conductlve_swltch S4 to form a negative feedback current
path. At this time, storage capacitor 56 is decoupled

from amplifier 52 via non-conductive switch 55. Input
capacitor 51 charges via currents conducted by transistors

68, 71 and 74, as a function of V REF | and the potential

~ then applied to the input of capacitor 51 from node B of
'FIGURE 1. Such .charging continues until the base voltages

. of transistors 66 and 68 are substantially equal (i. e..

 the differential 1nput voltage.of amplifier 52 is

substantially zero).. Current I sourced by transistor 69

then divides equally between transistors 66 and 68,
_whereby the collector currents of transistors 68 and 74

equal the collector current (I/2) conducted by transistor
75. Therefore all of the collector current conducted by
transistor 74 flows as collector current in transistor 7S.
The described current feedback path settles to a zero

~ current condition prior to the end of the clamping

interval, at which time transistor 75 "sinks"_all of the
collector current of transistor 74 and zero feedback
current flows'to.the base of input transistor 66.

- During the_Subsequent:AKB sampling interval,
switch S4 is rendered nbn?conductive:and switch 55

conducts to couple storage capacitor 56 to the output of



of transistors 66 and 68 are substantially equal (i.e., the diffe tial

i nput voltage of amplifier 52 is 25. substantially zero).. curr
sourced by transistor 69 then divides equally between transistor /-and
68, whereby the collector currents of transistors 68 and 74 equal the-
collector current (1/2) conducted by transtékor 75.  Therefore all of the

calTector current conducted by 30 trangistor 74 flows as col| ector
current in trarfuRkicfiess S52rme The Rk iIbing Chatdd 2% $RACLEPFI28 to a

zero current coidir®) utdiiinded el sull tHe tivep @t aggm4l | applied, tat which
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and zero feodb AP LOT, 81 4 SHEAECIENT 1EO altenthe halantsd Ring hids
During the subsefjumransi€tors 86 N8 a<restabkished diringrthecpreceding
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storage capaci tigansistor 75 by an amount proportional to the decrease
conduction of transistor 74 in response to the increased
input voltage. In this case transistor 75 acts as a _
current sink with respect to dischérging storage capacitor
20 56. Similarly, a decrease in the ihput voltage applied to
transisto:'hé (as indicated by waveform VL of FIGURE 2)
causes a corresponding increase in the collector current
of output transistor 74. Storage capacitor 56 charges via
transistor 74 in response to this increased current
25 conduction, whereby the voltage on capacitor 56 increases.
In this case transistor 74 acts as a current source for
charging capacitor 56.
FIGURE S5 shows a block diagram of a logic _
_ arrangement for timing signal generator 40 in FIGURE 1. A
30 binary counter 90 includes CLOCK and RESET inputs
respectively responsive to horizontal signal H and
vertical signal V, a DISABLE input, and binary outputs Q1
- Q4. Counter 90 is reset in response to the positive
pulse portion of signal V (see FIGURE 2) which occurs
35 du:ing the vertical retrace interval. Thus, outputs Ql -
Q4 all exhibit a low logic level (0000) while the RESET
input is positive during the vertical retrace interval.



~capaci t

20 '56. Simlarly, a decrease in the input voltage applied to transistor
66 (as indicated by waveformV[err] of FIGURE 2) causes a corresponding
increasezhp the collector current of- output transistor 74. Storage

.. charges via transistor 74 in response to this increased

current \¢5/ conduction, whereby the volt a§@-on capacitor 56 increases. |n.
this case transistor 74 acts as a current source for charging capacitor 56. “J
FI GURE 5 showsDarbhgckhdsagime countesyio® soeshgotemesnand ta Mpcizangal
generator 40 'PaE{chJJR.Eci: fi13@s gRi nary counter 90 includes CLOCK and RESET
I nputs respectively respo S|ve to hor i tal, signal g&méi vertical naI

V, a DISABLE input, and Bi & Zlqué?r‘ﬁ 34 &9 gp $CHU
resrnonsgSto tge ?Qﬁh:h%‘itypblfseomrd iqartesf) miogritions (thee HEINRURF Ql)at&ts ocha]f
occurs ng the_ver put r
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during the ver theakendebifathe veshbigial retrare Dl!‘#tref@’étlhlas‘-'-t‘i-#ﬁ? cbunt er 90
does not respopgyuhe Q%bzeat bl HPPpadiltees Hme Koyt natd el of oghé

array 92 (e.g., II’]CUII’] purallty of "l ogi c nonitors the hinary
states of 5  PHEPULEePHE mq’tﬂ ‘gﬁﬁﬁ b RARATY, ¥."D
At the end of thereepb hﬁdhgf &or m Iﬂilit:ﬂfemloﬂtc]toam ﬂkseé H cmzouering is
enabl ed t operate e Io e3, Qi if r 90 change to
i ndi cate a%bi n&H<fu ég'sﬁg‘r?d r??ttl r}&‘rﬁ) eou?ﬂ '# i pul ses H
occurring 10  since theAeﬂ.@gJ.fc tdm'-pné?tﬁs‘ﬁ &Ietaiac%? |MQ,4WS A highc
output F of arrayw g Qﬂié?n}ﬂ/% éBHi dAdsine twéerval
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produce delay T whereby AKB timing. signal" V is developed:
at the output of ‘delay network 93. The: delay produced by
network 93 can be produced, for example;'by a plurality of
series coupled logic gates, each providing a given delay.
20 Timing-signal.Vc is developed at output G of
array 92 during the interval including the third through
the fifth.clock pulses H from the end of the vertical
retrace interval. This signal is delayed by an amount TD
via a network 94 and level shifted via a network 95 to
25 produce grid drive pulse VG‘ Level shifting network 95
(e.g., a voltage translator) serves to produce signal VG _
with an amplitude suitable for driving the kinescope grid
electrode.
, A logic output H of array 92 produces a high
30 .("1“) logic level during the interval encompassing the
- sixth through the eighth clock pulses H from the end of
the vertical retrace interval. Network 96 delays this
'signal by amount T, to develop timing signal_vs.
"Auxiliary pulSe'VP is derived from signal Vs-by means of a
.35 signal inverter 98 and a level shifter 99, the latter
serving to produce a pulse amplitude suitable for
application to resistor network 32, 34 of FIGURE 1.
Output E of array 92 provides a control signal to the



network 93 can be produced, for exanple, by a plurality of series coupled
| ogi c gates, each providing a given delay. 20 Ti M ng sig%a
Vlerr] is developed at output G of array 92 during the interval i Al
the third through the fifth clock pulses Hfromthe end of the ve
retrace interval. This signal is del ayed #83an ampunt TD via a network 94
ahg-Ievel shifted via-a network 95 to 25 produce grid drive pulse V[err].
Level shifting DWSARLEEK DYk of couweer a0 thmslhh@rAKBeinEerVleendace
signal VGwth I i

el ectrode. Al o@c@g}dt%%tg% %%?%%%gg%%clggn%ﬂhl gﬁgggﬁ?ﬂfﬁ?gﬁ? T’ogl C
|'evel during t iRk e SRYMARE i P EHRS si xt h through the eighth clock
pul ses Hfromthe end of the vertical retrace interval. Network 96 del ays
this signal by anmobunt TD to develop'timng signal V Auxiliary pulse V[err]
.1s derived fromsignal Verr] by neans of a 35 signal inverter 98 and a

| evel shifter 99, the latter serving to produce a pul se anplitude suitable
for application to resistor network 32, 34 of FIGURE 1. -Qutput E of array

92 provides a control signal to the -23- DI SABLE i nput of counter 90
after the AKB interval ends (i.e., at the beginning of the ninth clock
pulse H to inhibit the counting process. -24- CLAIMS: 1. In a video

signal processing systemincluding an i mage reproduci ng devi ce responsive
to video signals supplied to an intensity control 5 electrode thereof,
automati c bias control apparatus conprising neans whi ch derive a signal
pul se ‘ ‘



representative of the black current |evel conducted by said intensity

control eglectrode during video signal 10 inmage bl anking intervats; adrd
derived al having a nagnitude ot her than zero when said bl ack curren

| evel is rect; signal storage means; I ifier i""W’MW'ﬁIIMﬂIL

I nput, and an 15 out put coupled to sald 3? T age nean -
signal stored by said storage nmeans in response to applled |ndht~S|QnaIs ot
I nput S|g al ggﬂf!%ng means whi ch couple said derived signal to said S

anplifier |n : means whi ch provide a reference signal pulse
to said input signal conplImganebmeovsi¢nalnpgaceﬂﬂengnﬂysEmme for
substantial |l y; | wggg ey §8H0h sai d
derived si gn H?gﬁéﬁéﬂ eégn%n% é?“ga%%ec f%%krcurren eveI and 25

means whi ch svwpgeg ﬁlﬁﬂ%%sc%#PE%%?%nt90#$ab%teG§%F¥e6°$F€ﬂ4sald st or age

neans, toS5sai @le8BH6déCEROLSSE Nladitanmaeic Obiasi SoRtPdDJappapatest bl ack
current |l evel . _the,arrangenent being such that the bias 30 correction

voltage is a ?ﬂﬂBF%ﬁ% n¥f "the difference between the said magni t udes of ‘the
reference and derived smgams mhisbsdenivip@arsigaahcpuldeng to cIa|n11

e oearEoPesspLIATGE, RO B COpeli Livgt dobpittog

re
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1 or 2 is correct;
' signal storage means;
amplifier means with a signal input, and an

15 output coupled to said storage means for modifying the
signal stored by said storage means in response to
applied input signals;

‘input signal coupling means which couple said
derived Signal to said amplifier input;

20 means which provide a reference signal pulse
to said input signal coupling means with a magnitude
and sense for substantially negating said derived
signal when the magnitude of said derived signal is
representative of a correct black current level; and

25 . means which supply a bias correction voltage,
derived from said storage means, to said image
reproducing device for maintaining a correct black
current level,

the arrangement being such that the bias

30 correction voltage is a function of 'the difference
between the said magnitudes of the reference and
derived signal pulses.

2. Apparatus according to claim 1 wherein
35 _ impedance means are coupled to said input
signal coupling means to establish a bias for said



wherein 10 sai d i mage reproduci ng device is a kinescope including

an electron gun conprising a grid el ect rOdj!mmsl i d cat hode
intensity control el ectrode; said autaomati M("ﬂﬁqgl@iar at ussfurt her

: : . : . y N0 -oup. PR
i ncl udes neans whi ch bias said ki nescope el €ctrfontgum I ng Egﬁdﬁhnage
blanking intervals to induce a cathode outpgi signal with a nagh-tude

réyresentative of the | evel of cathode black current; and said deriving
nmeans derives said representative signal pulse fromsaid i nduced cat hode 20

out put si gnal . {ApufPBdERAYScESSDIRE NBed s CLRi the phesende tde said gun
bi assi ng neans ch cause a preset bias voltage to be
0

wh
applied 25 to égggeééfﬁﬁaﬁgﬂfe%?¢ SISt means which provide a grid pul se

of predeternm ned magnit udlepredetermined gauxii kiaxy reignal tis capphied f or
f d bi i ; ' t t S g d hod
e, 551 A Sepbophes ddd pob SSHCATLAE £p1d LGBt e

out put signal. tus according to clalm? eriving

nmeans is arPanBéasstienPreduce otlie girid ckeferpnse signad wikth 2rseRge

directly p_roporbkoisabdﬁeiﬁ?essmnﬂegﬁeaLumpmfswdwspcshéy.the 35 cat hode
el ectrode in response to the said grid pul se. -26- 6. Apparatus

. according to claim3, 4 or 5 wherein said reference signal exhibits a
magni tude as a function 3f Appiratus agecerdinycte okainmebtax dy said 5
intensity cont?ﬁgrg%ﬁctrode during said blanking intervals. 7. Apparatus

according to clarm 2, 3.4, 5 or 6 wherein 10 . -said reference
signal is cd®ined with Said image reproducing device is a kinescope

including an electron gun comprising a grid electrode
and an associated cathode intensity control electrode;
said automatic bias control apparatus further
includes means which bias said kinescope electron gun
15 during said image blanking intervals to induce a
cathode ocutput signal with a magnitude representative
of the level of cathode black current; and
said deriving means derives said
representative signal pulse from said induced cathode
20 output signal.

4. Apparatus according to claim 3
wherein the said gun biassing means comprise
means which cause a preset bias voltage to be applied
25 to said cathode electrode, and
means which provide a grid pulse'of
predetermined magnitude to the said grid electrode with
a sense for forward biassing said grid electrode to
produce the said induced cathode output signal.
30 : _ |
5. Apparatus accérding to claim 4 _
wherein the deriving means is arranged such
that said derived signal is a voltage change directly
proportional to the change in current conducted by the
35 cathode electrode in respohse to thé'said grid pulse.



derived signal at said input signal coupling neans. 8. Apparatus according
to claim?7, wherein said derived and reference si '
coi ncid pul ses of nutual ly -opposite polarity, the magnitude of said

derive nal., when representative - of a correct ﬂll,
being e to the magnitude of the reference si gnalt“nam\“““m‘m‘“ *F
Appar at according to any preceding cl 2887 f urt her conpre sitng™ cfanping
.means coupled to said input signal coupling neans at said anplifier input;

swi tchi ng, means coupled to said anmplifier.25 out to said clanping
nmeans, amd to said stoga. 3%5%%?5aﬁﬁcﬂﬁéﬁggmﬁgcﬁféimdgf @a?ﬁ §MAtching
nmeans oper atwhereéimni ng an initial clanping interval during said inmage

bl anking interval for {1);clagpi L -aggﬁ' ' ' rgference
vol t age, defined by a_%% %r%nce %%ﬁ?ggggggﬁle %%#ggi%qgﬁ%?%??§$ f%put,
during sai d &l fupchior@EraPC wALtAgs GETBORERRTAREEesRedi PYFaddt put
from-sai ds st pheERsIBPNEoREEoIeTEct£OdET dGRLAgSsaid bDankEAgS operative
during a 35 tollomﬁfg sanpling interval during said blanking interval for

- (3) uncl anpi HB*€EY& 8 nplifier input from -27- 1 said reference vol tage
and (4) coupling said anplifier output to said storage neans. 10. Apparatus

according to claim?9, yheﬂp aréeagn?@éo&&iﬁkaﬁaT&l%gﬂ'f 4. 5 o Ggwherein

said derived black currént  Tepresentatrve sfgnal | evél oped dufing said
cl anpi ng i ntervél whereini d reference signal is devel oped during said

followi ngiganpl i ng i ntgsya@l reférddceBRghalussagembdhed wothl afa9 when
appended to g al g QlgRal SEoLR14"Enlt 9s85hhY *doupling means.

DY ) ) .

8. Apparatus according to claim 7, wherein
SAi& derived and reference Signals comprise
15 coincident pulses of mutually opposite-polarity; the
magnitude of said derived Signal, when representative
- of a correct black current level, being equal to the
- magnitude of the reference signal.

20 : 9. Apparatus according to any preceding claim
further comprising: |
clamping means coupled to said input signal
coupling means at said amplifier input;' |
switching means coupled to said amplifier
25 output, to said clamping means, and to said storage
means; and R
' " means which render said switching means
operative during'an initial clamping interval during
said image'blanking intérval for (1) clamping said
30 amplifier input to a reference voltage, defined by a
reference source coupled to said amplifier input,
during said clamping interval, and (2) decoupling said
amplifier ohtput from said storage means and which
_'rendef said switching means operative during a
35 following sampling interval during said blanking
interval for (3) unclamping said amplifier input from.



signal and said reference signal are both devel oped during said sanpling
interval. 15 12. Apparatus according to claim9, 10 or 11 wherein_said

¢l anpi ng neans -conprises a capacitor for: comu"mﬁuﬂlmwmuom g4j,Q\ i mput
coupling neans to said 20 anplifier input. W8 e ord'zﬂr b claim
1-to 8 conprising an AC coupling capacitor coupféd‘t5 t Re I nput™~ef t he.
aimpl i fier means, and wherein 25 -$Aal d derived signal coupling
means coupl es said derived signal to said capacitor-to alter its charge;
and said reference signal pulse is coupled to said capacitor to alter its

charge; saill rgiedepéferbnseé Weltdgeidrd A MPHVUPKihshieapliiFier
substantially negatjng the, altered charge of said capacitor developed in
response to sa?ﬂga%#ig%dsi*gh ?oﬁﬂﬁﬁrwqéb$MQnitude of said derived signa
is representative of a correct black current |evel. 35 14. Apparatus

according to claim 13 whggei ari%ﬁ%)éb ording to HidifRANSnMdY ch derives .
sai d signal pul se representatiVve 0 Iaéi current_ l'evel exhibits a variable

out put i npedlandkPerded ctotelade bi & o b P 9K chWhereddht rol el ectrode,
\fm_d ﬁ | saggi %lei::?@é% simlc@fmi& rﬁ;_fm?%mwaﬁfalit rﬂ@teda]pce -

i ch couples gai eriv [ epresge i ve, sign ram s out put of sai
deri vi ng meansa?%_eé‘é?%‘iaﬁﬁ+?§e§a*¥p€ia,m%%%irﬁﬁ&ﬁfﬁtén?ei ng |large relative
to said variabl e output sajpddceferdmze Signal dantdevelmpedlicduningpedance
vari ations preégﬂaeﬂoifbﬁfﬁ% éﬁﬁéﬁfﬂ&*ﬁﬂﬂé¥VHlPU1se provi di ng nmeans from

nmeahs.

sai d outputlgf sard derrvin

11. Apparatus according to claim 9 when
appended to claim 7 or 8 wherein the said derived
signal and said reference Signal are both developed
during said sampling interval.

15 -
12. Apparatus according to claim 9, 10 or 11
wherein
said clamping means comprises a capacitor for
coupling signals from said input coupling means to said
20 amplifier input.

13. Apparatus according to claim 1 to 8
comprising an AC coupling capacitor coupled to the
input of the amplifier means, and wherein

25 said derived signal coupling means couples
said derived signal to said capacitor to alter its
charge; and

said reference signal pulse is coupled to
said capacitor to alter its charge; said reference

30 signal having a magnitude and sense for substantially
negating the altered charge of said capacitor developed
in response to said derived signal when the magnitude
of said derived signal is representative of a correct
black current level. '

35

14. Apparatus accordiﬁg to claim 13 wherein



15. Apparatus according to claim 14 wherein 15 _said derived signal |
i s developed at a first circuit point corresponding te—said-output of said
deri vij ans; said reference signal pulse is coupled to said capacitor at ‘
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processthg system substantially as herei nbefore déscfibe erence
25to0 Figure 1 or to Figure 1 together mntg Figure 4 and/or Figure 5 of the
drawi ngs. 17. A color television receiver §ubstantia|fy'as her ei nbef ore
described with reference to Figure 1 or 30 to Figure 1 together with Figure

4 and/or Figure 5 of the, dsaui 04S- wiPen derives said signal pulse
representative of black current level exhibits a
variable output impedance related to the bias of said
intensity control electrode, and =

5 -said input signal coupling means lncludes an
impedance which couples said derived :epresentative
signal from said output of said deriving means to said
amplifier input, said impedance being large relative to
said variable output impedance for significantly

10 reducing impedance variations presented to said
reference signal pulse providing means from'said-output
of said deriving means.

15. Apparatus according to claim 14 wherein
15 . said derived signal is developed at a first
circuit point corresponding to said output of said
‘deriving means; _ _ '
said reference signal pulse is coupled to
said capacitor at a second circuit point; and
20 \ said impedance is coupled from said first
circuit point.to said second circuit point.
‘ 16. A video s1gnal processing system
substantially as hereinbefore described with reference
_ 25to;Eigure 1 or to Figure 1 together with Figure 4
an&/or Figure 5 of the drawings.

17. A color television receiver substantially
as hereinbefore described with reference to Figure 1 or
30 to Figure 1 together with Figure 4 and/or Figure 5 of
the drawings.

35



