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I nventi on- concerns apparatus fof aut.omatircally limting excessive erage
and akgv¥e average beam-currents conducteglpy an i nmage display device such
as 5 a kinescope in a television receiver or equival ent video si-gnal
processi ng and di splay system Excessive beam currents conducted by an
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degraded i mage display. Specifically, excess beam 10 currents can degrade
t he performance of the receiver deflection systemwhich is operatively

associated with the kimﬁﬂynihvéﬁtﬁ@@ncgﬁgggnglagb@@adﬁgnméﬁxn def ocussi ng

and picture bl oom ng. Hi.gh .beam currents can al so exceed {he safe operating
current capaﬁP?PFﬁtgF %ﬁﬂ%ﬁ%ﬁ%,eﬁ%essbggsPHPf@ﬁ%nﬁﬁ&uﬁﬁ?ﬁ?k?% 28%e

and associatbdamicuwtbnﬁsnnnnﬁuctdmi?y-anyihag&edﬂﬂybaytdb¢§$ﬁliﬁ@ﬁ1%s
current Levels,. | rLran s _for automatically cantr i ng. bot
excessi v% avér.]éejéi%gg#\%caﬂ g]'%gerg%%&%on 5?88§¥P€e°§e£8%"ﬁf%fh"si‘gh&—%eam
currents areskgoad, procesisitg cnd sdilsstaybsgsteml. S. patent 4, 167,02.5 of
D H WIlis. The WIl ; qﬂ¥gm ' LC [ [0 that
it “can respond rapi dllybtxc%?\aiﬁly?as ] pe%ﬁrggg%n%cgbﬁgn%t%%% Z%ng@% as
may be encouR€RFeduging kifesconeHimgaftekevasionamesieisten ivan ccesulkt to

another. It §if HerRgradRPGHM ea i b S&dm
limter_of the téggbgeascri %g%% c%%%ﬁ% o?en%ﬁtéieggggglﬁ%l" G

_ WTl'is patent may be
unabl e @ reSPERENES: can degnade (he peRfarpaprepofmthe mageier 30

gr e\%g. er-t hande!ﬁéagﬁom&@yidﬂéiﬁ-wlﬁbEXﬁ@Sé?éﬁhiib'bQ? ARRGT1 AR EELH - EhS
bear current, Level |s’oft associ at ed f‘ F a rgge |t|v§+E§§pe. SU%Q scene
includes a rEHAEPGEPS:| Mtk A% FRUSE &l SGFFBBnREA™ FPR, IBFERFRRINGUch as
nmay be encouahdr pdciturer dlvontimnd \Hilgh peamscdrrehtss cdmwral¥o exceed! e.
Such scene | nEeREl! bbe Ay LP ARLALRE! LhEhe1 3897l WendibL O0UCeS
15 possibly damaging the kinescope and associated circuit
components which may be sensitive to high beam current
levels. _
Various arrangements for automatically
controlling both excessive average beam currents and
20 excessive peak or transient beam currents are known, one
of which is described in U.S. patent 4,167,025 of D. H.
Willis. The Willis arrangement is particulafiy
advantageous in that it can respond rapidly to very fast
peak beam current transients such as may be encountered
25 when switching from one channel of the receiver to
-another. It is herein recognized that a peak responding
beam current limiter of the type described 'in the
aforementioned Willis patent may be unable to respond
satisfactorily to certain peak beam currents of
30 greater-than-average magnitude. An excessively high above-
average r.m.s. beam current level is often associated with
a repetitive scene. Such scene includes a relatively
large bright area surrounded by darker areas, such as may
be encountered in graphics and video games displays, for
35 example. Such scene is repetitive at the vertical field
scanning rate, and produces a repetitive peak beam current
characteris;ic with significant above-average content. A



characteristic with significant above-average content. A - 2-

RCA 71,639 high above-average beam cuctpent | evel is undesigeble sépge it
can lead to excessive heating in the deflection circuits of the rece|V£ﬁ
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chrom nange g% current limiting control voltage for application to

a video signal control point in a video channel. A
current path connects the integrating capaéitor'to-a sense
point at which a signal representative of the magnitude of

20 kinescope beam current is developed. The current path
includes a threshold circuit which modifies the response
time of the circuit including the:capacitor, to permit a
faster rate of change of the voltage across the capacitor
in the presence of high beam current levels including

25 those with a high above-average level.

The single FIGURE of the drawing shows a portion
of a color television receiver, partly in block form and
partly in schematic circuit form, including apparatus in
accordance with the principles of the present invention.

30 _ A composite color television signal from a
source 10 is applied to a frequency selection network 11
which provides separated luminance (Y) and chrominance (C)
components of the television signal at respective outputs.
A chrominance processor 12 derives plural color difference

35 signals r-y, g-y and b-y from the separated chrominance
component. The separated luminance component is processed
by a luminance processor 14 which includes DC level
shifting, amplifying and ‘gain control circuits, for



conponents of the television signal at respective outputs. A chromni nance
processor 12 derives plural color di-fference 35 signals r-y, g-y and b-y
fron1ube separated chrom nance conponent =3F¥he separated | unm rROKe7 T odPpONeNt
is processed by a |um nance processor 14 which includes DC | evel shifting,
anplifying anda%ﬁln control circuits, for , - 3- RCA
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signals and thereby thd co a dis mage vary Sance
with the |eveFC&Prﬁ@mﬁ@gelsamﬁ|mpbedevmanal te{rmn]ala berrd 15
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differegﬁe gnals from processor 12 1n a mattix a r’ prodUC|ng
| ow | ev Jent%R i & CRYgrinance ﬁlﬂﬁélbgaiﬁe%@rgﬂal s are

applied to renpattbEEdhnwmmthtéﬂprﬁﬁeéﬁbr Eﬂp|lfhér§ahﬂsad¥”ﬁ5¥ stage 18
for producin ve eo out put si gnal sujtable for dr|V|ng
t he i ntensi t%‘@%ﬁ?ﬁ‘&% @lnéict fanghee s g%‘t"ﬂiﬁeéﬁg E‘EFES g, gorfrast
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(anode) 25 +gke S@ V, r m an out put termn na
[err] of _a hlg% 8% y net wor Q%% t % aeﬁlgh vol t age

mul ti pl +&r. Fbrlzontalquw&aaeQNIQmmnancﬂn51gnals from processor 14
are combined with the color difference 51gna;s from
processor 12 in a matrix amplifier 17 for producing. low
level color image representative signals r, g and b..

| These signals are applied to respective kinescope driver
20 amplifiers in a driver stage 18 for producing high level
video output signals R, G, B suitable for driving the
intensity control electrodes, e.g., cathode electrodes, of
a color image displaying kinescope 20.
A high operating voltage for the ultor (anode)
\_ 23 electrode of kinescope 20 is provided from an output
terminal.T4 of a high voltage supply network 22 including
a high voltage multiplier. Horizontal flyback pulses from
receiver deflection circuits 25 are applied to network 22
via a terminal TS' and a kinescope résupply current (IR)
30 from a current source comprising a resistor 26 and an
'~ associated DC voltage supply (+3dV) is provided to network
22 via a resistor 27 and a'terminal T6' Deflection
circuits 25 provide horizontal (H) and vertical (V)

deflection control signals for use by the receiver as is
35 known. | |

Operatively associated with the kinescope
resupply current source is an automatic kinescope beam
current limiter network 30 comprising an integrating



recei ver deflection circuits 25 are applied to network 22 via a term nal
[err] and a kinescope resupply curreht_(IR) 30 froma CRFhe che
conprising a resistor 26 and an aSSOCIated DC vol t age ssupply ?

provided to network 22 via a resistor 27 and a termninal T6. Deflectlon
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signals for use by thé_receiver as is . Operatively associ at ed
with the ??ﬂ@sEBﬁéep§s&éEP$EEUFHQﬁ¥Q&n§%294% %ﬂq%%¥6hﬁglﬁeﬁﬁﬁé§b§§e beam
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et ween a node

currents rating capacitor 31 s cou
A and grdﬁﬁ@kvﬁaddﬁbﬂgeséveWHQ@hk¥¥QﬁﬂQR§IRﬁ#ﬁu?ﬁéﬁﬁéﬁsrn a conductive

statyp by means of bmﬁteg&a\&uﬁ@d dler.%zstsar £3. cdtis1¥al batqedavel oped at
node A varlg corgan anEBﬁE¥hlevel of the klnescgﬁe beam 15
current, tﬁﬁ H? F2 0B phF VIRERRLAY IR A source
current |r5amudﬂnédd1hyar eansm«utx% Ftdtle by nesanpeofebipgl proyidea
coupl ed 208 EEFEERPELaRN bARRSR kAR ASVELoPed & Bofbus HariRs | eauppTy
current cnnpanenrdaﬁcahw¢ththmslbyei1ofunhecklmﬁgﬁppelbegm supply 22. The
’“ﬁﬁﬁéUdﬁéu9£eﬁﬂrrSQtﬁath%E%ed by the magnitude of resupply
current IR. _
~ A source current Is conducted by re51stor 26 of
the kinescope resupply system lncludes a control current
component IC which flows to c1rcu1t_30 in a DC coupled
20 current path between node A and a sensing node B, and
resupply current component IR which flows to an input of
high voltage supply 22. The magnitudes of currents IR and
IC are inverseiy related such that current IC decreases as
current IR increases, for example. A filter capacitor 29
25 removes horizontal line rate resupply current components W,
at node B. The magnitude of resupply current IR varies in
accordance with the beam current conducted by the
kinescope. _ _ _ . _
In the normal, non-beam limiting mode, the
30 voltage developed at node A is sufficiently large to
forward bias the base-collector Junctlon of an input
emitter follower tran51stor 36 in network 35, whereby
control current IC flows through resistor 37 and from the
base to the collector of transistor 36. The forward -
35  biased base-collector junction of transistor 36 acts as a
voltage clamp with respect to node A. At this time diode
34 exhibits a reverse biased, non-conductive state. The
collector current of transistor 36 corresponds to control



|C are-inversely related such that current |C decreases as current IR

I ncreases, for exanple. Afilter capacitor 29 25 renmoves horizontal |ine
rate rgsupply current conponents at node=B= The nmmagnitude of R@A&uppl§39
currefit IR varies in accordance with the beam current conducted by t he

ki nescope. In the normal, non-beam|imting, node, the 30 . voltage
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current of tr £ S S en é@fg&
limting contto s}cétlir'%r:’%és ' Ald% e%g %ngaglsE ttr‘l:l%glalgsl%q-'c I ect r unc?l on
of transi st omo3e @34}?%rwma§%@e%r tagveriations, of caeoln FerEenkped

to a vol t age ROPrdFER el thd dmyetés gueabat hRAANvltazd Icﬁpttgfa:bsfétor
vol tage _(+11. vol t s transi st Al

oper at e3%on39 &R vﬁ‘flhs?%%?e%fil’oui?ﬁpﬁazgéﬁtés:ﬂgl csfb‘;[ﬂlcrtiﬁm{:lrf?g Zk?ﬂségg
wher eby t he emddeait current and voltage of tranS|stor 36 renain
subsL an 1 oo oo LonclL o o base Siedle A e
podet where odven atesupplintcurrenti tRshocreasasl dcela @mnmtawhetﬂ of 15
tse"erf"" m cr &5 curPéie t Sdﬂﬁgﬂi\%ﬁegh‘ﬁobgs ol & déP”off
ransi stor 36 becones reverse bi ase ereby node i S unc anpe and
exhi bi t $5a vAevgEal mi¢roamperes. When this occurs, the
base~collector junction of transistor 36 becomes reverse
biased, whereby node A is unclamped and exhibits a voltage
which decreases with increasing resupply current IR.
Transistor 36 then operates linearly to produce an emmiter
20 control voltage which varies as a function of variations
of resupply current IR and the corresponding voltage at
node A.
The emitter control voltage of transistor 36 is
utilized to develop variable beam limiting control
L 25 voitages VP and VB at the output of network 35.
Specifically, variable control voltage VP is developed
when excessive beam currents occur throughout a first.
range, in which case voltage VP serves to limit such
excessive beam currents by reducing the amplitudes of the
30 luminance and chrominance signals via gain control inputs
T2 and T3 of luminance processor 14 and chrominance
processor 12. Control voltage VB is developed in response
to excessive beam currents throughout a second range
having a magnitude greater than the magnitude of beam
35 currents within the first range. 1In such case the picture
gain control beam current limiting action is supplemented
by reducing the DC level of the video signal (i.e.,
reducing image brightness) via control voltage VB and



whi ch decreases with increasing resupply current IR Trang gt g t hen
operates linearly to produce an emmi t/ef™ 20 control volt Wit varles
as a function of variations of resupply current IR and t he correspondF

vol tage at_node ﬁiltter control voltagf4 ranS|st% §§ is utilized
to devel op*¥aH1% Iglbgg PW&PFH%?(Rﬁﬁqﬁﬁsﬁ% vol aﬁ%gu Afd*YB at the
out put ofopmtmbxkg35eaﬁpeurﬁen&lwﬁmnmanzﬂﬁe&h:snty@evatdgchEbed

devel Cheditiiens SXERhYCNBEAN, oudl AP P ! ANTguohoys aclbis! wanoe. |

whi ch case"vol serv such™ excesSive beamcuirénts

reduci ng lﬁeahﬁQIdla§é§S§ﬂ nneas@ S | Fdtep Nand %hﬁéhwﬂéﬁc@fsﬁgﬁals vi a

gai n gontfghréPPYESuLEr f1hy2B9, [‘?J9r8]4 Ynd L\{Eﬁ?é@e"ﬂ@fﬁﬁséfoe%ét%@

chrom nance_processor 12. Control voltag VB | s, devel oped in resp Qnse to

excossi veORa DL PBE bLOHEoRERDONSE %R Rk HF LR RYFFETE RRBAFOIAY

greater than the naghi tHdepeesee® Tf exdddLivée wansDehBepbhkst range.
In such case the glcture alnﬁ%?ntroi bheam current linting actlon S

suppl enerfHREEGOPERERRGC HEe 1tons 2 VFERRS1s8kal (i.e., reducing
i mage brimggaciee-goingondblthgeolitsagiawdl apeld at REPAF1B63Adt atmnode T  of

thi Sy pe P RECRE poionod RESUEIH Bdna RIS N0 BRI 3801 wood et
al., and I%né¢33nq|§¢g§sea2|noa-baaduznxyn awd thenshysdecofiplisg 5

Fuhrer iss eéﬁéj?mrzgl 1984 23 g@ t'ltrl?é %.1 LOSEEh1 gc{g?génégb'aﬁ'%t Li ght

Respon5|v evi sion Pictur ntr presen excessi ve
transi entt%%ksﬁnﬁégcéﬁﬁeﬁ*é&m ddr-ent w:ﬁ%mt o%ltaena% byt hetwork

negati ve-3®i gd vareagentoldeal @Hed e m&&&ﬁ%ﬁtagedeutgutsAfreﬂd is
non- conducti ve

coupl d thro aclt 31 to diode 32, renderin de 3
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are capacitor 31 is decoupled the voltage at node A varies
freeiy with rapid changes in excessive transiéht'resupply
currents. Such peak beam current limiting operation of
network 30 is described in'greater detail in U.S. patent
20 4,167,025 - Willis. | |
The circuit including diode 34 and resistor 37
advantageously gives beam limiter control network 30 the
capability of limiting the above-average value of
excessive beam currents, as well as limiting the average
25 wvalue thereof. Specifically, circuit 34, 37 permits
network 30 to respond to repetitive (e.g., field rate) | o/
peak beam currents which exhibit a somewhat sinusocidal
amplitude characteristic with an above-average value.
Diode 34 is non-conductive (reverse biased) in
30 the non-beam limiting mode. As mentioned previbusly, beam
current limiting action begins when resupply current IR
increases to a point where control current IC diminishes
to a level on the order of several microamperes, whereby
transistor 36 no longer conducts in a saturated state and
35 node A is unclamped. Diode 34 is non-conductive at the
- onset of the beam limiting mode, and remains '



then sensed directly (i.e., without filtering) by network 35 and are
controlled via the control voltage .outputs from 15 network 35 in the
manner, preV|oust di scussed. Wien capackiyer 31 is decoupl ed R e7Vd3R0€E
at ndde A varies freely with rapid changes in excessive transient resupply
currents. Such peak beamcurrent limting aperation of network 30 is
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RCA 71, 639 nquy Fﬁﬂab ,ﬁ\¥5§§§¥°fﬂb7r5é$ﬁgﬁﬁa§3889f degiEdsi ng contro

current 1Cin imtin remai ns non- conductive
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exhi bi t 45a r esranee to ondlet esli gwi fheantl ferward current, in effect
short-circuiting resistor 37, when the forward biasing
voltage across diode 34 is approximately +0.S volts. When
diode 34 conducts, capacitor 31 is discharged much more
rapidly through diode 34 rather than through resistor 37,

20 with a much faster time constant due to the reduced

impedance in the current path from node A to node B. The
action of diode 34 with capacitor 31 resembles that of a
conventional peak detector, although with somewhat less
efficiency.

\ 25 Diode 34 can be rendered conductive in response
to high level, excessive average beam currents, in which
case the respdnse time of circuit 30 to high level
excessive average beam currents is decreased. More
significantly, the relatively rapid discharging of

30 capacitor 31 afforded by conductive diode 34 enables beam
current control circuit 30 to provide significant limiting
of the above-average value of excessive beam currents,
particularly with respect to such beam currents when
associated with a repetitive scene having significant peak

35 white content. The above-average value of beam current
normally'would not be sensed by an average responding
circuit, ie., capacitor 31 and resistor 37 when diode 34
is non-conductive. The above-average value of beam
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Di ode 34 %%%tt?ﬁl %eﬂ?@ ﬁﬁﬁggﬁagaéefﬁﬁgg§%§ 3% Lo ‘fﬂ@hacjft?%&lg ofxcessive

average beam cu fesponse tFme 0 Rt 30 to
hi gh | eveld1®d§as334 \ﬁedm’emombm gervest £o sigmurfaantlolimit the

signifi carayowe-taa,eefa%@twshycﬁfféﬂtdvaﬁuar ik b r}?Qanhc RE

af f orded b conduct i ve dj ode 34 enabl es beam current contr ol %II‘CUI'[ 30 to
provi de siFyfTdidarieliable n‘gp?ﬁth@naﬁgv@'h&vé}e&?é-Wue of excessive beam

currgots, particul arResidtdrre3patiol segves lt%affléél{ ﬁé%é@ﬂ@@ﬁ@ﬁogw ed
with a repeti.tive sc ne havi n 8 tgilfliant pe af}égconte& The
above- average R HEHR AP ELFRENE 1RO LHES) ﬁ‘\%@ﬁ“@lrﬁﬂ RFREYABF an

aver age r bsysendiirgs cfaucutransnstorabam tor 31 and resistor 37 when di ode 34

i s non-conductive. The above-average val ue of beam - 8- W,
RCA 71,639 current is potentially damagi ng especially when associated with
a repetitive bright inmage area. 1|In such case the deflection circuits and

ki nescope can be subjected to the potent| ally damagl ng effects of stress
factors such as



5 excessive flection circuits and |ocalized heating in
t he ki nescope, ‘ﬁm “% I“ ME acti.on of di ode 34 advantageously serves to
si gni fjcantly I ena oVe- average beam cugrent val ue, tRrepely sE®@NCi Ng
the overall reliable operation of the receiver. 10 Resi st or 37

- also serves to cm@ngﬁge capaci tor 31 during ,non-beamcurrent |imting
I nterval's, and provides base 3:as for.transist

RCA
71,639 CLAIMS: 1. In a vi Qyﬁﬂvkﬂ%%e§§$%ﬁfsgg?gﬁFFﬁBPu&Vﬁ&eg'V|deo
si gnal channel , 1andumlﬂgn§yynﬂeqﬂsmngW|chasueh aand hnnemagpeduegﬁanslve

to video S|gnala Qng h Iy a 0 k ggnkgob a %gr t
conprising: a sourcCe of signa ? fﬁe nagnlf cur Snt
conduct ed by sar@cmw;dda)fmvlmd mxdmpo:rﬂs&nnelsacngrdéoapp@mt&us sai d
representative § %@@ ga \g provided at a sense point; filter neans; a

udi ng

current path incl ‘eshol d conduction_ neans for coupling said
representative signal from S@uraemfe pamltseBaeaentrtéveneinghror

causing the fil pagniRade IdF MR ac&mﬁéeédveyt §asdra&§bqqyt Qehiike

magni t ude of said representative sjignal, sajd threshold conducCti on neans

exhi bi ting firstPak@SROPERl R (K499 S 1enalsa FaME: FERTGFENfative

magni t ude of saigdgh@ar %qrﬁg'itpr\tﬁ;ﬁiéﬁ]aﬂt @ngbﬁggnpoiﬁt scoupling the control
vol t age devel oped by said f,ilter neans to a control |nput of said video

channel for linmting the iFURERS turrent conducted by said display
device in accordance withsautret mpdtivoliebedingetrrashold thnduodibn

nqu; when eXh'%EEEEQfor coupling said representative signal from said
sense point to said filter means for causing the filter
means to develop a control voltage related to the
magnitude of said representative signal, said threshold
conduction means exhibiting first and second conductive
states as a function of the magnitude of said
representative signal;

and means for coupling the control voltage
developed by said filter means to a control input of
said video channel for limiting: the magnitude of
current conducted by said display device in accordance
with said control wvoltage;
Y wherein said threshold means when exhibiting

sald first conductive state causes said control
apparatus to exhibit a first response time related to a
first value of the impedance of said current path; and
when exhibiting a second conductive state causes said
control apparatus to exhibit a relatively faster second
response time related to a modified, second value of
impedance of said current path.

2. Apparatus according to claim 1, wherein

said filter means comprises an integrating
capacitor, and

said first and second response times are
related to the value of said cabacitor and respectively
to said first and second values of said impedance of
said current path.



said f tate causes said control apparatus to exhibit a
first mqm]m“m ated to a first value of the |rrpedance of said .
curre Hay L when exhibiting a seéBnd conduct tve ‘st atRCRxalke@38ar
control apparatus to exhibit a relatlvely faster second response time

related to a nbdified, second val ue of ngedance of, said current path. 2.

Appar at us accordlng313cﬁ%@%?ituihéFﬁPﬁdé 9d 0 (A& imhean R Bt Rses an

integrating capaci t dai@neuseédtipash andlaa@@mi rmcs"tsame nesSupledr el at ed
to the valu of sa|d<£ aci to -and resg}&plve y to. |d first and second

val ues of PEXEI Rk Qﬁ°§ PH 20fr 8 Sefse P poi} RCA

71, 639 3. Apparatus saxﬁwfhrgﬁtneﬁpanseZtlmhenelmeiathdntaeﬁbepmahue

i ncl udes £ Efﬂﬁﬁe e d [ e point;

sai d |rst respons e 1S %%?a%ﬂg Qaiﬁﬁ O%a@%ii;y éﬁg&éﬁé%égggﬁtor and
t he val ue sefi& dthreshnld aneansiherhibitist Brdshdidstegmndugtive sstate: first
conductiveny ate; and said second response tinme is related to the value of .

said capacitor and a dj m nished value of 10 resi stance_of said current
path produced when A ($RERND| HeFRARECEAMS 46 FQIRREM; ERRduct i ve

state. 4. v»%qnﬁ&iﬂ%mcrf@bmlt@rCaﬁdwaBdlmg&%hé@a#ﬂwrdﬁnt pat h Is DC
coupb§d betmee sald S nse oi nt _an ﬂkg capaci-t o

Appar-dt us & GUILRRFePARSaPE Wﬂerﬁiﬁ%ps a-voltage

thereacr0$mneshu¥ﬂHMeangeexmlbhEsasamdgeewahﬂec@hduﬁtivexntst@tative

signal in accordance with said first response tine. 6. Apparatus according

to Claimb5, whrein _ ) , , .
4. Apparatus according to Claim 3, wherein

said current path is DC coupled between said

sense point and said capacitor.

15 5. Apparatus according to Claim 3, wherein
said capacitor develops a voltage thereacross
representative of the average value of said representative
signal in accordance with said first response time.

6. Apparatus according to Claim 5, whrein

20 said resistance is coupled in series between
sa1d sense point and said capacitor;
said threshold means comprises a unilateral N
current conducting device coupled across said resistance;
and: ' '
25 said unilateral current conducting device

exhibits a first, non-conductive state and a sedond,
conductive state.

7. Apparatus according to Claim 5, wherein
a current source provides a resupply current for
30 said image display device; and
the magnitude of said representative signal is
related to the magnitude of said resupply current.



20 sai d réSistaﬁCE“fs—toupled I n series between said sense
point and said ca ] ' shol d“means conprises a unilatera
current~conduct i nQTﬂMﬂMIW ;”" cross sai d resi stance; and 25

said unilateral curtrerft eon | g deV| ce_exhibits a first, 3&3&1’; fﬁf ive
state and a second, conductive state. 7. par at us accordlng

wherein a current source provides a resupply current for 30 sai d |nage

di spl ay device; and t he gragnid Uiley phe 325G GHA SR Mg SLgRRkn S Tl Al el

to the magnitude_of sai esup y curren RCA
71,639 8. |n anglydang @Mlmmnb shanaeli;n@ndimage dl.slpdlayl gesiice

chamnel . an | FRSROHlsIRE SIS o T E2BRTEY LR Wele A nEk £a' BRGER] O™

sai d channel and a source resu rent for sai
devi ce; apparé?ésacéﬁﬁﬁpﬁlﬁf Eﬁﬁ#ﬁplbrcprcehalmgnasaxﬁmdmagprdsepﬂawlve

of the nmagnitgdeiek; SQbﬁgf%%ﬁgﬂ&bﬁ#@{ggh at a sense point; a filter
capaci tor coupl ed bet ween a contr p0|n ‘and a reference potential; 10

means for coupling a coﬁFﬁ&s\ﬁﬂﬁé{%ﬁﬂé@épgpédsbﬁnﬂﬁ(iQRKﬁ@#DﬁﬁtaVesaﬁd
control pointthe ﬂagﬁ&tﬁ@eldﬂﬂﬂaiﬁ e GpH R?GEuQ@@HE”atf£rséh§bt§39nkhe

magni t ude of current cond%g&%' sai d dlsp device In accordan
sai d control voltage; ilter capa%?EGFrSﬁPP #8ch betoresn ngy eontxpdt or

for coupling pognalanﬂremrﬁﬂdiéﬁ&§ @@éﬁtlhm sai d capacitor, said
capacito

ragni 0FVEL ORI MO SShlaRaT Y JoMTESas Babesnl Y hase: Sencienns
Qﬁled acrosbysaaddZﬁapan&ﬁdﬁ(Htéﬁuh@xbbhttbmgpblhﬁiﬁﬁmh8@6ﬁﬁ§ol input -
contuctive Stakeg.ig video channel, for limiting the magnitude of
current conducted by said display device in accordance
with said control voltage;

15 - a current path including a resistor for coupling
signals from said sense point to said %ggziiﬁgii said
capacitor developing said control voleE?IfEIE%Eﬁ to the
magnitude of said representative signal; and

-threshold conduction means coupled across said’

20 resistor and exhibiting first and second conductive states
in response to the magnitude of said representative
signal, |

U wherein said threshold means when exhibiting
said first conductive state causes said control apparatus
to exhibit a first response time related to a first value
of the impedance of said current path; and when exhibiting
a second conductive state causes said control apparatus to
exhibit a relatively faster second response time related

to a modified, second value of impedance of said current
path.

(9]

(V]
(&)



in reennnee to the magnitude of said representative signal, wherein said
hoI d nmeans when exhi biti ng said first conductive state causes said

contr hibit a first response tine rel ated flrst\zalue
of thj“mgﬂﬂglwﬂmmmxd current path; ‘ian when exhi bi ti ngRégsg

conductive state causes said control apparatus to exhibit a relati veI y
faster second response tine rel at ed to a m)dl fied, second val ue of

i npedance of said current 33 RCA 71, 639 9
Appar at us according 2o (#HPP(FBt“\ﬁh@F&q’F%HPQi 4 Flﬁf‘mpe?t 'h "tk??:%lﬁbl es said

representative si gnaai@ éﬂtieﬁ@?@tﬁpmc ouples said répredemppitive
according _to Claim 8, y&erel n said apparatus exhibits a first response tinme

when sai dSEARAILHY SCBRAFBYCL -2 first, non-conductive state, said
first response tine being related to the vaI ues of said capacitor and_said
~resistor; and said ara us exhibits a s cond, _relatively faster response
ti me’when said thre %BHFE% BRAL Js’é%oﬁ‘a Shéﬂrﬂhg'l VRSReIR 17
Appar atus according §and3| appaid tushaxtiib ists daCﬁjDﬁSltt crresquﬁeama vol tage

represent at.i.v. f erage val uye..of, said ke resentativessignal in
accor dancg?\?f’t ?ﬁeag‘???gﬁ ié ’#b"b’lfzs ?nfé tde51°§} gcf%ﬂd tFlgj(:‘égsi ng '
system cstadet, Mdoﬁm’parespsrfsdas&m|laéixygasema¢emhnfmlsedescribed
Wi th refepgngagt @4 'Leaf&CSQBEE%%% U4 resistor; and '

)

L said apparatus exhibits a second, relatively

faster response time when said threshold means exhibits a \
second, conductlve state.

11. Apparatus accordlng to Claim 10, wherein
said capacitor developes a voltage
13 representative of the average vaiue of said representative
signal in accordance with said first response time.

12. In a video signal processing system, '
current control apparatus substantlally as hereinbefore

descrlbed with reference to the accompanvying drawing.




