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authorized to descramble the televised programming signals
20 in selected categories, with the televised programming
- signals in remaining unauthorized categories being coupled
to the television receiver in an unviewable scrambled form.
' A horizontal synchronization suppression
technique is often used to scramble a broadcast television
25, signal. In such a "suppressed sync'" technique, scrambling
& is accompliéhed by suppressing the horizontal image (L
synchronizing (sync) pulse component of the television
signal. This causes the horizontal deflection system of
the receiver to lock onto random video signal peaks during
30 the active video line trace interval, rather than locking
onto the actual horizontal sync pulses, thereby producing
an unstable, unviewable displayed image. '
Each system subscriber is provided with a decoder
unit whose "front end" circuit includes conventional
35 - tuning, intermediate frequency (IF) and video detection
stages. Also, an automatic gain control circuit, adapted
for responding to the tips of horizontal sync pulses, is
provided within the decoder for controlling the gain of the




provided within the decoder for controlling the gain of the -2- tuning
and I F stages,in accordance with t‘he out pub_of -the video detection stage. A
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authorization circuit storing a unique subscriber code

which is compared to a subscriber authorization code
transmitted during a horizontal line of the vertical

20 interval of the broadcast television.signal. If the stored
subscriber code and the transmitted subscriber
authorization code compare favorably,'a'decode _
authorization signal is developed for enabling the decoder,
the decoder otherwise being disabled. Decoder sjstems for

25 descrambling a suppressed sync video signal are discussed

U in US patent 4,408,225 - Ensinger, et al., for example.

The size, cost and complex1ty of a suppressed
sync v1deo signal decoder are 1ncreased by the need for the
decoder to include a tuning stage, IF stage, video detector

30 _stage, AGC'stage and RF modulator. These stages (except
for the modulator) duplicate stages aiready found in the
?frdnt end" of a television receiver. Thus it is desirable
to provide a decoder which does not require such stages.

- Accordingly, the Electronic Industry Association (EIA) of
35-.:the United States has:proposed a decoder-receiver interface
| _standard which simplifies_the desigh of decdders_for use in

suppressed sync television signal sYstems by eliminating
the need for the aforementioned tuning, IF, detector, AGC



Accordingly, the Electronic Industry Association (ElA) of 35 the United
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AGC and medulator ‘stages 1n ‘the decoder.

' Telev151on recelvers commonly ‘include a video
signal responsive noise suppress1on c1rcu1t, sucn as a
noise 1nverter, for suppressing noise pulses whlch occur
during sync pulse 1ntervals of the v1deo signal by means of
a signal inverting or equivalent technique. This action
prevents noise pulses from disrupting the operation of

‘subsequent sync separatOr circuits, and also prevents noise

pulses from lnterferlng with automatlc galn control (AGC)
actlon of the recelver.

It 1s hereln recognlzed that the presence of a
video 51gnal respons1ve noise suppression circuit such as a
noise 1nverter 1n a television recelver may adversely
affect the process1ng ‘of a scrambled television signal such
as a suppressed sync signal. For example, with a
suppressed sync type scrambled signal, vertlcal blanking

‘interval 51gnal components may not be suppressed when the

35

vertlcal blanklng interval is 1ntended to contain coded
lnformatlon, typlcally in dlgltal (blnary) form, for use by
the scrambled srgnal decoder.' The coded information may
represent an authorlzatlon code for enabllng an otherw1se

1 disabled decoder to operate, a code which identifies the

type of scrambllng used, or a code_whlch assists in the

3
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30 affect the processing of a scranbled tel evision signal such as a

suppr essed dync signal. For exanple, with a suppressed sync type scranbl ed
sitgnal, vertical blanking interval signal Eﬁﬁponents may not be suppressed
when the vertical blanking interval is intended to contain coded 35

I nformation, typ] kp.digi (bLnar form _for use t he scranbl ed
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responsive to g scra | ed televiéion signil, sai d_system_having a vi deo
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te:evision si gfiatr aedeiving debeoadcastaﬂgpﬁe89%695!Qoh0s&gh&&eFhﬂﬂvideo
tel evi si on si p [ ct aseban i deo si.gnal , said.10
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unscr anbl ed andf ssaddibheilseeseppressinggmedns when descrambling of a :
scrambled television signal is in process.
According to another aspect, there is provided
in combination with a system for processing an unscrambled
20 broadcast type television signai and a scrambled broadcast
type television signal, said system having a video signal
channel including input means for receiving a broadcast
type television signal and video detector means responsive
. to received'unscrambled and scrambled television signals
25 for providing detected unscrambled and scrambled video
— signals, apparatus comprising noise suppressing means
responsive to detected video signals for providing output
video signals with suppressed noise components during
. - video signal blanking intervals; decoder means responsive
30 to scrambled detected video signals for providing a
descrambled'video signal; means for providing a control
. signal indicative of said decoder being operative for
~ descrambling a scrambled video signal; and means for
- coupling said control signal to a control'input of said
35 noise suppressing means to inhibit the operation thereof.
According to a further asepct, there is provided
in a system for processing a broadcast type television
signal and suitable for use with a video signal decoder
responsive to a scrambled video signal, apparatus .comprising



25 for providing detected unscranbl ed and scranbl ed video signals,

appar atus conpri sing noi se suppressing’ ns responsive to detected video
signals for providing output video signaVs with suppressed noi se conponents«
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scranbl ed tefesasdonossgnsuppse551pgoues@s wmen descrambling hef B awi ng: |
FIGURE 1 shgus.dp ?g ‘t%'ie%.s?.lo’he'sﬁyn S101 & 8G¢E gync Nceld h apparatus enbodying |

t he present nven uppr ésse restoration apparatus;
FI GURE 25shows addltléﬁaﬁheepgﬁﬁgnaf appar atus 20 enbodying to the present

invention; FIGURE 1 shows a portion of a television receiver
with apparatus embodylng the present 1nventlon, as well as'
suppressed sync restoration apparatus;

FIGURE 2 shows additional detalls or apparatus

20 embodying to the present invention;

FIGURE 3 illustrates signal- ‘waveforms helpful in
understandlng the operation of the sync restoration
apparatus of FIGURE 1- _

_ FIGURE 4 shows a network, in block diagram form,
25 suitable for use in a suppressed sync decoder included in
the system of FIGURE 1; : -/

' FIGURE 5 depicts a simplified version of a
portion of AGC circuits of the receiver;

_ - FIGURE 6 illustrates a transfer characteristic of
30 an AGC detector associated with the receiver AGC circuits;

' 'FIGURE 7 is a table summarizing operating
characteristics of the disclosed sync restoration'and gain .
'control apparatus,_and S ' '

FIGURE 8 illustrates the transfer characteristic

35 of a decoder interface nétwork included in the system of
FIGURE 1. N | |

In FIGURE 1, a source 40 is a source of RF
television (TV) signais which include suppressed sync
scrambled RF TV signals such as may be proVided by a cable



FIGURE 3 illustrates signal waveforns hel pfjul in understanding the
operation of the sync restoration apparatudsof FIGIRE 1; FIGURE 4 shows a
nétwork, in block diagramform 25 suitable for use in a suppressed sync
decoder included in the systemof FIGURE 1; FIGURE 5 depicts a sinplified
-version of a p8Vi subserintdon sexvicent t]ma sopeisystend GIRE teldvisiomt es
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15 fashlon to produceC an %.i:apgeo.w SAlso w111 be explained in
deta1]_. later, the receiver includes provision for -
controllin_g the signal gain of the tuner RF stage and the
IF stage in the presence of scrambled, suppressed sync
_signals. In this manner separate tuner, IF and AGC stages
20 need not be provided in decoder 100. _
More specifically-, in FIGURE 1 tuner 42 receives
‘the RF signals from source 40 and selectively translates
the RF signal of a selected TV channel to an intermediate
frequency (IF) signal including video and sound carriers
25 at, e.g., 45.75 MHz and 41.25 MHz, respectivély. The IF

signal includes an amplitude modulated (AM) video carrier

p of the vestigial sideband type representing the composite
video information, and a frequency modulated (FM) sound
carrier containing the sound information.

= 30 The IF output signal from tuner 42 is coupled via

‘a preamplifier and an adjacent channel sound trap (not
shdwn) to inputs of a dual channel IF surface acoustic wave
(sAW) filter 44 such as the T1802 sSAW filter available from
Toshiba Corporation. The IF signal from tuner 42 is split
35 into two separate channels for sound and video information
‘demodulation in accordance with the quasi-parallel
- principle via the dual channels of SAW filter 44, each



controlling the signal gain of the tune stage and the IF stage in the
presence of scranbl ed, suppressed synC'si)gnaI s. In this manner separate
tuner, |F and AGC stages 20 . need not be provided in decoder 100. Mbre
speC|f|caIIy, in FIGURE 1 tuner 42 receives the RF signals from source 40
and sel ectmhh;melaexhabmtlnbeaREamdpasls crbspcmﬂeecamdmwmfeannel to an
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Mz sound c@sappeastdngigndheingat thmihals wOuRk @‘%P‘ﬂeﬁ%ﬁ:tﬁ U5 Qfn SAW
| the same manner as the video component via an-
1nductance-res:.stance circuit 48 and an AC coupling
capacitor 49. The sound channel portion of SAW filter 44
20 exhibits a double tuned response with a first peak
amplitude response at the sound'?carrierfrequency and a

second peak amplitude response at the video carrier
frequency. R _
In the video IF channel, the video component of
25 the IF signal at 1nput termlnals 4 and 5 of network 45 is
coupled to an IF amplifier stage 50 which includes plural U
gain controllable IF amplifiers. The amplified video
component from stage 50 is AC coupled to both a limiter 52
and .a video detector 54 (e.g., a four guadrant multiplier).
30 A bandpass filter tank circuit 59 coupled via terminals 26
- and 27 to the output of limiter 52 and to second inputs of
detector.54 is tuned to the video carrier fréquency of
45.75 MHz. | )
Limiter 52, filter 59 and video detector 54 form
35 a-synchronous detector for producing a baseband composite
video signal at the output of detector 54. The composite
detected video signal is coupled via an amplifier 55 to a
noise inverter 56. In this case, inverter 56 changes
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15 filter 44 associated with a differenti al tput 44b is coupled to signal
input termrals 8 and 9 of network-45"in the~“same manner as the video
conpohent via an inductance-resistance circuit 48 and an AC. coupling
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output of liniter 52 and tbhecepaya hﬁntgfonoaeeeénvﬂr$¢ri§th§ednbdbdmed

vi deo Carr'er1ﬂH§H“HE&der4§0551§+B efaﬂiﬁértézdeﬁbg 159aa gg@%ged
detector 54 formSSﬁ%ﬂg\ synchronous det.ect Qr produci ng a

conposi te vi de®f¥Y ﬂﬁn%ﬁtbﬁ restoEing: BPESEYH‘FhG°E‘BRﬁ6§tt god&bect ed
;“h deo signa laut(aeu)ISs:pbryaﬁ. anTRY®l isi ﬁécEﬁpleﬁe&Obireme&fiﬁr bcflr a’6. In
is case, inverfer ac i nterva
pul ses bel ow a TR G’fﬁ%a%%eﬁaiféggl gggvgnfoflﬁ eﬁg Qe 3pGPELE ﬁ'r Rput
di srupting thetﬂbmmﬁsewnmﬂesteseﬁaentCemparaepnrSBohaS|acmefereané uuput
h f
prevent the noige i@ o, f4 OFkgACEERELBHCY 48) BB TaC 55 w83l COR! Kl

(AGC) action. e operatlon noi se | nver é&n “dEcIa:
100 s operatw@?ﬂﬂt(ﬂﬂﬂﬂkﬁ%lEOaﬁ%uﬁbtﬁ§§e€f59ﬁ§°ﬂ5§eé°§|gﬁamhsylﬂagﬁépmng

the sync Cl(yrpora?fﬁttéﬂnfm 192VaﬂdoasbﬂﬁéingTPéélb%o%Cii'fﬂ)' i shed by means of
a conparator 58 having an _output c t0 a control 1 nput of noise

i nverter 56. Conpar at or éﬁhﬂ%stﬁgrngFéﬁEeaFnEElena
12 is less than the +3.5 volt reference voltage applied to

~ comparator 58, comparator 58 develops an output control
_ signallwhich inhibits the operation of noise inverter 56.
20 This occurs when the decoder is in the process of restoring
a suppressed syne_component_of the video signal, signifying
the presence of a received suppressed sync scrambled
signal. ' _ _ -
, "Thus noise inverter 56 is prevented from
25 distorting or destroying information such as coded digital
information which may be contained in the vertical blanking
interval of the scrambled television signal. In this
regard the scrambled suppressed sync signal containing such
digital information,'as applied to the input of decoder
30 100, may exhlblt the form indicated by the waveform
111ustrated adjacent to the input of decoder 100. In the
_ 111ustrated waveform d191ta1 (binary) 51gnal information is
'contalned in a reference portlon of a vertical blanklng
interval V, and suppressed horizontal sync components are
35 respectlvely included in horlzontal blanklng interval
- portions of horlzontal line intervals H.
In this system decoder 100 is programmed to
' produce an output voltage of less than +3.5 volts when the



to an out put of decoder 100 at the jun on .15 of termnal 12 and a

bi asing resistor 111. Wen the voltage terminal 12 is less than thé +3.5s
volt reference voltage applied to conparator 58, conparator 58 devel ops an
out put congeebdergisl inhithe purbldes@ dﬁ&esw:ﬁtngarsu'ﬁpm&&il ter 56. 20

Thi decaod f d
Tne. SormRiEBs, HhR. 5 BUEbuls vl eule B Sl G003 S o
suppr essedother timesbhl ednsagnaherTlsyssm,sd:hew\xmutser iTfrertenr e:amtmqt rom
25, diStoniLag10h 4A°reapbAde ROl 1AM AR GO b G Igls dd or at | on

whi ch may be contai ned e verti i nNg it erval® of the scranbl ed
tel evi 8i on58 ghaingl Rlaged dagdhe mow e idd oguppr essed sync si gnal

cont ai ni ng such dI gl FaGure! oF BRoWaN adi tAkMd1eEdtaie df g i decoder 30

100, may exhi bi for i-ndi.cated Ry the waveformillustrated adjacent to
the input. HRVEE 8 Q tﬁ' qgalnﬁﬁ"r Q[Ye\é\"%}bfltﬁsm%edﬁ Blhon ishar y)

si gnal i nf contrbdlets Cctltreutleﬂ elementsf Qoumsn v (FIGURES a4 \&@id izadre

bl anki ng i agﬁﬁiflg gpgraﬁ‘ s%%gea%%néﬂ% c conponents are 35

respectlve orlzo r'val _portions. of
hori zb9t al I ine int eﬁnaFiGHREI 2 ttiies mmmmamn :BQJrazgs amed to

pr oduce angeuyﬁzaasy aegeu%édess@earauﬁu‘%wt&uym decoder 1 s in

t he proces : rest ring suppresse nc vi d an out put voI t age of
greater thaAuURded Yap: @ srapsiston to @ fAeRtRaL SyRWmOo® AR noi se

| nverter cameatﬁlbﬁabl eWiitelr Q8B0a%Bdcd stelliage ddl?é&nv&ﬂér @Wdtzs;h =
of not oo’ FoBPRERtas 280 BrEo dnedndel iy e AV Sh R e oS ¢
cont rbsl eda detecuetl vhd&anss.gnaﬂ:m:ﬁrdno vﬁ]dﬂdRIﬂéﬂeoﬁur B4 &5 danti fied by
the same rghgHRACE Qt”gﬁrlnvertlng input (-),- and receives a positive
‘reference voltage + VREF at a non-1nvert1ng 1nput (+).
The output of comparator 160 is also coupled to
. the control 1nput of electronlc switch 165. Reference
20 voltage VREF applled to comparator 160 substantlally
' corresponds to the =50 IRE level of a detected baseband
video signal from detector 54, 55. - Electronic switch 165
'recelves a detected video signal from detector 54, 55 at
one 1nput and a substitution voltage V (substantlally
25 correspondlng to the +40 IRE level of a detected v1deo
' signal) at another input. An output of switch 165 is Y
coupled via a buffer ampllfler 168 to automatic gain
control (AGC) detector 62 and a video output buffer 57 in
FIGURE 1.
. 30 ' - Noise 1nverter 56 is enabled whenever the

coupled to a fixed reference voltage (27{5 volts), a si gnal I nput coupl ed
a

detected v1deo s1gnal applled to comparator 160 exhibits a
magnltude less than {(i.e., less p051t1ve than) reference
'voltage VREF. At such tlme the output of comparator 160
goes p051t1ve, cau51ng sw1tch 165 to operate and substltute
35 voltage Vs into the detected v1deo s1gnal. Thus
negative-going noise pulses are replaced by positive-going
voltage Vs.“_Norﬁally"SWitch.lss occupies the position



10 S In FIGURE 2 the inputs to c?ggarator 58 are as previously
di scussed. *The output of conparator 58 is upled via a transistor 150 to
a®control "input of ~an electronic switch 165 associ ated with noi'se inverter
56. A conparator 160 al so included in noise inverter 56 receives 15 a
det ect ed vi decsksowmaforfrooupliing defeteotef4viltol Bigh@REolagt @Rtector

i nverting irung (-), and receives a positive reference voltage + VREF at a
non-i nvé&rting 1T nput (+). The output of conparator 160 is also coupled to
the comtrol i nput of el €EheopperationhofoBois@efinventer266 igolihhdbivBAF

applied to.co ﬁQ@grléQesgg§£?8§iQ{lgggﬂiﬁgipggQggggeggfg%?g ngslevel of

‘a detected baseband video signha rom detector ronif ¢ switch
165 recei vbs FUetect'HLch edusegnbransatast d8Potosgondecs ofbei nput, and

a substituti orcomdi@gion 66 £ ] tEaubsEe8E BbbYcaRsesCar 18aP9BIEAGe! 8ot Bg +40

| RE level of a detected vjdeo si n@l%%at an th%r |mgug. An odt put of
switch 165 i s TOUpHERE |%.é€%ﬁf?g? LOp| +PPRF 2635V ateht dRar i WhgERRYCoNt r o
(AGC) det ect orswilteindl @5 vieleainst jnt thef hermal bbsEtEHREaﬁ;i3QustraFed

Noi se inverter | . e i deo,sjgnal a i to
conpar at or 160f %Sh#%ﬁ@égiﬁgg#‘?%gégﬁgégs %ggé %ﬁs-gai ggs,éaﬁggﬁ%ﬁﬁggi’hgﬁy :
ref erencd@ol ieeganddass f thehoutputtsbatuspaf cbmpempiont 860160 goes
positive, causing sw tC"béi@ér"&sﬁ@ﬁ&é“Sfaﬁﬂesﬂ9§fbﬁ1%? §§GUREFU @le[eﬁf:&]

into the detected, video sigpal, - Thus negative=gol hg nol se pul Ses” ar
fepl aced by p&§ tdeRehihed 1B1488d1terr]. Nornally switch 165 occupies the
position - shown for corieibgsébaedeei@foVviilghali 88putoofChodigkect or 62.

Thecoperaon Al Jal s 4VEL{Shusten el L DL SIS TELET L L0 B2 R,
conduct . Ifhe hdamd imrswitcha$@! storaleddeausignall provessege600 be -
devel oped at tfiG-GAHAP! dNPU! YnSVELE8rdf3r, ihtR¥nce and chrominance
' ' frequency selection, and luminance and chrominance
processing circuits for developing R, G, B color image
representative signals as known. _

20 . . The baseband video output signal from noise
inverter 56 is also coupled to an AGC peak detector 62
which peak detects the horizontal sync component of the

- baseband video signal to deveiop an’ AGC control voltage
related to the magnitude of the sync component. This AGC

25 control voltage is developed across a filter capacitor 64

Y coupled to a terminal 30 of circuit 45. The AGC voltage is
also coupled via a current determining resistor 65 to an
. AGC filter network.including a resistor 68 and a storage
capacitor 69 connected to terminai_l of circuit 45.

.30 - An AGC control voltage appearing at terminal 1 is
coupled via an AGC amplifier 66 to a gain control input of
IF amplifier stage 50 for controlling the ‘gain of the
amplifiers within stage 50 in accordance with the level of

_ the detected sync pulse to maintain a desired signal gain

35 . for the video IF: channel. -

' The AGC voltage at terminal 1 is also applied to
an RF AGC-compafator.amplifier 70, which provides an
~amplified AGC voltage to a gain control input of tuner 42



switch 165 renmains in the normal position as illustrated for conducting a
detected vi deo signal to AGC detector 624}10 regardl ess of the output
status of conparator 160. Qther aspects of the systemof FIGURE 1 will" now
be described in detail. The baseband vi deo signal output of noise inverter

56 is coupheih e RF tRG eibc@bt P2if erFagpti Eieeuld 7251sagg a switch 58"

t i d i | 60 incl udi t , .
bd chr ont (TS BT AR o8 ohg i nehas i, EaBbaERRo RN FoRPRARLES S0

proceSS|nganreietendewvo&@agepang ﬁb ﬁheBAGcIvoltaggedermveaeﬁramlvégy

. signals as e.fha o] from
ng?se |nveﬁ§%$m@gils a %ﬁmﬁdﬁﬂ?oagnéﬁgggqeéégg 88%98i6§i§ﬂ$gh peak

- det ect $ t ha/histh z@ﬁ%ﬂ'mw thepgatnt statuse (Bagebaminimymoori yaxinum

devel op an g?;ﬁy:cs% reinel 489e. Aebatsﬂtieméhsrﬁeanbbusieaf vileasSync

.conponent . Nl S control voltage is develo across a filter

capaci t or (iiﬁtﬁpaatﬁﬁﬁ?ﬁ%chol ut; pfurema ra#ﬂg ABC voltage is

al s?) gQUp| eahwmish:e% gdmé abémﬁingnghreshaldroggnr'omn AEﬁpfarhterr netY\Drl k
I ncl udi n 1 stor. n rage citor conpgcted to t m na

of C|rcu?t YFéh i ¢ SbiéeAggtggﬁe oFCUBREREE A zgeﬁPpﬁﬁyﬁt & ni nal
1is ddum(ﬁﬁﬂuepnmIGIIYQﬁmmgélto ébreuit dain control input of

anplifier stage SO fog, coptémbiigdeifie a.Qngeéhﬁaangp h@'i:éc‘ﬁ"o&:hbg stage

50 in accordance with th eve intai’
desired si (RArafeivebs asseeiaked\v4ED FFbéﬁéﬁﬁéﬁ fxﬁ&ene@am t7ég§u§?d

termnal 14¢ ﬁkéoasmm Imdzt@laéoPEai\ESee rméggbﬁasaﬁal 'tfqéeém Qi twhiech

d dy AGC t t 42 .
D e AR ee fiass TirchiiTel Ve ol ) RO A S reBn b0 kar Hosi oa and™

i ncl udéss a dogkoming arskPblNsvoktageawhiéhr ésceouplledgeiand bafifee AGC
voltage derinpfh £ & $F'4h8% LelRinkiCd5%tB9aA"ARY" Bdht88)"i6R0%' Qe S gnal
tuner 42 to maintain proper tuning of tuner 42.
In the sound IF channel, the IF signals at
- terminals 8 and 9 including sound: and video components are
20 coupled to an IF amplifiet stage 80 which includes plural-'
gain controllable amplifiers. An amplified IF signal from
. stage 80 is AC coupled to a limiter 82, to a video IF
detector 84, and to a sound IF detector 86. The output of
limiter 82 is directly coupled to video IF detector -84 and
25  'via a capacitive phase shifting network 87 to sound IF
detector 86. Detectors 84 and 86 illustratively comprise \_)
four quadrant multipliers. ' -
A bandpass filter tank 85 coupled via terminals
22 and_23 to the 6utput-of limmiter 82 is tuned to the video
30 IF carrier. ‘Limiter 82, detector 86 and tank 85 form a
mixer for providing a 4.5 MHz FM intercarrier sound signal
from' the soundfand'video compohentS-df-the:IF signal.
‘The intercarrier sound signal from detector 86 is
coupled via an amplifier 88, a terminal 21, a buffer 89, a
'35 4.5 MHz bandpass filter 90 and terminals 18 and'19 to a
limitér network comprising cascaaed.progressive limiting
stages 91, 92 and 93. The stages:9l-93.provide an
- amplitude limited FM intercarrier sound signal to an FM

&



5 which determnes the gain status (e.g | mum or maxi mum gai n) of tuner
42. A potentioneter 74 coupled via a terrA 2 to a reference input of
conparator 70 establishes the operating threshold of RF AGC conparator 70
to determi ne the point at which conparator 70 conveys the 10 . AGC control

vol tage to cir@8EECERT BR-auPshecton 9% opexates (tamBthesakviddt ector 75,

operativel y asagsceimindgitolr abknddacnift 96k 6@1‘&7 :}sﬁ%t b
MHz vi deo carr#rg E'Pr es onds tao.the a luftkjdec mtedq:\?lt eo 1ﬁ(;'taérqreaiséelri'lmis
t

si gnal ‘& om ['i pgr'.‘af_g.ng &e nd girdie signaloouFhed
via a buffer aap8ibi sn.giiilané app&n.t@dn&haZ&:e‘a:mmmliE @ tarlaudi is inal

tuner 42 t 0 er; 4 .n 1he ound I.LE channel
the I F si g%al P{DQF rs%?:ng?:égg ghg%%ﬁiﬁ%#{}dll %%i}&? l&f‘&&ﬁ%ms
are 20 coupled to an | Aukepatice gainagondgroihioth theclsmdmd rIIFUrciiaxgmln is
controllable a SinA Iy F?}M! Qypl ed
toalimter Sgah%%bgavfm Beégak}et@eg"g’or anét I\éﬁa@ﬁeﬁ%ﬁ% (?Zt ect"{(:)r

The output of PREPHE °§2VF§38| LE.defecton &4 -t o Thedetectesd é%tt@rquﬁleT@IZS
via a capacitig€ gheeetski bui g &ahme@ %ial azﬁ@t@qllﬂiefietmctq 1% pass

Detectors, 84 apd.8 | ustrati rls dr ant rrultlpllers A
bandpass +$I te‘BgFag%iggrcﬁﬂﬁlig §1° yf %’i@ M @APAR T uBIut of
limter 82.is t:uupﬂiedotbhtemdaalsao, laﬁdcaxnr ASC ampliifiier &3 tdetedain 86

and tank 85 foeghgrg%xgha{lgr gggyugdn%aaﬁ‘ P‘%IFMI# g ra%?rrl er sound

signal -fromthe soun onent’'s The
intercarrier sound si gnafher §Nﬁ§-§ﬁe@ﬁoﬁ'1m L alsiced ndlndes @arnsiupprsesseai

a fermnal 21 s_?néuaéébdég 10035es:|. dViih hrediahdd With %é‘;ﬂﬂ'm ; Iér]@g“al S

18 and 19 mter oppri cascaded pragressiyve

stages 91} 92 Eff sSandapd. sta'&?sggfeg’?“%r&%’@é’ sdteqvdidau fdamad e Pmrm

intercarrier stepdina@nab bd esirtilit 4detiectapplied B ectsdigrid AR &F

together with 8ecoder 100 via buffer 57 which exhibits a suitable output
driving impedance, e.g., 75 ohms. A baseband video signal
"A" with a restored horizontal sync component is provided

20 from one output of decoder 100 to a decoder interface
network 110 in circuit 45 via an input terminal 12.
Interface 110 includes a comparator circuit for developing
an output control signal which modifies the charge on AGC
filter cépacitor 69 and augments the action of the video

25 AGC circuits particularly in the presence of received
suppressed sync signals. A potentiometer 112 coupled to
terminal 13 provides a reference voltage VR to a reference
input of the comparator in interface 110. |

. A DC voltage "B" provided from another output of
30 decoder 100 controls the operation of an electronic switch
* 115 to which a filter capacitor 117 is ¢oupled. In the
 absence of decoder 100, no DC voltage is‘applied to switch
115 and capacitor 117 is decoupled from the AGC filter
network including resistor 68 and capacitor 69. Wwhen
35. decoder 100 is connected to the system, control voltage "B"
causes switch 115 to be placed in the position shown
whereby filter capacitor 117 is connected across AGC filter



di scrimnator tank circuit 96 coupl ed tz;Serninals 15 and 16 for generating '
a denodul at ed baseband audi o signal. audi o signal is applied via
‘térmnal 14 to an audio signal 5 processor stage (not shown) including

di lif Aut trol ,of t d.,F ch I
Achi oved | rePBRUEEE 69 oeheReby TpGHERR R, tha 300 e SHIRTAR of vi deo

| F det ectoraséociheedewtheﬁmebpsugs:agnalcmfadiﬁlmtor 84 is coupled via an
anplifier 78, a lowp 4 resistor 79 and a
capacitor 81 coupl ed" ?@2 %Sﬁgﬁgeg?g téi’ﬁ 5%%5%% S MEGESPRTY BPhai
control inpstabilitynwhers thel deceodest dge RELivVENd s \compernsatid AARE 1 al so

I ncl udeg a e e 100 e r the i
pr oposeg 15ﬁg?ﬁ£§t§g gx§§8€$ﬁ Egg%a%a%% conp%ﬁéié\%ﬁqsa%rr}g%#gr om ter m nal
25 of circuPilhbsesongp| PEdLL¥es hordaamtalpdings Mdahasemtodnitheuf fer 57
whi ch exhi bpberatsoht 88l eneUtpdoddy \end reBRAAYed by The BxNME. A

baseband vi " with red r,zont aI sync conponent is R
provi ded ZOsga?aﬁﬁHOnemﬁﬁt BBWG&’d?@&%&r f&; t'r HA%Bce net wor k
110 in CI rcﬂutéﬁ uapaemtonloas a&mmaﬂephiésdrrﬁsera‘ lc’t:mplrlﬂlmswlhﬁtﬁﬁe? fa
conpar u r,ol signa ich nodifies -
th(rarpch ﬁeﬁci}’ﬂ gt ’égﬁ% 8§§ﬁ@%ﬁ%ﬁ%ﬁt§ ﬁ?é‘rﬂ@h Mq %2t he video
25 AGC mchannelpahangel gondiitiomhe qndaseme)fcmmteamectmmmd sync
signals. A egtBal spHEhE! tAl EneoWRrbdy I i kHa S AL & dilghence

vol'tage VR 0 a reference input of the comparator inin ace
vol tage "B" provi ded Moﬁ?&ﬁ&ﬁ'—héﬂmlpd'tc offrem desedeterlOMdsdhtrols the

operation 0£e§aoeéa0§yﬁeleza%t eligiﬂai Tdév\@!l @ dd Wi G FddHFivedd i S |
coupl e 5 ?e abs ge gf 86C0derpp85 vol.t.age |s appljed to switc
115 a5 capBEtoBr  15he; GeaRAsH, PHTRRo RS ABC WY &¥R4 udi ng
resi stor 68vﬁddocgﬁgnals'r' "§9 adenc3s app&umdmulli)me a:mm&w&@d to the
Lo T oS KEL, 888t Bra 19 E5 AU, b e Bl b oA o1
 output line results. However, some systems may require two
separate decoder output lines; e.g., with one output line
20 (C) conveying a signal with both restored sync and video
' information to be displayed,-and another output signal line
(A) conveying a composite synchronizing'signaltwith
restored sync but without video information, for a By
specialized use. In this example decoder output signals A
25 and C are similar restored sync video signals containing..
information to be displayed.
‘Restored sync decoder output signal "C" is
selectively coupled to video signal processor 60 via switch
58' and an AC coupling capacitor 120. Switch se'éan be a
. 30 manual viewer controlled switch, or a microprocessor
" controlled electronic switch responsive to both user
selection signals and automatic control signals received
‘from the decoder, depending on the characteristics of a
particular decoder system. Switch 58' is placed in a DECODE
35 position when decoder 100 is present and operative to
decode a received suppteSsed sync television signal.
Switch 58 is placed in a NORMAL (illustrated) position when
decoder 100 is absent or inoperative in the presence of a

»



capaci tor 69, thereby increasing the AGC tine constant associated with

vi deo signal AGC action. The |onger AGE tif§ onstant is necessary for
stabilify when the decoder is active to conpensate for 5 normal | 'y
expect ed signal processing delays-(as large as 1 mllisecond, or five

hori zontal |incegeivedrtalevision spgnali withf propeded ndur-suppressed)i zed
by the EIA st d. The normal, faster AGC time constant using filter
capaci tor 69 alone represents a conprom se between a 10 need for a time
constant</fast enough to HRcbhRfoPEEEeRCEhafnal SURRK§SSednaynLotelagndsion me
constant sl ow £iendl, tehdeihputngignalheoetibesctierohodl atvalk ertldseds
"flutter"._.An out put S|$nal 'gé fron1d§§od§r'18%;|s a restoreg iﬁnc Vi deo
signal dev®l opfttPREESSFEY FENGAREFANE] tBe dpEPdRr ipRutgsigne BButS| i nes
on ‘whi ch rest met iyortudedeinstheasyntAtestdrat€ioappeatrodulldope connected
t oget her inter 0 o) at :a.Si c u Li

osul 1o, Howeirretlye €68 MELoAdh Saphi™ ifeSral ety dRTBATY 3 Lighrekata
lines, e.g.,wisoneignapuviajeetpot 448) ofoRAWyifadtersddnalFnamplidfiers

restored sync ehd vides aLELEEBEI 98 hAqLBudirap! 8yed. opRdaaBBRERE" ofthRE!
signal line (A), conveyipg a congg5|te.sgnchrom|2|ngé5| nal wth restored

sync but ¥ t hotding i REGViAes  aukeBRored, S¥nc ¥ifge; 54qnaLcC £R VikA€O%exanpl e

decoder out putpogesssr /68p andndnéthee degblar batpatelifgnprewidessagnal s

containing information t e_displ .4 Restor sypc _d der, t put signa
"C' is selectiﬁﬁéﬁbfﬁﬁp?gﬁgt%geégegxgga%aﬁ %§o§§55§%%88g§ a°§m €h 58' and
an AC coupl i ngrecgiwer ovid2intevface Betwarkbdld $0r maantaliningwscrrect
congrolled SVW{§g$F5@ra§f%§&9p Qffssor controlled electronic switch

ot S

responsive to user ectTon signals _and automatic control signals _
recei ved ¥2 om t he decodeFhedeperarignonft ABCOARKadP8r A8t FERIYNCRIFR: WAEH ar

decoder systemnfwtfsbe 58101 andl eBedaGO 2iPECDRE 3% thROgetedwerhanldenoder

100 is present, and operative t ecode a received suppressed sync
tel evi si on sidﬂ%15£%§k%%ﬁa5%n gggﬁFECed in a NORMAL (illustrated) position

when _ Decoder 100 and the video AGC circuits of the
| ' receiver form an automatic gain control system for
20' suppressed sync signal conditions. In accordance with the
o EIA standards a video.signal gain change is not required
when the sync tip'voltage is +1.0 volt. A gain change is
required, however, when the sync tip voltage is more or
_ less than +1.0 volt. More specifically, a gain change is
'25 not required when "GM" as defined in expression (1) below
is substantially equal to unity, but a gain change is
requiréd when GM is other than unity:
GM = 2.143v. - 1.0v. - |
' 2.143v., - DRSS . - ' (1)

30 where _
S GM is a gain'multiplier factor;
2.143v. is the voltage associated with the 120
IRE video signal level (zero carrier voltage);
1.0 v. is the desired sync tip voltage level; and
35 - DRS is the actual syné tip voltage of a decoder
o réstored sync component from the output of decoder 100.
When expréssibn (1) is solved for the term DRS,
expression (2) below results: | '



decoder 100 is absent or inoperative in the presence of a recei ved
tel evision signal with proper (non- supprq ed) sync. In the presence of a
suppressed sync tel evision signal, the inplUt signal to decoder 100 al ways

exhibits 5 suppressed sync because t he decoder input signal line is not
included in the ggac=r eshamati Q1 cagygwl 1oop. Briefly, the decoder input
| ine receives only a suppressed SYigy Sstognal via output 44a of filter

44, |F anplifiers 50, video detector 54 and buffer 57. One decoder output

10OI i ne pugvn:ﬁgs games.eomzfg/,ne g g,eq:csd qna_!{h Gd O.Lsflﬁﬁﬁcgépcﬁﬁoé l‘gg t
ana anot ner ecoder U .Ne rovi,des, a St Or Cc.VvlIdeo Sl gha 0
AGC ol rcur 1 SUBPTERECR: BYc. S {inaY s bR R Y BRIaRC St

correct 5recBRSeﬂ;eviegna(k111g'a.ng the sync intervahp ome'reass othaxi €owder 100

i n conj unct e 1 an ; ' c |ver\MII
Inow beJ gesc#@ge\é\n ?EE’ %%%Q%Deccl}g’ %&g] %%qh e&%@ﬂﬁ%ﬁ? o? t he
recei ver foR&kPawhighofrenc agdisn %m@fﬁﬁ%mhaﬂngn Al prapaciiteync
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15 suppressed sync video signal, because the receiver would
then have no means of knOW1ng whether or not the video
_s1gnal gain should be changed.

Various technlques are known for developing a
suppressed sync ‘'signal. FIGURE 3 illustrates waveforms

20 representing both one type of a suppressed sync signal, “and
a decoder restored sync (DRS) output signal from decoder
100; In the suppressed sync 51gna1 the normally negative
going (below 0 IRE) horizontal - sync component has been
replaced with a 1 MHz burst marker of approx1mately 80 IRE

25 peak-to-peak amplltude centered between the 0 IRE and 100
IRE levels. ' ' ' - &)
o If the amplitude of the received suppressed sync
signal is correct, the 80 IRE burst marker will cause a
given voltage to be produced when peak_detected, as will be

30 discussed subsequently. Otherwise, under incorrect gain
conditions, the amplitude detected burst_marker will cause
another voltage, signifying that a gain change is required
to be produced. The decoder restored sync (DRS) output '
51gna1 from decoder 100 has a negatlve-901ng restored sync

'35 component of a magnltude whlch signifies to the receiver,
via 1nterface network 110, the amount of 51gnal galn change
requlred, 1f any.



35 DRS is the actual sync tip vB%;age of a decoder restored
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sbl ved for the term DRS, expressi on (2) bel o resul ts: DRS = 2. 143v. -

1.143v. GM . If the J S ng, t oo
high as is typical for F&We&sé&l %Q‘q}é‘ oéc)i dﬁqqded?oduce
?n outgut|5 Eﬁsagggmentdsnnmgbﬂbefbgnmestnmmny'thﬁ dynESifﬁﬁ?nEhﬁ%oﬂﬂd
or exanmpl e v S c c en acts to
nodi f y Whe chargé on iég B Egcfggg%EQaass?%hU|rgh%g%ig?%gtce a desired
correct video signal galﬁna dGHREa ke 3d SWPPIRS s8th S YD Wislecagd gifal of

approxi mtgly tHe buts@ makkerTtiype §s2FTAWred & Y vl RY (fi %]taCH
and current sougce CIrCUItSthBRé erface_ netwgork 110, The decoder 1tse

does not produ¥BLGh-BBFFES: UL St MATKETs By FEeEUERSYs | FR&di at el y
upon recei pt ofiatébed bupptemae&etymmpodﬁ@xﬁImﬂdmpmwaetﬁ&:ﬂﬁ@y\/%f

| d then h f t d |
shoul d be charBear-VB-Pead eBUREHRY. daTedtor 1k o P IGRISEAS Y Hbpr cosed
sync signal. ¢EntpRE slgna&srearesew@a@nmermfzc:he megnddade of Hdteh symes
type of aléUppiﬁg&f@aiyﬂﬁfé'tgﬁﬁkke%”@o g@ga%‘i‘x‘ier s Ly %%%%1&5@119&&1@“

si gnal from deco e suppres sync signa
negative goi ng-PBEl BwE8lEREPERL ﬁ?&ﬁF&Prs beh profaged @m dc &Mz
with a 1 Mz buiaeonsikaklofimager Qm:e&bellyc%x oEiEn%% siedde LoMRAK ideo

anpl i tude centeged level s. ..t the | i t.ude

1
of the recei veﬁlgﬁﬁgrﬁgggﬂng?ﬁé ?F&nglnrirl egé'r 9 APRERAT ¥ HhRE SR ker
wi l{|_cause a gemengyoktbaprotiucke apr otitpadt fixeom pemk detectted; 132 will be 30

S T noch oy SOLEBbbUnes B BE RS, MBS SR SARAY By i e
relatlvely high energy 1 MHz burst marker.

The detected burst marker from detector 132 is
applied to one input of a comparatof 134, another input of
which receives a reference voltage VREF. The magnitude of

20 the detected burst marker signal exceeds VREF under
- substantially all expected conditions, whereby comparator
134 produces an output GATE timing signal coincident with
the sync 1nterval. ‘The GATE signal signifies the presence -
" of the sync interval, and is employed as will be discussed
25 below.
From expression (2) discussed previously, the
' sync t1p voltage of the decoder restored sync (DRS) signal
from decoder 100 is g1ven by

o DRS = 2.143v. - 1.143v '

30 GM ' (2)
Gain multiplier factor GM is the ratio of the constant
peak-to-peak detected sync interval burst marker voltage
(Vl) which is expected to appear at the output'of detector

_ 132 under correct signal gain conditions to the variable

35 peak-to-peak detected burst marker voltage (V2) which is
actually developed at the output of detector 132. Thus
expression (2) can be rewritten as expressions (3) or (3a)

" below:
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a constant ampllflcatlo%?kactor K=1. 143/V1, where V1 is a
constant. Ampllfler 140 may act as an amplifier, an .
attenuatpr, or as a unity gain ampllfler for values of K
greater than unity, less than unity'ér unity, respectively.
The output signal from amplifier 140 is applied to an
inverting input (-) of différential amplifier 142. A
reference voltage of +2.143 volts is applied to a
non-inverting input (+) of differential amplifier 142.
Amplifier 142 provides an output DRS voltage in accordance
with expression (3a).

The DRS output voltage from ampllfler 142 is _
applled to one input of an electronlc sw1tch 145, another \/
input of which receives the suppressed sync_v1deq signal, '
e.g., as derived from input circuits of decoder 100. The
position of switch 145 is controlled by the GATE signal
from the output of comparator 134 such that during each"
-sync interval, switch 145 is placed in the position shown

for conveying the DRS voltage to the decoder output. At .

other times, when the GATE signal is absent, switch 145 is
placed in its other position whereby the remaining portion
of the video signal is conveyed to the decoder output.
Thus during each sync interval, switchfl45-substitﬁtes'the
DRS voltage from amplifier 142 for the burst marker in the
suppressed sync video signal to thereby produce a video

¥



Gain nultiplier factor GMis the ratio of the constant peak-to-peak
detected syhc.interval burst marker vol-t aa V1) which is expected to
appear at the output of detector 132 unde orrect signal gain conditions
to the variable 35 peak-to-peak detected burst marker voltage (V2) which
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15 actlon causes the amplitude of the suppressed sync video
signal applied to the input of decoder 100 to incrementally
approach the correct peak-to-peak video signal amplitude,
and the restored sync component of video signals A and C
from the output of decoder 100 will incrementally approach

20 the desired correct value of +1.0 volt.

The operation.of the receiver AGC system for both
normal and suppressed sync conditions is described in
detail below with regard to FIGURES 5-8.

' FIGURE 5 depicts a simplified version of the
25 receiver video AGC system of FIGURE 1, wherein
W corresponding elements are identified by the same reference
number. AGC detector 62, a negative peak detector, charges
capacitor 64 with a voltage related to the magnitude of the
negative-going peaks of the detected baseband video signal,
- 30 i.e., the sync tips in the case of a conventional
- television signal. Resistor 65 converts the voltage on
capacitor 64 to a current, I, which represents a charging
component of AGC capacitor 69. A current, I', conducted'by
- a current source associated with interface network 110

35 represents a discharging component of capacitor 69. The
magnitude of curreﬁt I' varies in accordance with the
nature of a given suppressed sync condition.



position of switch 145 is controlled by the GATE signal fromthe output of
conparator 134 such that during each 30-L sync interval, switch 145 is .
placed in the position shown for conveyi ﬂ the DRS voltage to the decoder

output. At other tines, when the GATE signal is absent, switch 145 is
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vi deo AGC s‘gﬂ;%sh] ?EeFF’G@%EgP Ofh&aRaFitor 69 is permitted to change is
restricted to help maintain the stability of the AGC
control loop. An AGC detector characteristic with linear
and nonlinear (saturated) regions such as that illustrated
20. is well known and widely used in television receiver_: AGC _'
- systems. R

With the decoder connected to the receiver under
suppressed sync conditions, correct video signal gain will
be established for steady state conditions. The internal

25 AGC system of the receiver alone would be unable to achieve
correct gain under suppressed sync signal conditions, and "\‘)
would produce a video signal With_too much gain. The
overall AGC system including the combination of decoder
100, interface 110 '‘and the existing internal AGC system of _

30 the receiver operates in a similar way to the way the

N intérﬁal'AGC'SyStem“of the receiver operatés alone under
normal, non-suppressed sync condltlons to establish correct
gain.

- Under steady state condltlons when correct gain

35' is achleved and the DRS sync tip voltage substantially
equals +1.0 volt, current I conducted to terminal 1 from
the output of peak detector 62 substantlally equals current
I' conducted from terminal 1 via 1nterface 110, i.e.,
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correspondi ng el enents are identified by the sane reference nunber. AGC
det ector 62, a negative peak detector, ‘changgs capacitor 64 with a voltage
rel ated'to the magnitude of the negatlve- ing peaks of the detected
baseband vi deo signal, 30 i.e., the sync tips in the case of a
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sync condi tions, correct video_si ain w)l, ] )
(initially). & hig ga:Ln condition is typically

experienced with a suppressed sync signal. A low gain

condition is uncommon, but can arise momentarily due to an

20 iovercorrection" which may exist briefly before the DRS
gain control action has stabilized just before correct gain
is achieved.

The values of 1nterface current I' shown in the
table of FIGURE 7 are produced in accordance with the

25 = voltage versus current response of interface network 110,
which is illustrated by FIGURE 8.

As seen from FIGURE 8, interface network 110
. produces an output current I' equal to 13 times saturation
.current Is(+)'when the DRS sync tip voltage is
. 30" substantially equal to +1.0 volt under correct signal gain
conditions. The "13 times" multiplier factor is required
. because the interface network develops output current I'
~only during each horizontal synchronizing interval in
response to the DRS signal from decoder 100. That is,

35 current I' is a horizontal rate current pulse rather than a
continuous DC current. The horizontal synchronizing
"interval encompasses only about 1/13 of the total
horizontal line interval. Without the 13 times"



the receiver alone would be unable to eve correct gain under suppressed
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characteristic of FIGURE 6. Illustratively, a linear
reduction in gain of from 0 to -0.5 db (FIGURE 6) is
associated with.a:DRs_synC'tip voltage of from +1.0 to
- 20 +0.93 volts (FIGURE 8).  In FIGURE 6 a nonlinear gain
reduction region from -0.5 db to -1.0 db and beyond is
associated with a DRS sync tip voltage of less than +0.93
volts in FIGURE 8. - -
The transfer characterlstlc of FIGURE 8 is
25 exhibited by a dlfferentlal comparator with an associated
current source, within interface-network 110. For example, Y,
the comparator may be of the type including a pair of
differentially connected transistors with -interconnected
emitters coupled to a common current source. Output
30 currents are conducted via a collector output of one of the
transistors, coupled to capacitor 69 via terminal 1. As
determined by the gain and biasing of the differential
comparator,'the comparator exhibits a saturation:region up
_--to'the'0.93v. breakpoint, a linear transition region
'35 Dbetween the +0.93v. and the +1.06v. breakpoints, and a.
cut-off region above the +1.06v. -breakpoint.
The dlsclosed ‘arrangement can also be used in
conjunction with a. v1deo cassette recorder (VCR) In such



gain control action has stabilized just fore correct gain is achieved.
The val ues+of interface current |I* shown '@)Lhe table of FIGQURE- 7 are
produced in accordance with the 25 vol fage versus current response of
interface network 110, which is illustrated by FIGJRE 8. As seen from
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desired [err] and [err] levels. The " tinmes" nultiplier assures that
current |I' can reach the | 5 and [err] levels. Interface network 110 is
i nactive (nonconductive) and produces a substantially zero output current
for input voltages of approximately +1.3 volts and greater, where +1.3
volts corresponds to the blanking | evel of a restored 10 sync signal wth
correct gain. Breakpoint voltages +0.93 volts and +1.06 volts are the

vol tages required to achieve results consistent with the AGC detector
characteristic shown in FIGURE 6. Specifically, breakpoint voltages +0.93
volts and +1.06 volts for the interface transfer 15 characteristic of
FIGURE 8 respectively relate to the -0.5 db and +0.-5 db gai n change
breakpoi nts for the AGC detector characteristic of FI GURE 6.
[llustratively, a linear



reduction in gain of fromO to -0..5.db (FIGURE 6) is associated with a DRS
sy”ﬂl““ mllyﬂﬂj”m from+1.0 to 20 g% volts (FIGURE 8). In FIGURE 6

duction region from db to -1.0 db and beyond i s
associated Wi tR a’ DRS sync tip voltage of less than +0.93 volts in FlI GURE.
8. The transfer characteristic of FIGURE 8 is 25 ~-exhibited by a

differential conparator with an associated current source, W thin interface .

network 11C@LAIMS: exanpl &, the conparator may be of the type i ncl udi.ng .a

pair of differentially c ct IS 4 i nter ected emtigfs
coupled to a comon curre ea SS&ct‘Ieer"?gérstﬁor ’c’tﬁﬁéﬁ??%&é %Bnﬁ%B?ed‘ via -

a col | ect otedeviwicsy axgnaﬁ aﬁdasuxn&blﬁ(ﬁax usnuthhtm wa@aolsbgnﬁP via
termnal 1gecARedetldy d?&q\iyecgea G LA D1 ST A ﬁoﬁhslgﬁ.;iefsg%a

compar at or, the conparator, exhibits a saturation: region u o fh

br eakpoiht sYétIethé’él"’Jtharﬁl“tJﬂﬂ? rHgnal shanned vmqiudrpengmmt Beans he '
+1. 06V. br @D deiedvidiy 2 Brdadtdst g $16n +sll&§a11 Hhaakpgest - The

disclosed rran enent can al so be. use |n conjunction wth a video cassette

recor der JRARS responsive toif &KEC e"s%’e%"%?%&ntﬁ%‘l}?%l on
si gnal can floer @mmlduuiztg) a dbertwd T setvaml qumd@: Esigd Dy esas@nc vi deo

si gnal rov to, an interface network

[ ngt he V @'Fhe | %%Td% éﬁ%lr [}% %Jep“‘f'lg)\r}?%él%%%n??’ﬂ?og?ﬁ'ﬁﬁl to AGC
C|rCU|téibﬂuﬂhﬁgwhianhmnqlunbﬁyvaﬁnan;ﬂamd(ﬁetaqpadlwzd&co$igdal;estored
sync Vi deo gipfadiaiRid Yomtrddling:0 @ tel evision receiver which need not

i ncl ude a decoder I nterface née mnrk * C L M S * CLA M: 1 _In_d

system for processi n§oiS® SARPEASSIE means responsive to said
detected video signal for providing an output video signal

with suppressed noise components during the blanking

15 1ntervals, and _
_ means for 1nh1b1t1ng the operatlon of said noise
suppressing means when descrambling of a scrambled
television signal is in process.

20 2. Apparatus according to Claim 1, wherein:
said scrambled television signal exhibits a
:suppressed-synchronizing'(sync) component subject to
restoration by said decoder.

25 3. Apparatus according to Claim 1, wherein - Y,
said noise suppressing means comprises means for
selectiVely coupling a prescribed voltage in place of said
detected video signal in response to a first control a
signal representative of the presence of noise components
30 during said blanking intervals; and _
said inhibiting means comprises means for e
developlng a second control signal indicative of the
operation of sa1d decoder for descrambling a scrambled
video signal, said second control signal belng applied to
35 Said noise suppression means for inhibiting the operation |
thereof. -.

)
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tel evision signal and suitable for use with a video signal d
responsiyve fo a scranbl ed tel evision si gna I |sai d 5 system hﬁﬁfﬂa"m “IIHHH"I"I
si‘gnal channel including input neans for- ving a broadcast typa m s *
tel evision signal and video detector means responsive to a received

tel evision signal for producing a detected baseband video signal, said
detected video signal being subject to noise conponents 10 during bl anking
intervagi of said detecded Iindeombipationappbhasusysvepr Eornyronesséng
suppr ess¥ng ' i di. detegt ' S oL..Rr qvi di ng an
out put videoq@?gﬁ%ﬁé%§@§?%%e%%ggégég%oﬁgéécg%%%ggﬁ?gﬁdgggﬁa?thgab?anking 15
intervals;aﬂﬁF#ﬁm#%§¢dPr?ﬂ$¢%$tiﬁ%P%héebﬁﬁiaiPﬁnSbgnéébdsﬁéds§Y§@ppressing
means when degiraidp! 4 Ngidéo as SGhaTDERENAEE €YhE10A1 A IPAPuL SmEANRS €68SS. 20

2. Apparatus accprding to ed tel eyision

C]§|n11, mherelf: said scCra i
signal exRi bi¥8CeL G RPraRERdoash bYPs Fg %§§ﬁt9nc6%%6ﬂ nBnREuBiEee t o
restorati on esedtoraneans. réSponsive to Peceivedrahssrambdedi agdto C aim

coupling a priceithiga PFERESIAN PRERa1E ERF SRS IRTES ORheS%efna i)
response to auisesambbed randssgrambledreidecasignrads,t apppratusce of noi se

Conponents:ﬂ%&hﬁffgﬁﬁéid bl anki ng intervals; and said inhibiting neans
cconprises_neans Tor devel oping a second control signal indicative of the
operationi8f said decodePi$®rsueREeEAbRIHeans FefBPRAIVRIES dp§REEedsai d

second contr wi&é@.r@ig@@iggf@iapifafediagnQSoﬁejadt Nei&€osypPghasei gtaeans for
inhibiting the é&eratl(?n t her eof . 24 4. | n conal nat | on \ﬁ:ni)_hl a sﬁstem
f of_pr ocessi rFRRFEFSCT APTE EPBRARERES JPELRY| ¥iAEP oR1gNGhaPLARE1RI
intervals; |
' decoder means responsive to scrambled detected

15 video signals for providing a descrambled video signal;
means for providing a control signal indicative
- of said decoder being operative for descrambling a
scrambled video signal; and
' means for coupling said control signal to a
20 control input of said noise suppressing means to inhibit
the operation thereof.



scranbl ed broadcast type tel evision signal

[ appcl udi ng 1 nput neans fgr 5-receiving a broadcast type
ﬂmmlllumn”mum and vi deo detector ne responsive to received
unscfanbl &d &nd*scranbl ed tel evision signals for providing detected
unscranbl ed and scranbl ed video signals, apparatus conprising: 10

noi se suppressi ng neans responsive to detected video signals for
output video signals with suppressed noi se. conponents during video signal
decoder means resgon3|ve to scranbl ed detected 155gﬁdeo

gﬁbllng

bl anki ng intervals;
signals for prOV|d|ng a dEBcRafBFEEMy

si gtE@ievIlslidﬁtsi@n&i aaadsd@easgé bsrnasepﬁiehl &ev&aéodea

contr ol

f@EoPEPgREFingeanbrpadcpssyi

sai d system having a video

)

provi di ng

nbl ed d ans for u sai d control gnal to a
gosgoﬁircfé4$%R§£%?£€§PﬂnﬁbY§e uﬁp?@gémhg aegﬁge?osiﬁﬁﬁﬁv aPE@réﬁQFatlon
2comprisig: L M S * 5. In.a systemfor processing a brogdcast
type telegevision signal. L1ab th Ldeo.signal coder
rggponsﬁge to a sc?aﬁ%?éﬁg %%§s¥§ﬁa?éc§§gé$%tﬁsgggﬁﬁfﬁsPﬂgSlgnai

i nput meansSdid inpetvneans incivwdingnmeansafersprddiopnyg ewans i ncl udi ng

t her eof .

means for pfockihddiafe |

responsive to saird I F_si
sai d detecteddﬁbeQFQEOmgﬁaﬁaPeSB@BﬁgVQuE?eﬁ@l@oIﬁoEégnéénﬁ@ﬁents

si gnal ,

roduci ng a det ect ed baseband vi deo

ﬁ£§§ﬁ§ﬁbﬁt?1f§egygﬂgx (1.F) signal; detector neans

during bl arﬁxrmoingraaaét@étéal Hagdebsadedigedeqi §handl sagai Aetabied MeANS
ouf put cp d to,said jn u& geans and an I nput; _noi,se
T VD SPRAET h15g! SLIRUL TE°R51o8 onbonthts aliing

havi ng
suppr es
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blanklng intervals of said detected video signal;

gain control means hav1ng an output coupled to
said input means, and an 1nput

noise suppress1ng means responsive to said
detected v1deo s1gnal for prov1d1ng, to said input of said
gain control means and to sald decoder, an output video
signal with suppressed noise components durlng the
blanking 1ntervals; and .

means for inhibiting the operation of said noise
suppressing means when descrambling of a scrambled
television signal is in process.

6. Apparatus according to Claim 5, wherein said
noise suppressing means comprises: '

a comparator w1th an input for receiving a
detected video signal, an input for receiving a reference
voltage, and an output for providing a control signal; and

switching means with an inpﬁt for receiving a
detected video signal, an input for receiving a reference
voltage, a switching control input responsive to said
control signal from said comparator output, and an output
coupled to said input of said noise suppressing means and
to said decoder. |

o
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15 detected video signal for providing, to said input of sald gai n control
neans and t*o sai d decoder, an output vi-deo gnal with suﬁm,

cdonponents during the bl anki ng intervals; g means for i Immm"”m”m
operation of said noise 20 suppressing means when descranbrln of 4
scranbl ed tel evision sign oce S par at ys .ac ord Lo Clalm
5, wherein said noise supgresgpﬁgr HﬁsaESRﬁpFAB tozggalm (¥ Jh%i
conparator with an input &aidrtaRibiegna dehnetedmptdeessag&@hpaﬁaudnmwlth

i gnal - and Swi PRt RThoERE GPEALEARBR0E o ar ShEeL PoRROR daro dED Y (o

signal, an |npureéexvxngeavsmgnalrehdnea&ev&Ooﬁothagpreaeawet@E‘m@adontrol

| nput responsi v, eéBdé?'EofogéégkaangEQ b Er-3Rbd GOTRARA! Q5 g &PU%nd?
out-put coupled to sard 1npu i Se suppressing neans

decoder . * output fer Brovmmg Appensrod séevadi kg Said aaqnt@olvmpém
sai d inhibitingofeanssCcedPtbAtAgamegaBarator with an input for receiving a
ref erence voltage, an input for receiving a signal indicative of the
presence of said 5 decoder for descranmbling a scranbl ed video signal, and
an OULput for providing agconar aysaéanabrt procedsiant &obrioaddasyf tamed

- swi tching

si gnal subs RfFﬁi?ViAﬁigﬁéggpﬁgéegb‘gls%‘ YP%‘%ZF’?%?&I{E e é’qft ?o%”%{u ng |

drawi ngs. 15 reference to the accompanying drawings.
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