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| NTERFERENCE F EL DI G TAL TELEVI SION SIGNALS This is a 28 M.‘i\g 2003
conti nuati onjﬁ%@ﬁmw& ent application sepal No. 031321,94=t filed 21
March 197. The™l el ates to NTSC tel evision signal receivers and)

nore particul arl y)'o®®21 nprovenents iii such receivers for rendering them
substantially less 5 sensitive to interference from co-channel digital
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CHANNEL | O describes a receiver far the video portion of an anal og

tel evision signal that synchronously detects received anal og tel evision
si gnal bot h i n- pAaseisarmgntjuadioatinpert of asient applicatpnoenalide.S88/§3 Ifefiloy
avoi di ng anggifieéj g%th varactor diode tuning, the Ito receiver

synchr odyne Mrrch A8 -frequency (RF) anplifier response directly to
baseband, so an adjacent |ower channels nay appear as an imge. The 1 ~

quadr ar ur e- phase T3¥REALABR PatdelACTSOReIE ASIBRRDRA] RcARAS ndthéeed 90 at al |
vi deo frequenci es above 750 kHz and linzarly conmbined with the in-phase

synchr onous paricelatly ot impspemsats io ssepsrases iforageddringduem sybssantiptmdesss

transl ated to baseband durin synckgrongHs.%Et FCt i.on.of .the video portion of
the recel velrNFE 18iyfgFrense iom ce-channel figigpreleyisionsigaals. | " joes not

di sclose the fact that this procedure also 20 cancels the vide
above 750 kHz. The attendarfstREREINDUWE TMEENVENTIONEqUenci emummmmmmﬂ@m
acceptable in small-view ng-screen tel evision receivers, however,” suc
those used in lutist watches. By nodifying the band-linmted video ‘$T§Hial
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rtifacts off EoE VRO E TR BNGT RECETYER VT HEh SR SHIERERIUES  crovea
fromthe baﬁéﬂd@ﬁ@%@ﬁ?ﬁméﬁ SROVANBOWER AIS/ACERTRIANREIOUL . _
Presumi ng that the time constant of the automatic gain control circuitry in
t he recH) vedescsbes § maeiver?for the-video partiod oPOoDBaltelevistont agnad g | i nes, the

quadr at ur e- phase synchronous detection response need.be phase shifted .90
only for fr@ﬁl‘i&?&"é%‘yéiﬁl’f\?@ '5“1‘%aEE'PS(5?48‘?‘?‘?“?5“&@‘%%{’15}'??2&5@? of co- channel

interfering. ol Qihal. eYh $hPiove neRR kg ule byl V8idIAE dnb lifldrs SRR L03di882!
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hori zont al @&l e sdckedv@r synchrodynes the radio-frequency (RF) amplifier response
directly to baseband, so an adjacent lower channel may appear as an image. The

15  quadrawre-phase synchronous detection response is phase shifted 90° at all video
frequéncies above 750 kHz and linearly combined with the in-phase synchronous
detection response to suppress image frequency components translated to baseband
during synchronous detection of the video portion of the received NTSC signal. In
U. S. patent No. 5,122,879 Ito does not disclose the fact that this procedure also

20  cancels the video components above 750 kHz. The attendant loss of fuminance high

frequencies is acceptable in small-viewing-screen television receivers, however, such

as those used in wrist watches.

By modifying the band-limited video signal receiver described by Ito so that
the quadrature-phase synchronous detection response is phase shifted 90° at all video

25  frequencies, artifacts of co-channel interfering digital television signals are removed
from the band-limited baseband NTSC signal, it is here pointed out. Presuming that

the ume constant of the automatic gain control circuitry in the receiver is a few



SUMVARY OF THE | NVENTI ON A vi deo signal receiver with reduced sens'gj¥LQy

to interference fromco-channel digital television signals is cons-r\’uati‘t-:*dzm3
in accordance with a principal aspect of the invention to include input
circuitry for selecting a vestigial sideband 10 anplitude-nodul ati on signal
descriptive of a video signal, converting the selected vestigial sideband
anpl i tude-nodul ation signal to an interpedi ate frequency signal, and

anplifying the ipnternediate fr C ignal to provide an anplif.ied
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si gnal as opliagt akky 90BeRY Yadrdquehdidiesode ¥ FleRiIStRk i@ ke whifddld ofsi deband in
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i n-phase synchronous detection ? 0 response and for generating a

quadr at ur e- phase synchr onousS@eMSRIYERE TEEPDASENTIPIN frequency conponents
of the quadrature-phase synchronous detection response above a prescribed

frequency are phase,shi.fted by substantially .90 by an.inverse Hilbert
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the video signal 7?5 described both in the full sideband and the vestigi al

si deband ofaspéme of €stingérdionsp debuiednputplréuiuy éoneteating & yestigia sideband
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or adder, and Yor ntial conbiner", or subtractor. I~ Y

20J3 -3l n andaemtifgiaguhd intdrmetiherfregspeytssgnef tot frevideae atmiptified irtermediae
signal receiver includeg circuitry for recovering higher frequency portions
of the vi dEFRrPRiYaYSRAS The Betheioh SEaRent amPlBidsamashiven S8 eégfls@aﬁy

si deband anpl i.t -mdul gt i |4 t L Bk Shi @i ale & and The
vesti gi al - Sretbis RS L0 EamLOne ful kel plBUNEE L RIA RIS

circui sy fiHe veeGOUWES il ANY agipitudbmemubitioy sipakk is osiscted fibheany degdesngoél s
selectively filtered to renove the pi|lot carrier signal conponent of any
co- channel adplyratiay of @izangls plaass pamed Whithissubisciorfrentei ag 8l ¥mshy artifact of

such pil ot c%?c&%h{?ﬁrl alitisggtl%é% aﬁ{)rg%hog 1&?3&&»’?&0%3{?31? REQYFE .n@grl?:&%ﬁ_@%r frequency

portions of ®Vvi deo sign recel ver r incl udes

circui try frculty"SREhnsn6@IPiatengtht Anplifise iMérgleaiatd fregueang yigpairwitons of the
video signal with the |ower frequency portions of the videg signal, which
are descri respepoorvidap qaneerisignal. SrepERENSRAIN PIESY BEIChIANQHS 4188 hd of t he

tigial sideband Lit ude- Lat.i ' ig b tially
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signal . BRIfquBESRIMpUNes OF thttdua HRAV-lask SyddhéddnSddreci?in &spenseabote and 7
are each a schematic diagram of a respective television receiver that is

capabl e of amewiibed frehTSCy arcaphase shifted byhanbstanualiedq” bysnpmrverss HHRES, whi ch
et Peten LRI B R R g B chisaste 1
detection response for recovering lower frequency portions of the video signal
25  described both in the full sideband and the vestigial sideband of the vestigial sideband
amp[itude-}nodulation signal, substantially free of artifacts from any co-channel
interfering digital television signal. The term "linear combiner™ as used in this
specification and the claims appended thereto is a generic term for "additive

combiner”, or adder, and for "differential combiner”, or subtractor.



FIGURE 8 is a plot of preferred spectral responses for portions of the 20
television receivers of FIGURES 1. 2, 3, 4 and 5. FIGURE9 is a SC?WhiYC

di agram of synchrodyne circuitry as can be enployed in any of the tAY 2003
television receivers of FIGURES 1) 2, 3, 4, 5 6 and 7. FIGURE 10 is a plot

of preferred spectral response for a portion of the teievision receivers of
FI GURES 6 and 7. 25 DETAI LED DESCRI PTI ON FI GURE 1 shows a tel evision

recei ver that is,capable of cel vin E? anal og TV si.gnal.s_as well as DTV
si gnal s. Q/er-théggl Cro_r?%/nﬁcewt“ﬁeqlquer\?él‘esfia&%c roié c'&é’f"?[ﬁ)é” gicgvﬁgffosﬂﬁ’%ﬁ["écfé‘fe\?ed by
an antenna inchides 2iFBlitrdyifecreboveding Athhesiraqedcy poY8dns ofthe viied-signar 2003 -4
radi o-frequency anplifier 2 and supplied toa first detector gﬁ The RF

anmpl i fier 2dessdbeden thefeli sidehand odtheebiinial sadtbasd abpétudemporylativg Sggét her

function as,a tuner For.selecting.said digital television signal fromone
of channel s 3tNFiF & V&S ?8@5?‘}“&5?‘.6Heﬁ‘%rgéa%hwgﬂ%%éﬁaf‘eﬂ?é‘u "PB'8§8t ect or
3 includes a higphkd kO ciR8kh ﬁoaﬁ&Bvémmig/ﬂewewr&z poREtls o3 QSEGiliks at i ons
tunabl e over a Tpr equency range above the ultra-high-frequency (UHF) TV

br oadcast basigdalamdelactivictystltaredk wrrefnore thiexilogeartier fignad toinpomdntoseny | at i ons
wth a TV si nﬁl sgl,ected by. t he ag] stag?é tuned RF anplifier 2 _;or
upconverti n@g'f arnebfigieidaleyiyiog;signal TS eioar &3 aveyd gyartifact of such pilot

i ntermedi at ez {: (S i R & I R PRV : :

i nt er nedi at gﬁ"rE lg% gﬂ%}%l%ag%g@rlgggg‘{bga§%C|t°v§rl#ne§qlﬁ§}r{1\égﬁ§esﬂugﬁl§3’v%or%lﬂ%s %fstgf é‘r?é&
channel s i nsighsl. TheUhteoBignat eacieasinhargeludfiecifuingt fodBhentyoromdbigingpl i es t he
hi gh-1F-band signal to a UHF-hand jnternedi ate-frequency_ anplifier a for
NTSC audl o gxoghgs.he& CqRERIRYHPRS qfﬁF?eY‘H%ij‘&P%-“r‘F’b@Gi%V fEgAYENEY ROTIgNY of

ful | band NT i ' Ly; : ' j cy

anpl i 11 er 607 F R PR HigtDp ot rifed b RO, ALSPIBBAI LAt bEHEATY, |
| F anplifi esidetaind oF tignekstigial @debapd bnplitutio modaiohisighak andwhidedrect ors 7, 8
and 9 to be downconverted to respective VHF-band_ i nternedi ate-frequency
signal s in stbylaRtiplhntrepef Btifackdramagy s-ghanneldgiseisane digiteb fediradomsignal

br oadcast channels. The second detectors 7, 8 and 9 share a comobn second

| ocal oscillator for geneéﬂ%nggemdbﬁ@plT}@g@i @iiens and have
respective 30 second m xers for mxing those second | ocal oscillations with
t he responses of the UHF-band IF anmplifiers 4 S and 6) respectively. The
VHF- band | F si gnBIGUREGSM, 2h3, 45 échad Heteeattna schetratt diagrath o8z aergeiar €
respectively supplied to a VHF-band internediate-fr ency anplifier 10 for
NTSC audi o $igyiagn recaiver tpips s%gﬁik)gﬁ@cn%%ﬁ %l@é&%lgﬂﬁ%*g&ﬁﬁaisf%‘é#“ll f or
ful | band NT, s < S : ~ - i ' ency
anplifier 1§§%%1%?@%§8e1%gﬁﬁﬁ %)i%g‘gnea‘n?e/m'lgﬁ%% %Flh ggﬁ{jdﬁ?gl’ gﬁgﬂi gle%?s 4, 5
and 6 i ncl uglessnige iRDTVasignutd o eoveharnd] GAMferfrig WEBE ahelogUHFsighalsend NTSC
audi o signal) for UHF-1F-band full band NTSC vi deo signal and for
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ampl i tuge 39,4, cglog§gve§rogFf@0§E§q§i2,ly_4ié;gg|5ement ed at UHF than at VHF This

is the Teason for preferring to deferrine overall |IF response for
UHF- | F- band NTSC audi o signal, for 2 ~1 1~1~,Y 2003 -5 UHF-IF-band
ful | band NTSC vi BE®UREdnak sehwgnafio didgkia bfsypehobdMiSGraniiuges bimgbs signal in

the UHF | F band rather than jn, the VHF | F e.SAWLilter.,in the IF
ampl i fier ~¢m@97%t%%%49\7§r°&|fFCﬁlY-e’%%&%ﬁﬁ%‘gggr2fh|4|- Bahd" N1 sC vi deo
signal pererably hits substantially flat am:~littic re:,ponse tr 5 those
portion of the Vj @%Sﬂogg@bno&aﬂpﬂegwreaf%at/aﬁﬁn%efskﬂzgw&ca porieRQrkidz to at

e -

| east 3.5 VIHz above the lower limt o -wi dz TV broadcast channel
as ~ut VSB wiMdviignakeiverstof BBURES® and 4t he UHF | F band) that rejects
i n-channel and adj acent-channel NTSC audi o signals, and that has

substantially |inear phase res r it ; passband. The SaWFlier
in ther}PF anplifier ~ may suppﬁg@%#gr@g@gﬁg e pilot carrier of any
co-channel interfering ATSC DTV signal, so long as |inear

FIGURE | shows a television receiver that is capable of receiving NTSC

analog TV signals as well as DTV signals. Over-the-air type television broadcasting

signals as received by an antenna 1 are amplified by an adjustably tuned



phase response is maintained to 750 kHz from N-rSC video carrier ?regtﬁn?m
The self resonances of the IF filtering for full band NTSC vi deo S'gn )

whi ch are stinulated by inpul se noise, are near the mddle of the IF
passband. So) rimng effects caused by inpul se noise are |less apt to affect
baseband vi deo response below 1 ~ 750 kl-1z if the ILF filtering has at

| east 3 MHz bandwi dth. The SAWfilter ip_the IF anplifier 6 for determ ning
overall IF response For NISC video highs signal rejects in-channel and

adj acent - ch@fifelredvrsey amglibersd gitaiupphsiiopr farfedeadsityr X HT e BAWrplifiee? andhi bi t s
aroll-off s | rl.7 r_.so of the 6: MVHz-wi de TV broadcast
channel as {hrgélﬁés[{bgfeé:cfvr\ﬁohaf’ Rhé JB%‘F%’B%H‘%W&C@&WQ&“%%%fﬁfri F PS¢t neear
phase responbdighaoBRBn Jimkl BosSORMT chdiR]s Rl @bl 15&kichf 4 B¥GTenk, 75 Mz
or so of the 6-Miz-wi de TV Br‘oadcast channel as translated to internkdiate
f requenci esbandj ddie SirsdicsexnB-iotudesed finmmscalaadiilotos suppdying fing (pidlot carri er

f - L interferi ATSC DTV si | d the i.n-ch NTSC vi d
carr or S re AR Mpde B R e H B g ey S o ey A AV
roll-of f fafroidt@stRR8an®2dirdiAG e tio? 916952 U{alﬁfg@f MLM%%M[Q&O&JMIPEW&QR%}

channel as translated to the UHF | F band rejects 1 n-channel sofin
si gnal . Fl GeREe8 bytbeedjtibteblgtesiadeRF amplifidrl 2 foe aptonsertingaposnsased 8y ref erred

to the | ower f[equenc¥ 0 }_h_ffhe original transm ssion _channel) at_the output
ports of t &N 19 generte i ntgrmediaignigequency signgl ina 6-MHz-wido 3/ HB The

UHF- band | B @pRidikeStSuzdo m LGl | o gain
anplifiers lg‘lo{r:{:Hdrli E\t/"i %%‘uta-?'ugl @@é&%@ﬁéﬁ%@%#ﬁﬁ%ﬁﬁ?% n&%&?é@lﬁsﬁg’gh‘énces

t hat mlfi mUWEF MW biopHeasr kdridect i ons and for overcom ng the insertion | osses
of their conponent SAW.filters. The VHF-hand IF anplifiers 10, 1.1. and 12

include 5 respective control] ed-gai lifiers that provide up to 60 dB or
nore anplificati fﬁ%‘g“w %ﬂRHHTSIiRQ%TIhWQ siggal @ URF-bendeach i ncl ude

stages wt ) t] Pt der | L ] se to the

out put si gErgF%%}%getP fg%htgﬂ;g ajln%lg%'f)#??rﬁg?gd;%hdl %ﬁ%ﬁéggo 3@%2?’% preferred for
t he better imeinselidediaqecicy aniflifieds forfolbdad NUPL ivideersighal, anproyi ded with

del ayed reverse automatic vain control _in response to | 0 the output signal

| evel of th&lk-Pangintsrmediaterirequeney paplltifelonNTiSGevidearhighs sigpal fiher 10 is
applieds:to ' riizer 2 ecto ' : pl.i B vl Hz

i nter cg'? ri é%ggg%rglgrfi?%t%%{r?reb&ﬁ g?@%géﬁﬁgh‘té aé?gﬁgg su?’P lcl)é&jaﬁ) rf:gnpteégtrl?:Iéabrercloré':rl sound

i nt er nedi adetettoegued Bwe doveicodveliedio flipamipt MHBSaind | n. nost desi gns
symmetrically limts the anplified_response for application tqo an FIVI |~
det ect or 1m‘emﬁ’él'¥81freéé%fl§b!t5tﬁﬂalf$nﬁéﬁi%gﬂtﬁe@l%‘&é@d{fﬁﬂh%rﬁf&ﬁ‘ﬂﬂ%e%udi o signaC
supplied tq_& Q0 [ h ej ver per
convent i ongl\’S1i 'r%gcsf‘?rﬂég?&?fﬁ%agg%‘%‘hﬁ%e@%%ﬁgﬁ %‘*S“S{’)’rs :7i’ gﬁhqgggér%%hég n?%‘f'%%

recei ver tygoadllddal baglidisiefor gértaMghecund |66t asielattns @Hd hive rellszfﬁectibé‘ NTSC
audio signals are selected wth narrowband tihering in the IF anplifter5 =~
and 1029 hascqead sninersfor magaAhosiscondiaraliaseilguonssvith iegreposestad the

i nternedi a e Cies, the.intercarrie u te r. 13 n_be

provi ded bﬁ'hﬁ%ﬁ;ﬁ@fﬁ?ﬁé’ts ?ﬂudlfgirpﬁpg%t‘%ehesﬁﬁngﬁgﬁaf]?ifSfﬁalrsgg%ﬂ?e by a

vi deo carr k&iong dPRtioedebér0rs 2 gtal ychrd Q@ﬁécti%l‘?'shb%ﬂé@lﬁo'aWIqFfb(é.Hdtry 17 for

synchrodyni ng the full band NTSC vi deo signal to baseband. Alternatively, if

t he NTSC aindérmegiggnriieguency agplifet HlonNTI$ G dudiesigng, tors VHE-BaRd2~ anplifiers
4 and 10 that sses both the,. i a i.Q carriers, as transl ated
to inter rrpmt%ﬂ‘ge%'far’% ﬁ%‘ffé‘%g?‘p@giqn%f gﬁ@ﬁ?ﬁﬁ%‘;‘(}g& §1§’éﬁlaﬂdetf3'a sound) the
intzregyri W}ﬁ@&ihdin%@@i@g&&rfréqﬁewimr £} WWTS@Q/Hch'bﬁéhslc&ﬁgrﬁ@” be a

squar e-| aw devi ce. eo carrier is then no | onger supplied froma third

| ocal oseiliator in the circuitry 17 for synchrodyning the fullband NTSC
vi deo signal toThadBahand IF amplifiers 4, 5 and 6 include surface-acoustic-wave (SAW)

filters for UHF-IF-band NTSC audio signal, for UHF-1F-band fullband NTSC video

signal and for UHF-IF-band NTSC video highs signal, respectively. SAW filters with

steep rejection skirts, but with pass bands having linear group delay and flat amplitude
30  response, zxr'c more easily implemented at UHF than at VHF This is the reason for

preferring to determine overall IF response for UHF-IF-band NTSC audio signal, for



2 ~f~l e ~r ~~3 _7_ Qutput signal fromthe VHF IF amplifier 11 is
applied to the circuitry 17 for synchrodyntnb NTSC vi deo canter ntzgplﬁag\[i 9003
t o baseband) which circuitry can take the formshown in FIGURE 9. "Both’

i n-phase synchronous detector and a quadrat ure-phase synchronous detector
are used in the circuitry 17 for synchrodyntng 5 NTSC video carrier

nodul ation to baseband. Synchrodyning-iss carried out in the anal og regine
in the specific circuitry 17 for synchrodyni ng NTSC vi deo carrier

nodul ati on tWHbdE disadduldbepddNTYC vidgaaienplanddendhseld -kandthES ¢ ryi¢sioahi ghs
synchronous detect or d t he quadrature~sphase synchronous detector 171
used for thiségrﬁﬁ}“ptg‘géﬂgéﬁg?ﬁfrtaﬁfégmﬂéﬁ’H'ﬁ mgﬁéi?‘?@e anal og-t o-di gi t al
converters 17? and 173. The third 10 local oscillator 174 in the circuitry
i 7 supplies oscilTmtsQnsfiier (A (RNEFSimgifled sttbeddismhiag @ vemtidRresneuse fet ect or

170 and supplies oscillations in +90 phasing or in -90 phasing via a phase
shift networtkilggs ¥ 6S¢ hedeguehohpigtesiphasesbyanilbndtg ot et §Fpo1sg {0t The

third local pscillator J17a,Ls . ontrol | ed oscillator [ )VA ut Qmati c
frequency ad sﬁt?z?géorﬁ’ooﬁtdf‘colvgét'lg%naé FgRHs ERLEENS u%n'{%%s ?%dejﬁgzr‘w\o/a?{ﬁ%%ft 1$
appear ance of 5 MYy fKRAURNRYves RRROMARE 6-N[AZINGe TUastbAlcdEchaRA %€ LS VEHE onous

detector 171 response. FIGURE 9 shows the AFPC signal being generated using
t he conmonplidei@esisaranstogd wrthabiEnEiand thattizjetrs tlmeharashandses of t he

i n-phase syncghronoys de r 170, and the quadr gt ure-phase synchronous

det ect or 17J?db?rc%“‘fqlf‘laf‘%‘ﬁé\g’%@a‘l’%ﬁ/ﬁﬁg?sﬁ'\gﬁgﬁ 2§ Séﬂ‘?ﬂa@’?g?eq’ AEIERASES of
the |owpass fichtehg id tFsARM. ?Phel A WA ReTHIkd 1! drfilfleY 8! ay luppresk By fojBdixer
178) and thetmroegﬁ(flt in product is fi Ilteered b gq‘lﬁof~~paas)?%b?| tberrlfQ Ito
gener at €0t hehe-piRE cairgemalf afipco-chennthinredfeliog ATSESOITM agreu, stAotg as linear

Al ternatively, synchrodynina. NTSC_v|deo caryier dul at.i on to basepand can
be done in tpﬁés"dieiﬁotnéi? ISTRYRIRNCEP dp g@ﬁ\f@m {qr{gct‘gg%f’ R frl)equency SFRe

i ntermedi at . ] 1o SeREN 45 QidnBe WHi

i nt er medi at gs‘fff%gld%{r}%oggﬁqgeﬁ%?éfﬁ%g?&?hi S avbdi gglg%gparw&gérgbl ens Wth
the two analsogrlatedlbgirhpllscooive atearear thé Zniddid of 13 Iffi fabshandg Seormyihat . in

conversion ~atn. The digital response Q of the quadrature-phase synchronous
det ect or 17 Effeqts causeribyimphlse naise REr IFISEPT torrdTest PryeRAN ISP UBRPBINEht s or
t he NTSC.signgl.{i. : S € R ve £80 kHz in frequency) plus

t he arti?? actglgaé‘r}&tlﬁlzh%lﬁ"t@ggl?‘ér?g?ﬁggﬂgéﬁﬁgg&aag\f}é@f in the response r of the
~n- phase synchronous detector 170. The reader's attention.is now directed
back to FI GURE | .ThtlSsWHiltdaén tHer[&ranfpdifier p fendethethiniyg derall IR respbhse; fére703
_8_ response of .t he quadrat ure- phase synchronous detect tn the

synchr odyne M4 %mdﬁwﬂ:sﬂv SiEpapleissE 181 RNG %adgﬁtqsm-ameﬁf@é%*dzﬂ |

frequenci es ahoye | 2y Bited QARG BlIdPELE Wl B0RE o7k GHishr v 18
Fi ni te-~an3 %gl\éfaérgdpé)rgigéé%*g?tgglk flhr%ers SUi trgl)l e 10' pr the nverlsErE%EIisl bert

t ransf or m ciof eisi 8-MHZ-8/idy EViknoadeasinhidne! &b tranklated-eltivUBIFdR Bindecdihaer art .
The ~nvers~ Hil bert transformresponse oi: the circuitry i = is linearly
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artifacts, QweRgedifte FRQLIncHsREeas atjdednannanhe] NiT8Cantry sigiml rié pfloechrtier NTSC
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synchr onous “Héfkc put Srghal’ fromtnhe nplifier
12 is appl i @fpdrossa \IuAGH AL 6-MIHASRIE TV bsyHichst @naiie!] stefraslaned R0hkor
synchrodyni ng to baseband the NTSC video carrier nodulation that is

descri pti ve UHF thbard gidaejetsasbanyg! ypondisignal: of the conposite video signal .
The quadr at ur e- phase synchronous detector 20 supplies a digital response
Q. By way of ex LT, quadrat ure- phase C I (.S
performed in theﬂﬁbﬁ%% S?M%,%E%{ﬁe%aoﬁgﬁodﬁ%&éPésﬁgtg g#%%ﬁrége%eesq?éﬂecascaded
after the synehrfar@uscy 6 Hebaghar wdnemidionichidieng teSoutgapons f ey UElFr onous
carrier for the quadrature-phase synchronous detector 20 is supplied from
the same solf emphfietstfearngi¢-cuitry 17 for synchrodyni ng NTSC vi deo carrier
nodul ati on to baseband as supplies the quadrature-phase synchronous
detector within the synchrodyne circuitry 17 {e. g., fromthe phase shift
network 17S). The response Q of the quadrature-phase ~5 synchronous
detector 20 is the Hilbert transformof the single sideband conponents of
the ~1TSC~ signal {i. e., those conponents above 7~0 kHz in frequency) plus
the artifacts of the portion of the DTV signal passed by the SAWfilter in
the IF anplifier 6. This Hilbert transform provided by the response Q of
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i n-phase NTSC vi deo detector, but which exhibits a | owfrequency cut-off

that is conplementary to the high-frequency cut-off of the |inear ca@nbiliyet 2003
19. A linear conbiner ?3 conbines the responses of the |inear conbiner 19

and of the quadrature-phase synchronous detector ?cl to geiicrate a

["ull bd conpo~itc ml|~o signal for application to the portion 23 of the

NTSC receiver used tv reproduce picturgs on a viewi ng screen. This portion

23 of the NTSC r~~~:iver t%[)i cal l'% i ncludes sync separation circuitry and
col or signal reprldaddil dane ik anplifisrs 4; hand ¢ eabinads ShdabradconipiETR
receiver circuf.try sl .al so.be incl (%Qf t t. : ect ratio
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that receivehe AGEFBhAd (FOREHIHAs 10, IUHENSSSCH HR[de gty drh &yrwasd necessary in
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for equal i ziwgmahie ghateonirobderiyRd iheesporan e We sutpeabignadeysl pbthetld t he |i near

conbi ner 19. Shi.m del a t .cascaded wi th the inverse Hlbert transform
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inverse H | R?qmﬁlff?c'?§fi9?m»@derd%’lkﬂ Efayed-red ¥l diBatic @i CodudY & R8pblskher t
transformcircuitry 21 the sane as the inverse Hilbert transformcircuitry
18 is pussi HeurputaignatlleteleofnmeldF froplifendh. shi nmi ng. hen such nodification
is made) the circuitry can be subjected to a reduction technique chat

elimnates the nged for se iaver Hilbert .transformci.pcuitry 18 and
21. F> GUFtE 2 sﬁg‘ﬁé‘sgoﬁfl %@Eﬁl I?eagﬁ@'gf Il{] Ha?pp}‘g goaabnal fﬁg% a(’)Tf'lgrrseot'il(ralflvi ng
NTSC anat o~4di\e1o5h SNahish dsppiel b s HR T e RhrRRAkSundhiefRe diReSteq@Endyesphdls from
such reduction. Elenments 18D- ?Z of the FTGURE 1 tel evision receiver are

repl aced bytcaam mciearriRascuod igomixdrritarfreqirac Qamptifen 1 swhih lamplifiehend in
synchrodyne circuitry 17 and the .Q output signal aof the guadrat

synchr onous @&t %’ét%ﬂs :Q@,mqtrh%p’glgng' IPB%’PBHE“F%W%?WFT?% aPEGTa?’W t%%“\rf'@éponsi ve
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ci rcui t?é; 23%%&1‘?‘%2?“1 co%%% ni nggxg)heci n\?sér se Hil erttc trlarfs ]or mecircuitry
2~ responsesupphedfio tHe-sbund de@rogduttion patibn d6oHUe NTHh adcevkr pirecosyerstometiyne
circuitry 17 tqQ geperate a | um nance signal. cutt] of f sonewhat ahove 7~0
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their singlg.s= _ Aatoqi NERG V&R E£R5:h1 er

frequency. ?\F&Pﬁﬁgrggggﬁag{f}%u S ﬁ%f#e?ﬁgﬁggdg{og& or 2rb andethet quadrature
synchr onous nstesesdrarfilvdringiih thetIReunsptifie b DahythE) thar pass dnly e Fif audip exmiced
out - of - pl ease with e~~ch other, rather than in-ph@seqd\é\cqth each ot her as
presunedd) t hetranpirsed B intermedials| TRARenciRs, WedRIBTCARIEE SPUNdSeHEHTd 2B i val ent
operation. The. r : I+ OR . i Rl i i
Quadr at ur e- BB R LT e Bl e e R B e P e
video | Qv §uRide FRines tdndiodd] ostitlenr bi ghufuyelufonsyrehrddynimgt thenfitliteaktll y
correct. Furthernore, cross-over occurs at the hibhest video frequencies
possi bl e soMNi®4t vigyo sigaglttp barbardhncel | ati on extends to as high frequency as
possi ble. FIGURE 3 shows a nodification of the FIGURE | television
receiver. which L bcat Ndioki SHMAGL QnAYSeral eetRrp27 for
synchronous det e(g'??ch%\aklg?lg’lgghé\?ggg ighlé}?gﬁﬁ%ci es) rat gr %ﬁrgn t he

quadr aapse- phagkfisAcdalala peses bbrth@ T SThddepam addur erprase tsysiakedonous
detector 20 is dispensed with, together with the ipverse Hilhert transform

e inv
circuitry 2% isfamediate irRIsRCIEDH KD ‘ﬁ’é’l‘e"ﬂ‘.‘mﬁuﬁ‘l‘%%i‘%@@r s¢ynds the 1D8TIaRMas s

filters the_respons f, the Li [ i i fial the I’
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conbi ni ng t hemerR théh NERBEat @ppliddt-bhangirdicaal aoilpasiit eeiidenrysi Yiwl f or

application to the portion ?3 . )
synchrodyning the fullband NTSC video signal to baseband.



of the NTSC receiver used to reproduce pictures on a view ng screeﬁ. The
cross-over frequency at which the | owass filtering and hi ghpass f¢ 16t Erf‘i"’ngﬂn-:)
cut off in the cross-over filter 28 is preferably at |east 500 |:Hz. The
FIGURE ? tzlevision receiver is nore econom cal of hardware than the FI GURE
3 receiver, since the cross-over 2~ filter 28 is not required in the FI GURE
2 receiver. In the rlIGURE 1) FI GURE 2-and FI GURE 3 tel evisio? receivers
chroma denodul at i on  ci. i le S/ ¢hidrq 1heappriet ualedk dirvuitheipéort i on 23
of the NTSC receC:h\l/[ Ptcgslé%lﬂltﬁtgwte}%r o}gfjgﬁ;&glﬁptur Zs o%ma vi.ewi ng.screen) with
chroma sigrg?hctp@aﬁgngmmcamadotmmmb@larmnngéwbé@ﬁmﬂg?%“ I§R62% 1 fal
applied to that portion 23 of thﬁﬁao NTSC r eceé ver Lg%ggfc;@a;l@gr oduce

pi ct ures onhafarmeshiong 8dTEMRE HoRelen) nppasesyt BSOnQUS M Y 23003 -i | possi bl ¢
alternatively to separa ' e [i£e@h tieciRiughy 17 éguendyodpmnponent

of the co §Fiaé“r\e/ipg'§°oe %ﬁé’?\%ﬁ%%ércg?ﬁrs conbi nation with the .l ow frequency
conponelt ofTEO|ERMestodulatiza ts besehind. BSynchrogniag 13 cagpys Wjinghe

~ it of thie TvivIIIRE ~ tt]t:~ism rve=iver L2oGQRYeNt i onal
chroma dzmoshalogtre gimainrtae PRECficdre BB éﬁ’"fémgéma?rNeﬁcFlymregspontsi ve t0 the

baseband videg high fre 03 atiecle Bes dtithein- phabagechsymealar onous
det ect or 27M° %“%h?oot?%ée %@ﬁﬁhﬁ‘?&ﬁbﬂ i rcﬁ‘i%tnr yb 29 is_shown_as_being
separate froma,Pero dfditheQuadatuitepiiS@nrigontusatetagiasd 74 ASFE T SRS PHTRRSEt ur es
on a view ng screen. The chroma denodul.ation circuj r;}ﬁa%%f“ﬁ@'r&ﬁﬁ col or

di fference & digitized Ginhespestre PePeE-G8i13! (ROYEERTSC iEecei ver, ch
portion 3U receives fultband ¢ it [ inh&dalin DY eRasideioahess- over
Pilter 193, loreugelizaigive e RN SgFM'Eeﬁgjch‘I GURE 2 L8l evi sion receiver
havi ng chron® %@@ﬂ%@hﬁﬂoﬂ@d%&@ﬂﬂﬂ yndfupphemnascilatfonoinye®0diphasies §f r esponsi ve
to the basebahd video hi gh frequencies as detected b% Qeg lil,l%gllro%Hg e- phase
synchr onousindgbl phaing?@da aphaseshife serverol 7300 e A4 FEGTATEFS Throie st gnal
conponents i s phase shjfted, by, 90. f dif28 okhil 1Rk brdvigedst or m of

col or si gnafetedphbfl t 1&%&’5 tlflé‘ll °%°6lllag(§}els7f‘§%éﬂc&&rei ng osyfnchrgnousl y detected
has no subsgantial fl%gf_\éﬁ;gr 208 pEe@bneblf(AEPENsignalirbspansive sotheripwanke FI GURE 6
television recerver difféers fpromthe FIGURE 2 TV recgi ver i.n t(p t the

UHF- bang | Fagsgatdnkt ef 1S irsquempy aompprisyisan harupaitf e WP PHEEPOSL with a 20
passband for the conplete f 1S r fes YaBo A M SGsivib digo
carrier rmddttaﬂiobﬂlt’%é°‘?§f5&§?§h§g§?/?h8\%§q@ee‘§g%\ S&;él?g?:it%?’g i's t2ep| %ced by a
second detector 32 for NPlag@ndnt @OWERIRE yheseeminseseiche thphagsB Al DI NTSC
vi deo carri §?mm9&8fa§ ng%{%§é‘dr?% theQVHF- band I'F anplifier ;11 is fﬂgﬁl aced by a
VHF- band IFs?ﬁ&kéﬁdu@rdekatowlﬂmam tha subsialdrer piase RECRERBPREERFPRY (RRCy
spectrum of the VSB AiVf 2~ NISC video.carrli gt b ik GHREadD shows
the desired fibteraday lomeass Rigss Pgéﬁ'ﬁ{n]g@) ‘hﬁsresféﬁgrs ?gggtlotv?he Ilg\/verl flré'g%uency
of the i ginal . transm.ssi N ShANAemixét 1 78Nendotit pesultingrroddct ishidlteyest by F

anpl i fig 331.%ﬁﬁ ?up}qlﬁcﬁéﬁangﬁ/i dt h I‘mélSpOI’]SE permts the UHF- bansf IF
anplifier 6, h8adVESGr 178 engérerhsthe @dhtisigeal éeortthe thyrd IopRl O5¢iHA1L d*F
anplifier i2) the NTSC video hi ghs quadrature synchronous detector 20, and
the 30 inverse Hilbert transfqrmcircu : : [ '

entirely. |nsteadilgmatively, synguégymng%gé Yided QP G dLBREAIS dadtbhid can

be done in the digital regime after converting 10 a final intermediate-frequency band

just above baseband, so the final intermediate-frequency can be digitized. This avoids

25  any problems with the two analog-to-digital converters 172 and 173 differing

somewhat in conversion gain.

The digital response Q of the quadrawre-phase synchronous detector 171 is

the Hilbert transform of the single sideband components of the NTSC signal (i. e.,

those components above 750 kHz in frequency) plus the artifacts of the DTV signal as

30  they appear in the response [ of the in-phase synchronous detector 170. The reader's

arention is now directed back to FIGURE 1. This Hilbert transform provided by the



2 ~;'" ~".Y 2003 -12highpass filter 3:~ extracts video high frequencies
fromthe response of the inverse Hilbert transformcircuitry 18 faro MAY 2003
application to the linear conb~ner 22, there to b~ linearly conbined with
the video | ow frequencies supplied fromthe |inear conbiner 19. > The
FIGURE 7 television receiver differs fromthe FIGURE 3 TV receiver in chat
the UHr-band IF anplifier 5 is replacegl-by a UHF-band IF anplifier 31 with
a passband for the c t s Qbr hRe: hodldly N Secuitrdeo
SORRL S SardSHED PhRRACLS Mo

carrier nodBifsfro lows second detector 8 is replaced by a

second det eeit@ibhdR hedberoatpdEtiag fraifiveveycispaistve ariF wikiloheas A vl
i VISC video carrier |0 nodul ation, and. the VHF- band | F.anplafiec Lhds

repl aced byneerséHilbemarapsfoampiceyiine L8 35 MAict MPAISFASROEN U 'FOT T he” Compl et e
frequency spectrum of the VOBt ~~~f QY] AR thedicedeleatsian. Fl GURE
10 shows t HE8" HEIPY L gf}g?%fr n’rté%%c#wgg%\é}negg&as referred to the | ower
frequengy of.dibg £119inal transm ssion channel, at the output port of the
UHF' T F anplifier 33. This full bandlvidth response pernmits the 1 S
UHF-band IF anplifier 6, the NTSC video highs second t ector

VHE- band | F anpl Thé evemsg HilbgriarasiRmscesppas P ARGHE SR 3@&?@6@%38?‘%&
detector 27 to.be dispens ' yr d st gadh-phdie stegperae |1 of the
i n- phase sy’r‘f(f‘hll"&fﬁbﬁ%mg’é’f're?tj\bv\}%i&% cﬁﬁféilsrgéﬁéﬁsr odyne ci Peui t‘?y_l? is applied to
the cross- oyfécibd td enelfe b QursiipRlelsigrial nittihg vifdemevhgtrboredd@ kbized hino | n
variants of the Fi GTJRE 1 TV receiver, _chr oga'g denpdul ti.o_q gliers?c}éib%ﬁé/ can be
arranged t oludiinetlsignabis gentralip rehel PEYRASHEE S0P VG0 RFALH AT Grt- phase

synchronous detector 20 d ' t twhégarsho i Gicbaibidery 21.
In var it sd@Fact‘?{é‘%?féfJ?égoGﬁiﬁguﬁq é}é&ﬁ%?{ﬁ@h%@?ei verts) chrlomacdermdul ation
circuitry cpgide aneARgLdibtacet d8ehlyort @8 wirthet chesdperiontafeha  out put si gnal

or the Q output signal of the 2~ synchrodyne circuitr o. directly

17 or

respond to §hwiratesppizsesyichianeus eresierds FhossaAR lead é*?f‘s‘?%??ﬂoé‘i °rféfﬁ rypRase.

t hese arrangenents are possible in the FIGURE |l ) FIGURE 2 and FIGURE 3 TV
receivers asyNABIqnous fjetF‘ﬁg‘i P 9il%eS 1 ows IF anplifiers are modified to have
an overall fullband response as shown in FIGURE 10. The effect of artifacts
of co-channel ingﬂgﬁ@mhl Gbgitkal HF [gradp!idier ¢Risapplied taleqodirtRita-prstesul t s
can (like other forms of random noise) he reduceg %tg&ns%ﬁer sal. 2 b MAY

ed a

003 - 13f3 | t gyrichenoss detectdi 3 fetlsynedredyiniieon b5 e TS Sm scan
line to scan |ine while chromnance. Signe 1tQe bomb6RMR0vid

li ne-to- i n@o4Riatienthait ‘gﬁsﬁﬁﬁptbvéfogﬁlée %é%%@%?%%%@rtongol Fne- to-11ne
correl ation .ggglerq-yflie(g}asjuhﬁ&ipaake HYSfusdereior 20 sappliesctigited despboseeQcan be
~ncot por at ed & nt o I~~1tl tE(EVtston receiver as .descriped in &gtent
appl i cat i on psewhabf dMampleiBABdBre-phrsesyNeyoReHs deFRFERR by PESIPTIGE e | 997

and entitled "USING VI DEO S S FRO vt AUXI - Y.oRECEl VERS
FOR DETECT| RN S PRTERFERERCE S8 BPOIeTAL ST L S LR Ty a —cat f ons. of
tile television recel tysiahsdi SeLpsasud @rdrder BalquadraBECAlsesi gnal s

r at her 112 an%ﬁffgarg:&gdﬁ%ﬁgﬁ] rdegqeggi?y S;’?ﬁf ect ela by one skilled in the I (1 arc
of tel evisi gundtessii¢ektedes 2gis wipphehomahnsases WU DRk FIETRGLE AL

di scl . While the f ing discl j . i si

fecei vors i HanchrobiomNg SCaier tarie gt B f e aNDbEe ) 5 08 i on

to NISC tel eVi%%ﬁE%fggg isyﬁéﬁoﬁdﬁﬁfdefé&oﬁoﬁmiﬁm@ylmwodmumdcailmd Wietgie, such
a |

as those i né6f nto video tape recorders or into NISC signal
cancel | ati ofyddh kieSptRasé Qriftdliegi'drhll7$)eI'I\'Aicsrbmnﬁ@sQ'ePV@F§P3®%B"%'RP?SFed in1l ~

the art of television receiver desjgn when acgual JM ifng to
di scl os@6e wiyhthrbrousriskackd 204s @egﬁ&%ﬂm*%r"?g‘?ﬁ J‘s}}’%g 5%%%%%2?;{/021%2‘&%

descri bed as red emodi 8 7sthrML ¢h heqratyepliusthei nd when
det er mi ni ng ‘ngqgg)ﬁe%alg??f ﬂ*équg’?ﬁ%&aﬁi%ﬁ fol | ow. g_qo A~ 1Y ZQ?, - 14
WHW'C IS G_%Q(:is%f tlﬂe“%dﬂldle@fﬁlb@ﬁw SﬂgBdeaVEId hwl tt‘hsﬁé}dlg]@éal%@ﬁéf al? l{lﬁf to
interference fromco-chanwl digitzl, television sij i.d wideo sinnal
recener conphshs Hijbegtranpiggn Pé‘?"r‘é‘iﬁii By he FHPOR B¢ t{lﬁigﬁ%ad@%‘gﬁ }}ag si deband

anpl i t ude- ”Dg%'cﬁ,tokgﬁ‘s detector 20 is phase shifted to provide 90° lag at least at frequencies

30  above 500 kHz or so by inverse Hilbert transform circuitry 21. This procedure

is the same at higher frequencies as the response of an
generates a response that is the s g q



signal descriptive of a video signal, converting the selected vestigial

si deband anplitude-nodul ation signal to a fcrst internediate frequ?%ci” 003
signal, and anplifying said first internediate frequency signal to pr M dg
an anplified first internediate frequency signal, said vestigial sideband
anpl i wde- nodul ati on signal as originally received by said first input
circuitry including a video Carrier ant#Tull sideband in addition to a
vestigial sl ahantrddGBELAELbOBuPhnR IR BES LI HeqBLASRANG L ndk is
anpl i tude- nodulati on signal beirg fromany single orie of a plurality of
channel s atcdigsinennaey of ihehighhfréqiefidibi @ otf dfah€ hdaRicomBheati9t i mes co- channel
interference tioma digital television signal; video synchrodyning

circuitry for synchronous|y d_,et ecting said anpl i{i ed Frst internediate
frequency si gnal AvineRr FRBPIBEE 23 PRUNEE 10F EaBONSET PF F LSPYAM AR i Hespect
Lo roa Calligled R AR AL G RRA%E Mol By PRLLVIEE R BALA LR pRLANALL, fOF
generating a rSe I h¥phase Synchronous det eet | on response ahd for

gener at isng fghdl f&d applidsticil iltRe PHEGE 23 YOHRNTET Secddle £ 0dddan re@spadase; |irst
phase shift circuitry for phase shifting by substantially 90 all frequency
conponent s Piftusesi ah 4 Viestingyisathna hiszpostiersd3 af/the N Yo trs = yet w@iGedH irngdedssnse
above a 20 prescribed f.regquenc 0 generate a.first.pha hift circuitry
response; and°rfr¥etqy {ES ryC%q%ﬁoh?rﬁ%néﬁe&ﬂdpwéq ?'ﬁce“'ét%f’ﬁgéng}bﬁﬂgaﬁ’ﬁ Usai d
first in-pheseCMaHDTIVGYSeiticaetitgnvillaseRsacladdl BakdaptingShe PHaggecthi f
circuitry response for recovering~l ower frequency portions of said video
si gnal descratip & Kdimagenfos arederfterian o aikbA i vwsatsen aped fpe displaying BT Weband,
substagtoi al |§%/ free of artifacts fromany 2~ co-channel interfering digital
tel evision ‘Sf§hal. 2 ~ f~,1' ?2.003 -15 A video signal receiver as set
forth in claiml, wh~re~n said input circuitry selects said vestigial

si deband anpl it ufke HREKE ilbeR whifoah clesty i1Ptreqieredh sabstheten agioghedf so as to
include the zntirety of said vestigial sjidzband and a portion or said full
Sl i 121~311darxey-tpeinsegiompdalay)ae ordss &t prpvidy §0nieg forfrequsneics pglosy e (oW ~r . A

video signal, receiyer.as sef, farth in claim?) further.conprijsing:,.
circuitry f {'OhF‘.é'é'oééc’rvi‘%ag ﬁﬁg'ﬁé?‘"f f%]d'ﬁ%crﬁ?jhﬁroaf% F(gagn%rf o%%qr?%g{agé%agéinénal
descri bed iR Sfkdhshitiddunsimenanshibits JTOTV Bighials dviM @ loif % v len&i dhetbafidacyand
second |inear conbining.circuitry for recovering said video signal by

| i near |1y cati meaigers®GE widlvaperdte woupprsss themt iShirs defeydanhecessaten Wednal and

sai d hi gher frequency rtions of said vi ignal . A vi si gnal
recei ver as'$®t C‘P‘B?‘Fﬁ‘_"i?%°a gpﬁl}r_ggiymrrcgitwé@ggojmgftrrcaﬁ@pg ﬁgﬁ‘)’r F%@B’ﬁglrgi ng
hi gher freqyengsnRrdeRNpaRf QSaHlshpRRdsh alindaP BRAbHES19. SRR Pt
circuitry far selecting a porti'on of said full sideband of said vestigial
si deband anphsttbactesaadellivithitbningenge Hlilbert oransform pigcuitg 24 &0 gutaxgEnphatiton to a

latency is less than that of the inverse Hilbert transform circuitry 18. Making the

20  inverse Hilbert transform circuitry 21 the samc as the inverse Hilbert transform
circuitry 18 1s possible to avoid the need for such shimming. When such modification
is made, the circuitry can be subjected to a reduction technique that eliminates the

need for separate inverse Hilbert transform circuitry 18 and 21.

FIGURE 2 shows a television receiver that is capable of receiving NTSC

[N ]
n

analog TV, signals as well as DTV signals. which receiver results from such reduction.
Elements 18-22 of the FIGURE 1 television receiver are replaced by an adder 24 for
combining the Q output signal of the synchrodyne circuitry 17 and the Q' output
signal of the quadrature synchronous detector 20, inverse Hilbert transform circuitry
25 responstve to the sum output signal from the adder 24, and linear combining

30 circuitry 26 for linearly combining the inverse Hilbert transform circuitry 25 response



second internedi ate frequency signal) and anplifying said second
internedi ate frequency signal to provide an anplified second intefrfediet @003
frequency signal; a synchronous detector for synchronously detectine said
anplified second internediate frequency signal with respect to said carrier
in quadrature phase with said video carrier signal, for generating a second
quadr at ur e- phase synchronous 10 det ectil®T response; and second phase shift

circuitry f sh f ntlaII fre nc conponents
ot ool o SectinMERS.AN b bhtRe DY SHORBRE R of Bindrr E TG-S0 SRR
prescri bed JJ@?JsmMmte%gxemwwo RHECTRRGuANRRG §HMdl 1§3Jvern€'l=ﬂlltyrf}’eercﬁsiﬁ’f’ﬂse for
recovering sai hi gher frequency portions of said vi deo si gnal .

P ir~, Y 2008taesowme/fodbeir singlsssidebankthagcieass stfftrr¢d)t0tMTSrC011<éaorna?r):erf urt her
conpns~ng second |n t circuitry for selectin rtion of said full
CF Gobana or Saraed oty Grarritatatin S HREtab  Bub e R S Birg R hrorious

cotl vertsi nm&&%&eﬁ@ﬁ&@&%&%% iR uBnSELAR G pLRtardTRGE ffsh&cf»m%gy&lﬂcy si gnal ,
and anplifyins said second internedi at’e frequency signal to provide an

anplified scéb@ncatwttbammmﬁ@ﬁthe@pmw as ipypsained ghs yadsh 2dnoweplated bgtaor f or
synchr onousl derecti i ed second intzrnediate frequency signal

with respect frﬁcrgbiooacggﬁFﬂ?'vggﬁcﬂ?ﬁﬁlﬁ‘%ure phase with said video carrier

signal, for Qenerating a second qusdrature-phase synchronous detection

response; and 10rjnsyadERholPdei@ddhBOviidd figharuehSuiatifl dlrR@SRhase

synchronous detection response to said first quadrature-phase synchronous
det ect i on nredgormsrerfiord eaopdgecat lnohﬂttcmssavcr Herwern thesleowsteduencies end t ry,

said first phase ift circuitry bein tive for phase shifting, by
abst anP; a1 TG R e e e OB AT o U L T oSt OIS o

second quadyatddf SdPh aSuchERS bR, ﬁﬁm?f\/‘ m&e&mmm@e&%&@owﬁgﬁ“ bed

| 5 frequency®to generate said first phase shift ci rcuitry response; “which
said first tmqasm)%lpfdsublercw try response conditions said first |inear
conbi ning circui try for r~cov~ring, in addition to said |lower frequency of

idvid i ed b t d d d t I
S deband) _hi gher IGLERG8RBG B oISt oEte 5 IGVRECT BRTHiFn trsERer-shach n sai d
full si deb%‘@dxﬁ&ﬁud&%eé&uﬁ@hﬂsz hi@hahs dreletathor @nc&-onbQ§@et§ét%?1a$f

receiver as set forth in claim further conprising: second input
circui sy fvideodebletrlequmcetespmather tian dfe gSadrnfredphasi spetiandouwsfdeseaiat 20est i gi al

oL deband el L4 ude, TocHl L) o, <L ek . SOV ST LIALLIC, £ehesk ed, porion Lo a
i nt er medi atfverse Hilbert transform circuitry 21 and the linear combiner 22. A cross-over filter

28 lowpass filters the response of the linear combiner 19 and highpass filters the I'

output signal of the in-phase synchronous detector 27 before linearly combining them

20  to generate a fullband NTSC composite video signal for application to the portion 23

of the NTSC receiver used to reproduce pictures on a viewing screen. The cross-over

frequency at which the lowpass filtering and highpass filtering cut off in the

cross-over filter 28 is preferably at least 500 kHz. The FIGURE 2 television receiver

is more economical of hardware than the FIGURE 3 receiver, since the cross-over

L8]
wh

filter 28 is not required in the FIGURE 2 receiver.

In the FIGURE 1, FIGURE 2 and FIGURE 3 television receivers chroma
demodulation circuitry is presumed to be included in the portion 23 of the NTSC
receiver used 10 reproduce pictures on a viewing screen, with chroma signal being
separated trom the fullband composite video signal applied to that portion 23 of the

30  NTSC receiver used to reproduce pictures on a viewing screen. However, it is



frequency signal to providz an anplified second internediate frquangMY 2003
si gnal ; 2 f~1':~1" 2Q03 -17 a synchronous detector for synchrohdusly
detecting said anplified second internediate fi~equency signal 4vith
respect to said video carrier signal) for ~eneratin~ a second in-phase
synchronous detection response for recovering said higher frequency
portions of ,aid video signal) and 10 & cross-over filter for recovering

sai d video si j ni. id]lo~~~er _fre rtions of said

vi deo si gna\%%glfrgﬁJ S ﬁ}iggjh[grbggarr% ﬁﬂln%’ga P if{‘))ﬁist%gf‘ ’n%q%ﬁréc)ﬂ%\?f’%ye%org?ﬂﬁgf. 7. ~
vi deo si gnabf thecemypesitcaddaegdgiadbeford its €dnsbiRation Wit ihléQdSwQ’ngQEtixcgi ng:
circuitry for recovering higher frequency portions of said video signal
descri bed i$PTRANGNE A the SPHBPAEYIHFGSIHGE i n said vestigial sideband; and
second linear conmbining circuitry for recovering said video signal by

[ nearly combini PgySREG SGURT LABAHEREN RHIRE 908 Ol 89,3 onal and

sai d hi gher frequency portions of sai gn?al eo>si gnal

recei vers ascaa@tntidmatl bhrbalemiotultionbied £ir1 28 dbrthetiel Calbé BiredtB re§RGOMRIHNY
hi gher frequency portions of said video signal conprises: second input
circuitry e bawbard vidge highdraquentiesias slatearef hIvI*sindetaan sy nehrosgis detestor gi al

si deband a it.ude- i .S nvertin he sel ect.ed partion to a
second 1 nt erhmteariORs Al dRiey £ Ehih AT briRE sERE bBf, R btich
i nter medi at3 St ReNETELY res¢ 98 sed @ RbELELpiaRr& d TikethgSReERAd THRtAFSmREl at e

frequency signal; a synchronous detector for synchronously detecting said
anplified stsmnsiglatiensiaediyZdsupplirgirelns ditéreprglsignatsto thas peciont 3 efahd carri er

i n quadpat yy, hase with said. vi,deo carri.er signal,. for genernating a second
quadr aﬁh r e%f) %@éecseﬁ/vneéh\?’ @ﬁ@ﬁgg‘fﬁ 3§erf PNy Sﬁl?braggﬁgwg 8?“°avﬁ8¢°g-"‘%"°é%f\%’l?fv 2(13
-1 8 second phasseshibiagircuitry for phase shifting by substantially 90 all

FIGURE 5 shows a variant of the FIGURE 2 television receiver having
chroma demodulation circuitry 29 connected to be directly responsive to the baseband
video high frequencies as detected by the'quadrature-phase synchronous detector 20.

15 Since color burst like other chroma signal components is phase shifted by 90°, the fact
of the Hilbert transform of color signal rather than actual color signal being

synchronously detected has no substantial effect on color difference signal recovery,

~ The FIGURE 6 television receiver differs from the FIGURE 2 TV receiver in
that the UHF-band [F amplifier 3 is replaced by a UHF-band [F amplifier 31 with a
20  passband for the complete frequency spectrum of the VSB AM NTSC video carrier
modulation, the NTSC video lows second detector 8 is replaced by a second detector
32 for the complete frequency spectrum of the VSB AM NTSC video carrier
modulation, and the VHF-band IF amplifier 11 is replaced by a VHF-band IF
amplifier 33 with a passband for the complete frequency spectrum of the VSB AM
25  NTSC video carrier modulation. FIGURE 10 shows the desired overall receiver
response, as referred to the lower frequency of the original transmission channel, at
 the output port of the UHF [F amplifier 33. This full bandwidth response permits the
‘ UHF-band IF amplifier 6, the NTSC video highs second detector 9, the VHF-band IF
amplifier 12, the NTSC video highs quadrature synchronous detector 20, and the

30  inverse Hilbert transform circuitry 21 1o be dispensed with entirely. Instead, a



frequency conponents of said second quadrature-phase synchronous dﬁbeggpon
response above a prescribed frequency to generate a second phase shi'n‘'# 2003
circuitry response for recovering said higher frequency portions of said
video si;nal. 9. A video signal receiver as set forth in claim1, further
conprising: second input circuitry for selecting a portion of said tul

si deband of said vestigial sideband anpl2tude-nodul ati on signal, converting
the sel ect edigh@ads Mfr3a Auws@e OREo hithGredBEHAdsSrdrh QR KohsS bR vald
anplifyin' sald second internediate 5 frequency signal to provide an

anpl i fied sédlbad tanstormetrceity 18rfevapphestioni igniad hinear symbimeoRduberdad éct or f or

synchronousl|.y detect,i.ng,sajd anplified second inte di ate frequency signal
with res pecl’x?zﬁgsceﬂ“bblﬂgdrY'ithﬂwl ‘Hg‘?fulﬁa’r éetq{'l‘f”é‘:'ﬁl%‘é’ghﬁﬁ{ {{Ems[gf’ ﬁ“?ﬁr(‘f B‘%é’éf’r‘ rier
si,”, nal) feg generating a second quadrature-phase synchronous detection
response; and | U an adder for adding said second quadrature-phase
synchronous detection rtsponse to said first quadrature-phase synchronous
det ecti on respondbe FOeURE! tetevisianretoveralitders ifrosi theHRGIRISRITY reckivenint ry,

said first phase .ft citcui bei ng operat.i For phase_shining b
subst anti al t%’ﬁ @*Wé%%‘ﬁ&@%&m&@gﬁfg%&ﬁ %%?ﬁ?aggﬂ}g aF‘rpgpe%lﬁH_“’étgiadysecond
quadr at ure-p@%d%n%rc@?@@% 884.RAEY R ERRANRET SBLOVENRSPI BT ddd 1 ~

freduency to generate sa st phase shift circuitry response; which said
first phasemsHitliation,the WSO videsiownsecondddictioo8ds spiated by sitsetdndedetecomnbi ni ng

circuitry for recovering,.in addition to sajd | owef_ frequency, of said video
si gnal desct1 fPédh%E)‘{’ﬂplF% f%“ﬁ"“ﬁ&ﬂ’?“@inh%g‘gﬁgk%ﬁ‘ ég{l’(ﬁd,g@fp §REIT si deband,

hi gher (v eq elol AN IS@al j 199 i S, gd full
N A R R o R R S T
si gnal receimplifird3sweith & passhandfocthaicomp)eté frequeary sprpunsofitge VS&amMl i nput

circuitry for _selecting a portion of said full sideband of said ~esttai~tl
si deband” amITPEut e sitaReSHatdng FAPUREH thopysiihe feared overildecessrtion to a

second inte i.at } (. NI TER Y] '

i nt er medi at((r? og{ég’uagr‘fé%ﬁg?%@! l%&g?e \L}?ntfé%gn an’péf!{%[egs@g%%r?zﬁ?%g’rartredi ate
frequency sihgnatput pos waRIMPIE astplifatizc Thiy fsabividth usdpynstefezin tg sai d
anplified secon(? internedi ate frequency signal with respect to said video

carri erl3si gHHFybang/IF gapdifisr §.ihe N TSEcHdre higbspirased derenr dribt Y HHeband §Fon

response T o 16eouarl g, SRR Aelio i RUNENCY PRLLL AR Olo A  p4i deo

signal; an cros i covering sai signal by

conbi ni ng s@kgbnkaith LhBRUE Taste N thé RRBoME ISAkKE iviglase Singhmnoandetsabd
hi gher frequency portions of said o
in the synchrodyne circuitry 17 is applied to the cross-over filter 28 to supply it with

video high frequencies.

20 In variants of the FIGURE | TV receiver, chroma demodulation circuitry can
be arranged to directly respond to the response of the quadrature-phase synchronous
detector 20 or of the inverse Hilbert transform circuitry 21. In vanants of the
FIGURE 6 and FIGURE 7 TV receivers, chroma demodulation circuitry can be
arranged to directly respond to either the I output signal or the Q output signal of the

25 synchrodyne circuitry 17 or to directly respond to the response of the inverse Hilbert
transform circuitry 18; these arrangements are possible in the FIGURE I, FIGURE 2
and FIGURE 3 TV receivers as well, if their video lows [F amplifiers are modified to

have an overall fullband response as shown in FIGURE 10.

The effect of artifacts of co-channel interfering digital signal on chroma

30  demodulation results can (like other forms of random noise) be reduced by transversal



video signal, 1 1. A video signal receiver as set forth in claimlyp el
said input circuitry selects the entirety of said vestigial sidebé%ﬁmﬁﬁ{%kﬁa
anpl i tude- nodul ati on signal descriptive of a video signal but rejects
acconpanyi ng i n-channel sound signal and the pilot carrier of any

co-channel interfering digital video signal, 12. A video signal receiver as
set forth in claim1l) further conprising- a high pass filter supplying a

hi ghpass ik ﬁt%ﬁn%%?ﬂ:gr?ﬁ xa‘]?eléii‘é Qnﬁl'oBﬁE ar‘%h@x?@bn?ﬂjomscggrhﬁy d& féénrl%% ”Ee and
szcond linear combining circuit for “recovering sai eo Si

linearly conbnommgwcsalgdxals@w:ofekawueneyg fag-td- Dﬁ&ar&fcoﬁ’&ladoulbdéﬂe 5| gnal and
sai d highpass filter response to said first phase shift circuitry response.
2 ~ ~ ~" 20Agmodyigyonandsiipngaife gp é‘ﬁaFOW*éé'é?W@FCFéléﬂ@é%lafl%'Ptﬁ“m ¥aim1l I,
further co IR [ co i gnal
conbi ni ng ggl a§|cg9< d&ﬁ%e%ﬁ%o%?z(noﬁlﬁcﬁéo& X LE% Xlsghﬂ&c.@@loﬁ %Le%ﬁ ;ﬁ Sher

frequency paedcti®asiroparsaiagpdacicd s:&ia@ Nl os/aaeazu Alud lsahel uf\khﬁztr 21) rM@;hase
synchronous detection response. |4. A video S|gnal receiver as set forth in

claim1l of pPUand euiileds Qﬁ&ﬁct%’éﬁ)c WHaNALS BSHPH AUPRIARBUANALQGITY y

conpri ses }:ﬁ@tnﬁ? lurality of
channel s ang‘Egc?ﬁ%gﬁ%eégﬁaqé l&ﬁz%ltd mﬁfﬁﬁ%ﬁﬁ‘ﬁf’f&? ﬁpl i equency

i nt er nedi at RETFIYERFCY Mbdfddtionstof the $levdAsBh &édcﬁ«fcrﬂh@mxﬂd@Qoicrdaﬁb.l@élq?)‘\L
selective anplification for a portion of said ultra-hi gh frequency

i nt er nedi at er BEC4dnigpalsiragherithany UT§§r$€§‘Dat>eﬂf%1¢¢>iﬂb’§ﬂ¢@!ﬁﬁ§ Vf"lﬂéﬁl\lﬂlégp‘bﬁsfe
conpri sy hg res onses to sajd veastl S]. de an rrier and at
| east a{(Borf”i‘(S’ te&?VI‘Eg?EFCF Fies dw e\b d"°8“a‘ ﬁ\/dqug#{g% i Ios\?\g)%”l?er equency

portions of \uaﬁl;dhé-@orvga@@dguemb de@rls@s:NTIrScdem:e@mrrecfeWers:mvafptmmesal d
first anplifier response to a first very-high-frequency

i nt er medi at soundeqd enuyresthg rmennan bmmucaimnl !b fN'léiC rendien reyeivesdhatdy
selective anplification for said first ve re ffr%/

i nt er medi at & ‘f‘F%rﬁgé?FciPuQ?i gREPICtYE sﬁghzésrté?gy ‘BC%"BE@FFG{ g‘r‘h)‘f 9 1@pe pecordaly ponse
suppl i ed as,f g, QHEPUis %@Lu&mml&?@ Br bidi Sl el WM RLECRst mctsqm&@' il video
synchr odyni np ci rcwtri/ and conprising responses to said vestigia

si debanth, sdhecirvofdelevismnreeiveadesigrn Wherasdqualnpﬁirmtbmcdbr@am!; tbtdhﬂd@ludeebarl d
descriptive of the | ower fregﬂuenc ort %ns of said video S|t%nal

will be enabled 10 design many r1 nts of the receivers e:cnbed as preterred’
embodiments, and this should be borne in mind when determining the scopes of the

claims which follow,



2 ~3 P~,~~~ ~~~3 -21 1 ~ Avideo Signal receiver as set forth m I@|n1l~l
further conprising, as conponents of second input c~reuitry tnel gT%émﬂ3
first detector a third anplifier Providing Crequencv selective anPlificatm
for a portion ~t said ultra-hyh-ti-equency internedi ate-frequency si;nal,
to generate a third anplitier response only to a portion of said ful

si deband; a further second detector for converting said third anplifier
response to a second very- hi gh- frequenc¥4fnternediate frequency signal; a

fourth anpl iff &1 1Br@VA 1B 1kr equency sel ective anpiitication for said
second very-high-frequency internedi ate-frequency signal, to generate a

fourth anplifier 10 response only to a portion of said fuII si deband,
supplied aslthe Mlé@ﬁt s1gha) medelver mhs'adiuteéemndnﬁyrtpmte@rﬁmn frep. 1 6. A
vi deo signal recelv gs set.forth in m15¥1|I further conprising: a

synchr onous Ut E8F F“ft ‘°l§y‘ﬁt9ﬁ‘rséﬁ58lfsw %@t‘P JESArd PBRFRSanpl i fi er

response with respect to said carrier in quadrature phass with said video

carrier signal, figg 1@0&&@&&@0@&@@@&&@@% Sdep AR RuEYREAGIANONS
detection response; second ase shift circuitry for phase shifting by

subst anti al ilgfnf@(de%cxlpnfvp etlalen’by sigopab oeresrtingohe seleded vestigit! qudabhmlt ur e- phase

synchronous d tion response, abo escribed fre nerate a
second Bhasaén ‘E"’Eﬂdf’i‘qﬁ‘ogﬂgr‘%‘g O?r{fétemfeg?’ ‘?é??&(f@?”ﬂfd’ qt‘ﬂ’ﬁ’ﬂe%d ’ﬁ“éﬁéy
portions ofsa&ﬁmz mtmdﬁtaﬂe&mn ?%gﬁﬁ%@%%dé‘aﬁ%ﬁﬁ%‘ mﬂate@me&met ry for
recovering said video sig i nearly 10 conbining said | ower frequency
portions offrs:p.ledcy/slgad suagmﬂugmhdldsband amPgllueie mp@qammgzgrmlas pogmaby said

vi deo si gnal vi deo si naI s set forth
mclam1 ~ rc?"(j’r’?dn?% °%6|$|5§‘|‘%9‘ﬁ6"¢‘5“§9‘??& %6&"5‘8@ @f&? ‘g“\‘j’l‘}eﬁﬂ‘bnousl y

detecting spiydidnO" t&saﬁal idaeb%drtﬁé pamp%nwwdrv@ﬁ@atm&cga&ﬁ' d carrier ~n
quadratt~re phase wt deo ca~iier signal.
10  amplitude- modulanon signal being from any single one of a plurality of channels at
least one of which is subject to containing at times co-channel interference from a

digutal television signal;

video synchrodyning circuitry for synchronously detecting said amplified first
intermediate frequency signal with respect to said video carrier signal and with respect
15 10 acarrier in quadrature phase with said video carrier signal, for generating a first
in-phase synchronous detection response and for generating a first quadrature-phase

synchronous detection response;

first phase shift circuitry for phase shifting by substantially 90° all frequency
components of said first quadrature-phase synchronous detection response above a

20  prescribed frequency to generate a first phase shift circuitry response; and

first linear combining circuitry linearly combining said first in-phase
synchronous detection response and said first phase shifi circuitry response for
rccoveringllower frequency portions of said video signal described both in said full
sideband and said vestigial sideband, substantially free of artifacts from any

co-channel interfering digital television signal.

[ 28]
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for generating a second quadrature-phase synchronous detection response;;
and an adder for adding said second quadrature-phase synchronous detgcipomuo3
response to said first quadrature-phase synchronous detection response for
application to said first phase shift circuitry, said tirst phase shin
circuitry bzing operative for phase shifting by substantially 90 al
frequency conponents of both said first and said second quadrature-phase
synchronous detection responses abo~~e-B5prescribed 10 Ir~yuency to
generate s3 d TiASkiANGHR Shlcllor 6 LE WX ERROIRSe MU SRLEL [ St phase
shift circui'try respons condi L1 ons sald fiT8t N hear>€o nrng 5?rCU|try
for r eCOVeI’slen:n.lsrﬁh&ﬂﬁhstlgﬁns1H(’1)eﬁlalad"np|l1ﬂmfm$d\ﬁﬁ%nﬁ%aoﬂesﬁﬂbﬂx &b G dsd gnal
described both in said fill sideband and said vesti gi al stdebSnd hi gher
frequency pe8nal ehas bfinglire the aderts poiwd vaesiet prﬁe@nid a0d giparian ¢° sgidiebland but
not in said n SO S receiver as set forth in
claim1 ~, &ﬁﬁhﬁgﬂ@mhﬁ ﬁ%?@ pka&?;ﬂ\ﬁﬁégopéwg é%for for synchronously
detecting said fourth anpllfler response with respect to said video carrier
signal, for ?enerating a second in-phase synchronous detection response for
recovering higher frequency portions of said video signal; and a cross-over
filter for recovering said video sigpal by conbining said. |ower frequency
portions of:sai d“\Yi%d‘%ﬁabﬁéF“’&Tﬂﬁ s§pioghp @lﬁé'fl 2 Mﬁémp%’f‘&l ons of said

vi deo signal. 2 0 h~;~ ~ ?D03 -2319. A video signal receiver as set
forth ~n clai m Iqdyidhfol ARG vERTPK Fl@ér'?ﬂ:qu@nc? ghl&@%§5§lﬁ Mi&h P! Ying a

hi ghpass filter response to said first phas g shift C|rCU|trY’response and
second | i nelascrivedin said'fult sudekandrbpt hatrin s&d ovsigiaigidehard!; whdico si gnal by

|l inearly conbining said | ower frequency portions of said Video signal and

sai d highpass filter Lesponse to said first phase shift cir I ponse.
30, 11 vl Heo. si GRE ERT RO R IR h TR R AL S#T4 Dhambart)

conpri sing toﬁxgﬁ-[n‘? §ar19}(r eqft‘réqh@ﬁcg‘;é%hx&ﬁ%?\égﬁ'vﬂﬂ-gss\i;%n% WO fioamnal by

conbi ni ng sail uency ons of sal deo signal” with higher
frequency peyuérayposfiosaifdaidi vid sgrghal taken From said first in-phase
synchronous detection response.

.A@AS. Ay. Ah. AASI . Aly. A Ae. AFFL. AG\L. AS{Ir. Af. A AS2 . A, 1. AyF . A ASy. A AY
. AL. AHye. A#; <wgW }vgd, A T

4, A video signal receiver as set forth in claim 3, wherein said circuitry for

recovering higher frequency portions of said video signal comprises:

second Input circuitry for selecting a portion of said full sideband of said
vestigial sideband amplitude-modulation signal, converting the selected portion to a

second intermediate frequency signal, and amplifying said second intermediate

in

frequency signal to provide an amplified second intermediate frequency signal;

a synchronous detector for synchronously detecting said amplified second
intermediate frequency signal with respect to said carrier in quadrature phase with
said video carrier signal, for generating a second quadrature-phase synchronous

10 detection résponse; and

second phase shift circuitry for phase shifting by substantially 90° all
frequency components of said second quadrature-phase synchronous detection
response above a prescribed frequency to generate a second phase shift circuitry

response for recovering said higher frequency portions of said video signal.
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in addition to said lower frequency of said video signal described both in said full
sideband and said vestigial sideband, higher frequency portions of said video signal

described in said full sideband but not in said vestigial sideband.

6. A video signal receiver as set forth in claim 2, further comprising:

second input circuitry for selecting a portion of said full sideband of said
vestigial sideband amplitude-modulation signal, converting the selected portion 10 a
second intermediate frequency signal, and amplifying said second intermediate

5  frequency signal to provide an amplified second intermediate frequency signal;
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10 a cross-over filter for recovering said video signal by combining said lower
frequency portioas of said video signal and said higher frequency portions of said

video signal.

7. A video signal receiver as set forth in claim 1, further comprising:

circuitry for recovering higher frequency portions of said video signal

described in said full sideband but not in said vestigial sideband; and

second linear combining circuitry for recovering said video signal by linearly
5 combining said lower frequency portions of said video signal and said higher

frequency portions of said video signal.

8. A video signal receiver as set forth in claim 7, wherein said circuitry for

recovering higher frequency portions of said video signal comprises:

second input circuitry for selecting a portion of said full sideband of said
vestigial sideband amplitude-modulation signal, converting the selected portion to a
5  second intermediate frequency signal, and amplifying said second intermediate

frequency signal to provide an amplified second intermediate frequency signal;

a synchronous detector for synchronously detecting said amplified second
intermediate frequency signal with respect to said carrier in quadrature phase with
said video carrier signal, for generating a second quadrature-phase synchronous

10  detection response; and
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second input circuitry for selecting a portion of said fitll sideband of said
vestigial sideband amplitude-modulation signal, converting the selected portion to a
second intermediate frequency signal, and amplifying said second intermediate

5  frequency signal to provide an amplified second intermediate frequency signal;

a synchronous detector for synchronously detecting said amplified second
intermediate frequency signal with respect to said carrier in quadrature phase with
said video carrier signal, for generating a second quadrature-phase synchronous

detection response; and

10 an adder for adding said second quadrature-phase synchronous detection
response 1o said first quadrature-phase synchronous detection response for application
to said first phase shift circuitry, said first phase shift circuitry being operative for
phase shifting by substantially 90° all frequency compoanents of both said first and
said second quadrature-phase synchronous detection responses above a prescribed

15 frequency to generate said first phase shift circuitry response; which said first phase
shift circuitry response conditions said first linear combining circuitry for recovering,
in addition to said lower frequency of said video signal described both in said full
sideband and said vestigial sideband, higher frequency portions of said video signal

described in said full sideband but not in said vestigial sideband.
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a synchronous detector for synchronously detecting said amplified second
intermediate frequency signal with respect to said video carrier signal, for generating a
second in-phase synchronous detection response for tecovering said higher frequency

portions of said video signal; and

10 a cross-over filter for recovering said video signal by combining said lower
frequency portions of said video signal and said higher frequency portions of said

video signal.

11. A video signal receiver as set forth in claim 1, wherein said input circuitry
selects the entirety of said vestigial sideband amplitude-modulation signal descriptive
of a video signal but rejects accompanying in-channel sound signal and the pilot

carrier of any co-channel interfering digital video signal.

12.

A video signal receiver as set forth in claim 11, further comprising:

a high pass filter supplying a highpass filter response to said first phase shift

circuitry response; and

second linear combining circuitry for recovering said video signal by linearly

combining said lower frequency portions of said video signal and said highpass filter

w

response 1o said first phase shift circuitry response.
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a cross-over filter for recovenng said video signal by combining said lower
frequency portions of said video signal with higher frequency portions of said video

signal taken trom said first in-phase synchronous detection response.

i4. A video signal receiver as set forth in claim | of plural-conversion type,

wherein said first input circuitry comprises:

a first detector for selecting a single one of said plurality of channels and
converting an NTSC signal therein to an ultra-high-frequency intermediate-frequency

5  signal;

a first amplifier providing frequency selective amplification for a portion of
said ultra-high-frequency intermediate-frequency signal, to generate a first amplifier
response comprising responses to said vestigial sideband, said video carrier and at
least a portion of said full sideband descriptive of the lower frequency portions of said

10  video signal;

. a second detector for converting said first amplifier response to a first

very-high-frequency intermediate-frequency signal;

a second amplifier providing frequency selective amplification for said first
very-high-frequency intermediate-frequency signal, to generate a second amplifier
[5  response supplied as the output signal from said first input circuitry to said video
synchrodyning circuitry and comprising responses 0o s‘aid vestigial sideband, said
video carrier and at least a portion of said full sideband descriptive of the lower

frequency portions of said video signal.
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a third amplifier providing frequency selective amplification for a portion of
said ultra-high-frequency intermediate-frequency signal, to generate a third amplifier

S response only to a portion of said full sideband;

a further second detector for converting said third amplifier response to a

second very-high-frequency intermediate-frequency signal;

a fourth amplifier providing frequency selective amplitication for said second
very-high-frequency intermediate-frequency signal, to generate a fourth amplifier
10  response only to a portion of said full sideband, supplied as the output signal from

said second input circuitry.

16. A video signal receiver as set forth in claim 135, further comprising:

a synchronous detector for synchronously detecting said fourth amplifier
response with respect to said carrier in quadrarure phase with said video carrier signal,

for generating a second quadrature-phase synchronous detection response;

second phase shift circuitry for phase shifting by substantially 90° all

Vi

frequency components of said second quadrature-phase synchronous detection
response above a prescribed frequency to generate a second phase shift circuitry

response for recovering higher frequency portions of said video signal; and

second linear combining circuitry for recovering said video signal by linearly
10 combining said lower frequency portions of said video signal and said higher

frequency portions of said video signal.
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5 an adder for adding said second quadrature-phase synchronous detection
response to said first quadrature-phase synchronous detection response for application
to said first phase shift circuitry, said first phase shift circuitry being operative for
phase shifting by substantially 90° all frequency components of both said first and
said second quadrature-phase synchronous detection responses above a prescribed

10 frequency to generate said first phase shift circuitry response; which said first phase
shift circuitry response conditions said first linear combining circuitry for recovering,
1n addition 1o said lower frequency of said video signal described both in said full
sideband and said vestigial sideband, higher trequency portions of said video signal

described in said full sideband but not in said vestigial sideband.

18. A video signal receiver as set forth in claim 15, further comprising:

" a synchronous detector for synchronously detecting said fourth amplifier
response with respect to said video carrier signal, for generating a second in-phase

synchronous detection response for recovering higher frequency portions of said video

v}

signal; and

a cross-over filter for recovering said video signal by combining said lower
frequency portions of said video signal and said higher frequency portions of said

video signal.
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second linear combining circuitry for recovering said video signal by linearly

(WY

combining said lower frequency portions of said video signal and said highpass filter

response to said first phase shift circuitry response.

20. A video signal receiver as set forth in claim 14, further comprising:

a cross-over filter for recovering said video signal by combining said lower
frequency portions of said video signal with higher frequency portions of said video

signal taken from said first in-phase synchronous detection response.



