: e3e050. ./ $1D24605T5s21 FEB 2003 WD 00/ 13413 PCT1US99/ 20010 METHOD AND
APPARATUS TO SYNTHESI ZE AND DEFEAT VI DEO COPY PROTECTI ON SI GNALS CRGCSS
REFERENCE TO RELATED APPLI CATIONS 5 This invention is rel at ed; QOEE'BDEU%
owned U.S. Patent No. 4,631,603 entitled "METHOD AND APPARATU

PROCESSI NG A VIDEO SIGNAL SO AS TO BE ABLE TO PRCHI BI T THE MAKI NG OF
ACCEPTABLE VWPOFG4IAPE RECORDI NGS THEREOF" which i ssued onPORUSS3eM0 12,
1986; to U.S. Patent No. 4, 69S,901 entitled "METHOD AND APPARATUS FOR

REMOVI NG PSEUDO- PULSES FROM A VI DEO SI GNAL" whi ch
i ssued on Sep tenbs@%égﬁﬁ@%g&%yﬁs%gwwéﬂ‘% for METHOD AND
APPARATUS FOR PREVENTI NG | Y/ ROGRAM' whi ch i ssued March
6, 1990: to U.S. Patent @Bﬁﬂ%\gl’g&r@@”%@ﬁ AND APPARATUS FOR
CLUSTERI NG MODI FI CATI ONS MADE TO A VIDEO SIGNAL TO INHI BI T THE 15 MAKI NG OF
ACCEPTABLE VI DEO TAPE RECORDI NGS" which issued on April 4, 1989; to U.S.

Pat ent No. CROS5 REBAEN Y T6 WETKIEE) ADRIARPARATUS FOR DI SABLI NG ANTI - COPY
PROTECTI ON' SYSTEM | N VI DEO SI GNA SE NARROW NG whi ch i ssued on
Cct ober 520, 1993js ifiventidn$s relbtad RRbmMOnly Swnkd 4, D Baredt 6. 4. FbKMAHAND APPARATUS
FOR DI SABLI NG ANTI - COPY PROTECTI ON 20 SYSTEM I N VI DEO SI GNALS" i ssued on
March 16, 1¥BBHOPAND APPARATEIS FORPRECHIMNGANIDBO SINEALSD ABND BIPPARATUS TO
DEFEAT CERTAI N COPY PROTECTI ON PULSES W THI N A VI DEO SI GNAL" i ssued on
April 29, 2BOETORROHIBIT TR MAKING OF 3.06EBTABVE VHIEC YABEO COPY PROTECTI ON
PROCESS ENHANCENMENT TO | NTRODUCE HORI ZONTAL AND VERTI CAL Pl CTURE

DI STORTI ONBECORRINGS THREREOR pifich issued omDecember (L2, 3986ptt b HitPatpt N, 748, 733 f or

" VETHOD ANB) ﬁg(f‘ARATU ~Q~" ~mmee W~ u 1 F E B 2003 WO 00l 13413
PCT/ U599/ 268 éﬁ@@&“@éﬁpw%ﬂﬁwﬁﬁ@@ms WTH N A

NETHCD AN R el RO e sty R s ockoeD TV
Pt ont No. P ds Bo 1 USRS A B AR Ul on June

22, 1982 1 ECTI ON
PROCESS Eﬁﬂﬂﬁ%%’ﬁ*é"@ nEetofend SRS el S50 RS

1990; to U.S. Patent No. 4,819,098 for "METHOD AND APPARATUS FOR

CLUSTERING MODIFICATIONS MADE TO A VIDEO SIGNAL TO INHIBIT THE
15 MAKING OF ACCEPTABLE VIDEO TAPE RECORDINGS" which issued on April 4,
1989; to U.S. Patent No. 5,157,510 for "METHOD AND APPARATUS FOR
DISABLING ANTI-COPY PROTECTION SYSTEM IN VIDEO SIGNALS USING
PULSE NARROWING which issued on October 20, 1992; to U.S. Patent No. 5,194,965
for "METHOD AND APPARATUS FOR DISABLING ANTI-COPY PROTECTION
20 SYSTEM IN VIDEO SIGNALS" issued on March 16, 1993; to U.S. Patent No. 5,625,691
for "METHOD AND APPARATUS TO DEFEAT CERTAIN COPY PROTECTION
PULSES WITHIN A VIDEO SIGNAL" issued on April 29, 1997; to U.S. Patent No.
5,633,927 for “VIDEO COPY PROTECTION PROCESS ENHANCEMENT TO
INTRODUCE HORIZONTAL AND VERTICAL PICTURE DISTORTIONS" issued on

25 May 27, 1997; to U.S. Patent No. 5,748,733 for "METHOD AND APPARATUS TO
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DI STORTI ONS" i ssued on Decenber 10, 1996. All of the above are incorporated
by reference. 10 Also related is U S. Patent No. 4,163,253 for "METHOD
APPARATUS FOR MODI FYI NG A VI DEO SI GNAL TO PREVENT UNAUTHORI %ﬁms
AND REPRODUCTI ON THERECF" issued on July 31, 1979. BACKGROU ON
15 Field of the Invention The field of the invention is in the mechani sns
and/ or net hayxo00f13413def eat i ng, renoving, or reduci ng the efPC#GISL/29P10t he

vi deo copy protection signals. These nechanisns are al so used to synthesize

Dosor | pt i GRERHCE BRSSOl FROTEE DS tBe pVBEDery concer ned

Septenbor SPRATSgmeA T RLRY AP o Phtn B £0 AT B8 f‘@?’@@é@“vixé”ﬂ ce of
you own ?”@%ﬁﬁfmﬁ%@% AR R RIS 605, 250

' nCOprfatﬁ@Msz P&@P’E@n Y;séu dB{%fFﬁ?%Q%PquJ gary program
vi deo source to - FE B 2003 WO 0 13413 P 1599720010 have copy

pr ot ect § onpatehtio, qu mrf@;t eODEGIVNAE BLARKING WBRA A S 3ssied of finebUL i t
produces a recor di ng | acking any entertai nnent value. That is, the video
prograns tiraiosansd 1oQLS. Pee: Nd 283 88,986 of ‘SITDEO QOPFTHROTECTRON PRQCERS f rom | ow
contrast to synchroni zi ng problens. The '603 patent describes a nmethod for
" conf usi NgENBANCEMENT JOTNIBOBUAE HORIZONTAIARGE ERISC AnPICTUREVI deocassette
recorder while not causing a black depression problemin a television
recei ver dPESFORYIONS"tissecdon Pycepbestl 6,008 Al of ithelabovaaRdicombra®dbent Appli cati on
(PL 304477 ('477)) by Tomasz Urbaniec entitled "Method and Device for

Pr ot ect i ngr*¥f€®ophoni c Recor di ngs Agai nst Authorized Copying"” filed July

"603. p3¥ent by Ay arek ot b 1 BTt S oA AR e "vaver or m of
her i - as. HOp AR Vﬂfébﬁéﬁ%%'ﬁfphﬁq’%ﬁb‘ﬁf@%ﬁ%%%ﬁw‘ﬁgéﬁﬂ bes. the

conparativ Ng%@ which is replicated herein
as Figure % k@ i'S vveI nown ?spéé Hhﬁ?ﬂ 79

art, the videocassette systemhas a
limted Ium nance 15 frequency response, less than 2 MHz. A si gnhal as
descri bed by Ryan recorded on a videocassette duplicating recorder with the
AGC t ur nedpaCkGROONBMIE BiiviENI@ f ect s of copy protection) will produce a
video signal wth pul se shapes nodified by the |imted frequency response
of the 18upFieldaf thelpventionr der. Since there is no gap between the pseudo sync
pul ses and the AGC pul ses of Ryan, the AGC system of a hone duplicating
recorder 20 wi [The ﬁ@épfdminteenqnh@névmypmn@mwd@f metheds Sy defdasingync pul ses and
t he AGC pul ses.

removing, or reducing the effects of the video copy protection signals. These mechanisms

are also used to synthesize and improve the performance of a video copy protection signal.

20 Description of the Prior Art

The Hollywood movie industry is very concerned about the unauthorized copying
of movies and programs. As an example, on September 17, 1997 Jack Valenti, President
and Chief Executive Office of the Motion Picture Association of America stated “If you
can't protect what you own - You don't own anything." The patent by Ryan, 4,631,603,

25  incorporated by reference, discloses a way to process an ordinary program video source to

-



The limted bandw dth of the recording VCR responds slightly differently to
t he conbi nation of pseudo-sync and AGC pul ses separated by a tinme gap of
0.5 pseconds to 2.0 pseconds. If the tinme gap is as |ow as Qf das
the limted bandw dth of the recording videocassette recordgr #Eﬁm he
time gap to effectively renove it and the -3 21 F E B 2003 WO 00/ 13413
PCT/ US99/ 200ooasfizct i veness of the copy protection is essenus®i28i0t he sane

as that achieved by Ryan. As the gap wi dens, the effectiveness of the copy

protection is reduced or renoved. To defeat the copy protection process)
t here ar e havefoppRiptegsion K Fs\ippyipsRsested videp in giewshleon sk wgl?utmpaﬁmeh@, harr ow ng,

| evel shifting, di fying and/or cljippjng the co 5 protection pul ses as
descri bed 'Fﬁ?fdgﬁt‘%g%“ﬁeég%%’wt‘(ﬂh‘éo a?!sﬁ?@gge,ogs%%sg@ﬁay? n% 157,510 (' 510),
5,194,965 (' 9 83 ' 93 5. 63 7 (927 5.748, 433 (' 733) and
5, 661, 801 r%qogig% sué% r?ao ) '%gsé‘(a%n 0&18%;‘/’”%353 °rsﬁ'$c‘)°rh§ néz}figlffldbr?e&s 'e’rzlgence. In the

patent s mogjipaRfdedRY EhohBitoVEARARGH Hoal i Gihe PR Re ABC PUI SES (SEC
I g I eve

4,695,901) are changed i n anplitude, chan relative to normnal
Sync pu segsterd B adifbdaSsett rauBaIBAVHiR nit ¥hidfig Wh LK WepR QiR PrdbRmah h OW a
satisfactory recording. In particular, E’at ent E 194,965 and 5, 157,510

di scl ose naevia re@ived didpReinANEEcpPgloRttePsigialo sync pul ses so that the record
VCR does not sense these narrowed added pul ses and thus, makes a

sati sfactory capplishiPateiUyhidRvonQFL THE71 (MVHNGY ThhainUdbedieantiddde anti - copy
signal, the present invention discloses a nmethod and apparatus utilizing
pul se posi‘Methad amidDeyist He Prsiecking Viidsophosit Renordifgs AlganséB@herivdd or sync or pseudo
sync pul ses. The_ invention also discloses the insertion of a sufficiently
wi de tine GprRprsdiledaly 28.12%atmreby ingopprated By gfsregcendisgiaspsacvariatioe Bf t hat t he
record VCR w d to 20 or sense the sﬁ%nc or vg{séeudo sync pul ses but

| |
Still U 1 It aer gy Rim Figyieda ol the BERaentdracribes e YrvBRRR of s OGS bat | ng
hani f  t.hi i. t.i | .b i i ti ith f
The ot emrprdticust Yoo PRI B B 550 i SR el SRR AL Wit | 0 20 ©

protectio rbfﬂ'{e%{faﬂi%c m?é?l?‘ﬁﬁ&s%iﬂgsftﬁe c{aﬁ’r%%}% yfaﬁ?oré(a?di%&sgf?ﬁyrb&?egyt 1.5

pseconds away fromthe preceding pse nc pul se an hen trimthe

trailing eggs ilepiichd Rereilis@5Rli 1ag. pseudo sync pul se by 0.6 psecond. Thus a
gap of about 2.1 pseconds exists

As is well known in the art, the videocassette system has a limited luminance

15 frequency response, less than 2 MHz, A signal as described by Ryan recorded on a
videocassette duplicating recorder with the AGC turned off (to avoid the effects of copy
protection) will produce a video signal with pulse shapes modified by the limited
frequency response of the duplicating recorder. Since there is no gap between the pseudo
sync pulses and the AGC puises of Ryan, the AGC system of a home duplicating recorder

20  will respond to the combination of the pseudo sync pulses and the AGC pulses.

The limited bandwidth of the recording VCR responds slightly differently to the
combination of pseudo-sync and AGC pulses separated by a time gap of 0.5 puseconds to
2.0 pseconds. If'the time gap is as low as 0.5 pseconds, the limited bandwidth of the

recording videocassette recorder distorts the time gap to effectively remove it and the



21 F E B 2003 WO 001 13413 PCT/ US99/ 20010 between the trailing edge of the
trimed pseudo sync pul se and the |eading edge of the delayed ACGC pul se.
this gap is, for exanple, near blanking level for 2.1 psec

VCR wi | | sarrpl e the voltage in the gap instead of the addeg]iGE%Bezggaf or
its AGC anplifier. By sanpling this gap voltage near blanking |evel, the

copy protecwWodidilyinal is 5 then nullified. Alternativel ypPCt/itigoogeno voI t age
| evel may be set above or bel ow blanking level. It is inportant to note

that by si del aying or shiftin position of the | eadi ng edge of the
AGC pul se &%Pg’t ?%BCOg’HErOfeFt}J{M‘ﬁ %ﬁg@bﬁg‘eéﬁmﬁﬁﬁ@%@@ﬁﬁﬂ Y% B¥a0- B8l se, the gap
bet ween t %}fef:tﬁu ses..and th will nullify or partially

nul lify tH egelf 8‘%3 YENRTE SRRy BT %cttlg%’ts?eghcegf’rg’ﬁlgfwd is al so possible
to create thi &ﬁ&aﬂ tﬂe &F?@Ete&% ¥e§s ﬁ)léX%Qre um om@'a)gs sﬁ‘éh as ng edge of

pseudo sync p se away eadl ng com ng AGC pul se, or
sone conbi,pakiap, bﬁﬁrﬂuﬂp\fnh{’&vnﬁé‘ﬁv&%h& %dﬂ}fm%jaq%r Jhlaﬁang“@@c I se and pseudo
sync pulse to forma gap that would defeat the copy prot ectl on process.
Typi cals gpmtddtidngluisests dastrivkd i PutBRAE0SIS0 1G0T, B6 55w &SPy, Syskief f ective in
defeating the copy protection signal. Conmpounding the narrowi ng of the
pseudo sy610pL5,19¢,.8654(19d35)0F,5830006 (B6) 6,6336227 (92A7h) 517h8,233gap8) kit t her enhances
defeating the copy protection signal. It should be noted that the defeat
met hod as 5$658¢1i (1881 cigdabeve audhetpby ingerpaaiedchydeftriamen. used as a copy protection
signal. By dynam cally vary mg t he gag fromzero to greater than 1.5
pseconds bet welathetppignts mertiopad goavaghe 45 ﬁmrweeme@yﬁ@cwpegése«r el ative to the
| eadi ng ed%e of the upcom ng AGC pul se new copy protection signal is

made to 2¢& 3??‘8&??9‘&‘?%‘?% “’@ﬁéhmﬁ“‘eﬁﬂy%‘&ﬁ‘éﬁf’ A Bs%i t ude nodul at ed
AGC t dyl at f th d

pul sgg{ fgls ?r\?gang ‘Pﬁ'gscA@h%u?Sst\él @?vp%séhgéc\%&rgg?r ‘?ﬁ? Ll;)zag‘l cal prz:lrjr gvmsﬁgcor
changi ng the g?r)ﬁcd’l‘ﬂrcgatln&fl9ﬁ%sﬁggef§l7@ dfs%se(npfrowxegﬁefﬁl%a%ﬂfﬂ or sync or

pseudo sync pu an easrer co o) Ion is possible in
the digi t%ﬁd/&%%ﬁ@sﬁ@ﬂﬁ&E s@mh@%ca@m%esmﬂéxse%h&e Mkbvd .dRqdOmRI N 1S the
format of choice f I npl enenting copy protection in cable systems and the

-5 21 Flﬁas&mm&kl%%tme{pyswl 20010 like (i.e. digital versatile
di sc players). The range of pulse wi dths can be for exanple, between about

50% to 100% of the normal pulse widths (i.e, the pseudo sync pul se nornal
wi dths are about 2.3 useconds and the AGC normal wi dths are about 2.3
psecontfs Sk ARY QF T DMg on how nany added pul ses are in a
television (T~ Ilne) In general the copy protection ‘B‘;ocess of the
i nvention may qdefet th%m“ﬁgpyt%a‘a'bﬂﬁfesevum‘@@lopéisiflese'a%mP daadanpl e in Figure
2(a) of Ryan ° 603B¢pat eE E’é pul se and/ qor pseudo sync pul se are
posi ti on SEEHECHY e FPV@”P?}“‘W‘ widfhymadplation.of thg AGCG PP *on separ at i on
is insufficient to rote tig oce e. position
nodul ati of°3 o mount %mie%ulgﬂelmve‘floqu Cglsecg Rd ot GahY", asF‘lrgglentE' W“ge,&ﬂf pul se and/ or
pseudo sy 4G i ncrease the
'Lgﬁe%w &%@Cﬁ%ﬁ/&\?\ﬁsmg Eﬁ%gseg%cﬂthaHﬂgﬁéogﬂ@l quP 8

gap suffi y trimor narrow t [ or pseudo
sync psy S%rf&isc%ﬁkos'}’ﬁ & ?éd@s?ﬁ‘&ﬁﬁgsﬁ@m1w1m10mowo?ha@lggoﬁn0t her 0.7 psecond
to the 1.0 p,second gap for a increased gap duration of "1.7 useconds).
Ai ~er the gap TwmSopgRétedtivi &tk M&hdnRms OEhie ivention cdhdlsbibéiskd inhe copy
protection signal, then the new copy protection signal is reactivated by
reduci ng tchmabissijon with krgrof (he defead inaentibe, mehtiondbabived. For dxeinpleanddfdae AGC pul se and
pseudo sync pul se and by restoring the pulse widths of the (trimred or
nar r owed) tHe@Opypprbtsaion procksH pnersrshifo(delyy) the I Gmilse by thvet IS fisa¢dndnor mal  pul se
wi dt hs. The method of using relative position nodul ati on between the sync
and AGC puwseforh the prbeddingtpsendp synaijubse aghthenieis itheitnidingedge pfither ot ect i on si gnal
can be applied to the

25  preceding pseudo sync pulse by 0.6 psecond. Thus a gap of about 2.1 pseconds exists
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20 copy protection pulses within or around a horizontal blanking interval.
The nmet hod can al so be conbined with narrowi ng any portion of the added

pul ses. In order to produce a further effective copy prot ethqnﬁiwzg[ﬁa
variation of the 4,631, 603 patent has been devel oped. To thi& ‘eho GC
pul ses al so are anplitude nodul ated fromfull anplitude to zero and vice
versa over Wwomopsns od of for exanple about 25 20 to 30 seeondsy28@0a
result, the illegal copy will have constantly changing brightness -6 21
F' E B 2003 WD 00/13413 PCT/ US99120010 | evels. This causes nore annoyance
when conpabeeandhedrading sdza af thelrimmsi prerdosyromismandiiee Idme gigesée are static and
at full anplitude). BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 a

i |1 ustr at edelayed AECpylse- I RistBRRISI)T shererie aepr blagkinedeveligr St Hssesnda i pseudo sync
pul ses; Figure 1 b illustrates the Urbaniec nodification to the basic

anti copy prsdEFswillseanlethe vritagsrin hesgapinitrap efdinrdded ARC pltes &% its £BGure 2
illustrates various ways to position shift the AGC pulse to 21cliefeat t he copy

10 pr ot ect PHRALESTJRgempling dhis geb yologepeachiankioe levelefhe copy BRI EEM Y shifting the
it f. the., | t ide th tecti f th

post11 91 ol S Uit SLPYGE L CARLALSL LGN, Bipgess of (1

narrow ng Gdy %Eﬁa&pﬁn gﬁaﬁ;ylsg%l%c&ae Fﬂg& il p%ﬁﬂé/n HuRt&Ghy on signal.

Figure 3 also sho a way n y shiftirng the position and then

narrow ng he AHEARK RS relafved§ HREHRRNLRY bl pteadd Bfc FARYhPEA! €cti on process
of the invention; Figure 4 illustrates various ways to shift the relative
posi tion betweaithe\iséudp knb piflsed il tRSAGCIpuISY Wl HAHAS &aiiballyl wlliTathe OW Ng pseudo
sync andl or AGC pul ses to defeat the copy protection signal. If the

posi ti onal effeuitd df ke g GIndpym@otedioh sighab f1t iAGES gosdisle® cesatd Alds gapseatits sync pul ses
is done fromzero to maxi num then this techni que can be used as the 20
copy pr ectayomclsisgroaing the trailieg ddpe/afipseudmsyndiiudpe peaySirant the ading adge of bl ock

di agram of an apparatus for defeating a copy protection signal by delaying
t he AGC pulthsapeoning i gulssaorsemegombinptipgiof gowing therasisigeeiiotheer at ed at

various points in the circuit _
pulse and pseudo sync pulse to form a gap that would defeat the copy protection process.

Typical gap durations of 1.5 pseconds or more have proved effective in defeating the copy
protection signal. Compounding the narrowing of the pseudo sync pulses and/or AGC

15  pulses with this gap further enhances defeating the copy protection signal.

1t should be noted that the defeat method as described above can be varied and then

used as a copy protection signal. By dynamically varying the gap from zero to greater
than 1.5 puseconds between the trailing edge of the pseudo sync pulse relative to the
leading edge of the upcoming AGC pulse, a new copy protection signal is made to

20 effectively mimic the Ryan ‘603 patent with amplitude modulated AGC pulses. By
varying the gap via position modulation of the pseudo sync pulses relative to the AGC
pulse or vice versa, or dynamically narrowing or changing the pulse width of the added
pulses (AGC pulse and/or sync or pseudo sync pulse), an easier copy protection
implementation is possible in the digital domain and/or analog domain. Today's digital

25  domain is the format of choice for implementing copy protection in cable systems and the

-5-



of Figure 5; 21 F E B 2003 WO 001 13413 PCTNS99/ 20010 Figure 6 illustrates
an apparatus for defeating a copy protection process by inserting a tine

gap between the pseudo sync pul ses and the AGC pul ses; Fi gurzj Fisozﬁgg
illustrate several waveforns related or generated by the cir&li re

6 given typical copy protection signals as an input; Figure 7 illustrates
copy protectwomoizgppar atus of the invention that generatespardynaniical |y
variable time gap (around bl anking | evel) between the trailing edge of
pseudo sync pul ses and the | eading edge of AGC pul ses; Figures 7a to 7e

i |1 ustr at dikefie. qllelraéw%etlleﬁzﬁv@lﬂ@rshsﬂw rrage of pulsejwidths eandd foxexapmwles ous points in
the circuit of Figure 7; 10 Figures 8a and 8b illustrate positjon delay or

modul at i orPeBfees #hattSqede P0Reqf the narmal pulse yddthad g the mesydq syne s noiiRbh can be

used as a defeat process or as_ a .co rotection signal. By varying the gap
bet ween th‘é‘gﬁhf 4P p °Hb2'%wg’“ﬂﬁangﬂ'8f\ﬁfod’%‘/{ lY‘%PW&P“é?P%(&‘“ﬁ?ﬂdéé’? and their

rai sed back porch A%gpul sg?ﬂ the VCRw |l respond to these as if the

rai sed badke{BisdsPeneies Ffouduany added,plses are g televien (A¥HMAkt ed up and down,
which rgsults in yet another 15 dynam.c copy. protection pro s of the

i nventidn; Fig gé}{%{ the| PRy prertiampracess of %?"HE%@B‘&X/“W’&"% °8§dee i gnal . Figure

O 11 UStr QiR 0BT SALLAG ALuHYIHLAIGISLARO, BN, RENBESLBGNEY | cast

[o)
seudo sync pul'ses’ "Fi gure ustrates

anot her  TEishRf ol bk ek kel ERGhN D ind NPROLLGhDBboEACCSS (Figure oo

for exanple) tin ., invertingj portions of the pseudo 20

syncs and/ @farfifskeiskisufiBitnt t&HetH b dOcdp§ pteBlidAloctls AR RSNibd btidatigt | Ng @
circuit for reversing at |east portions of the pseudo sync and/or AGC

pul ses by aa¥nt9fo chlyEIYRENE bffgap)] then tROUIGE bEILH sBd/br pheddd syhic Bh1QLKn 8 agr am
illustrating a circuit for inverting or phase shifting portions of the

pseudo 16 Y Niasrowéiths @ funfiidn optithS® SnciidseWRygap Suffidientl P 8/ didwigrigl orpirase shifting _g,
Z 1 FEB 2003 WD 001 13413 PCT/ U5991 20010 anplifier along with a switching or
di ssol vi ngthaARCiplilsednd/ofpsewip sy palke Hyav@it 0.35 1fetdnd gacheHichrwould add
another 0.7 pusecond to the 1.0 psecond gap for a increased gap duration of 1.7 pseconds).
After the gap has been extended as to “defeat” or tum off the copy protection signal, then
the new copy protection signal is reactivated by reducing the separation (for example, to
15  zero) between the AGC pulse and pseudo sync pulse and by restoring the pulse widths of
the (trimmed or narrowed) AGC pulses and/or pseudo sync pulse to their full normal pulse
widths.
The method of using relative position modulation between the sync and AGC
pulses for defeating and/or synthesizing a copy protection signal can be applied to the
20  copy protection pulses within or around a horizontal blanking interval. The method can
also be combined with narrowing any portion of the added pulses.
In order to produce a further effective copy protection signal, a variation of the
4,631,603 patent has been developed. To this end, the AGC pulses also are amplitude

modulated from full amplitude to zero and vice versa over the period of for example about

25  20to 30 seconds. As aresult, the illegal copy will have constantly changing brightness

-6-



attenuating circuit is also shown in Figure 11. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS As previously discussed, Figures la and ib illustrate
prior art copy protection and copy protection defeating si I

respectively. Figure 2 illustrates various waveforns corre%inﬁi&% zmavays
that AGC pul ses can be del ayed to provide the copy protection defeating

t echni que owottag3dsihvention. First, the waveform D i n Fi guP€T/Bs992pUigt r at es

t he AGC pul se and pseudo sync pulse at the normal 10 position previously
shown in Fli rei.Bl a which causes co‘ﬂx/l Bf)r‘ft ecti on. Wavef Ergns to C show
various def%ys 1B CHAT MRAivance Mher omptred 1R 4 cuyan dgp PERE (R S8fne pul se and
the | eadin e of 1he lve AGC pul se. Waveforns A and B are

ef fective %@Eﬁ?eﬁ%ﬁé{a{g %nﬁﬁﬁgﬂéﬁoﬂ&éﬁgf otection signal while waveform C causes
partial reduction or turn off of the copy protection signal. For effective
defeat of the copy protection signal it follow that 15 waveforns A and B
are pref ergiike pEEORIFINEOF TRRDORNWINGSt | on signal that is dynamcally varied
fromon to of f, one technique of the invention starts for exanple, with
sever al 5 secondsigaie 1k NRstRY & {he balcnbpyiretdis@omistifdiMAGY Mt p&hdon on) then
transitions to the waveform C of Figure 2 (copy protection partially on)
and t hen tsyansilss;ons to the waveform B of the Figure 2 (copy 20 protection
turned off). The gap, or separation T4, in Figure 2 is preferably

cont i nuousl y oFigdiedb fllusteatey the Wahsnieqrgodificatiane the basés agticeny precesshan about 1.5
useconds. Waveform A is used to turn copy protection off. In Figure 2 (as
wel | as Finyiwiae of AGG andipseudp fyc pyhetir val TI defines the normal sync to the
first pseudo sync pulse period, T2 defines, the repetition rate of added
pseudo sync -9¥13“’2% ‘]:h‘éﬁatgdﬁ%"“Wﬁmwm‘??‘%sﬁfﬁ@@!ﬂ?ﬁ@fﬁf%ﬁh@%’, T3 defi nes

e P P et S B LRy SRR PRA MG, 1 P st a5 an
option. Fi H&}'éﬁuﬁe thglovig% Ekﬁgﬁgﬁ%tteﬁ@n' ?écésggftﬂi inbdiforgPOdi ment of Figure 2 with

AGC pul se ‘narrow ng, seu sync puq’ses can be narrowed as

vel | . I n the V\@}éﬁlfe@rims{ﬂat&fa cEx‘nQH&{h@n &?po i smﬁkn%%ncf l@a%mﬂh@ﬁmﬁlir@ rrowed AGC
pulse in the patents S 10 and 965 of previous nention. Wiile wavefonn H
of Figure e 860 pikesis teaf 10E cop P HroRttion Gig® PBigd¢ DEISLhbW R wdydBal s, it can again
al so be used as part of a copy protection signal. The waveform D of Figure
2 r epr esendysamicallyrshifting depysitmpnehdtbén ramovaingthel A GEipuisés iz aortiangesitt i on to t he
waveform H of Figure 3) a signal with a narrowed AGC pul se, and then

t r ansi tl§ onthe eppy Profeaticsipoycess P thf inventiow e 3, a signal with a gap and narrowed
ACC pulse. Finally the copy protection signal can be turned off by a
transition to FiareddusiyesipmusaysiehifttharelajyrgoptiorietweahAGS Prlstsger with a
narrowed Al ul se. vef o,Fam E of Fiqure 3 is %%ui val ent t% wavef orm A of
Figure 2 aH§PrudQgaePyiss ¥l é‘é‘l“’“@'&%?e"g? BPERAY B ATC pulses to defeat the

copy protection signal. If the positional shifting and narrowing of AGC pulses and/or

pseudo sync pulses is done from zero to maximum, then this technique can be used as the
20  copy protection signal of the invention;
Figure 5 illustrates a block diagram of an apparatus for defeating a copy protection
signal by delaying the AGC pulses;
Figures 5a to 5e illustrate the waveforms generated at various points in the circuit

of Figure 5;



Figure 4 illustrates pseudo sync pul se narrow ng conbi ned with position
del ay or 15 nodul ati on of varying pul se widths of the AGC pul ses to defeat
the copy protection process, or forma dynam c copy protecti.o i he
waveform D of Figure 4 illustrates a defeat process not ilhuitﬁsﬁi’.mjt he
patents of previous nmention by Quan et al 510 and " 965. In waveform D of
Figure 4 thé&vepedddd sync pulse's trailing edge i s advancecdrwsprmvicde a
narrowed pseudo sync followed 20 by a del ayed AGC pul se | eading edge to
provi de a narrqQwed A ul se. The waveform C of Figure 4 illustrates a
further gap in f%?@%ﬁgmf‘amaﬁ s fe ficfRAting ¢ $0BY POISCHARIPERSEBYY posi t i on del ayi ng
the AGC pul se.using a dvapced traili edge narrow t he pseudo sync

pul se. The WAV&f 5’?%1’;@%%*%’!‘—'?’5 Sre‘é&lfy'?clﬁu[%%taf‘gg’ééh% pé'%?ﬁ')i nation of position

separation bet \M)gﬁfés BJ}G 6@‘%&& s?rﬁelrjaz‘ag\{eko%s IQE%?I gfg%%%ﬂg% @;{Lﬁ&céﬁ’l gfh narrowed

AGC and pseudo sync 25 pul se. e wave e used as a nethod

to defeat fiBge6R¥h WFil 6l bRRctichQignaldad aff HBu2043 WO 44113d13 Penrt ~s~9r ~4ot
a pul ses. As may be seen, wavefarm A" is generally the equival ent of

wavef ar g8 A antigareafilfstrites 8y pRotdfibn spparh@SaRNclihniBtlioh thadpedles My be used to
defeat the effects of copy protection signals. Aternatively, by enploying
narrowed péyaudivalwasabRuinfsp @UnEYanNG 1Pl SeBteeh tha traifingdddge dfpkdudsl | N wi dt h,
Figure 4 provides a dynam c copy protection signal of the invention based
on dynani caint pulsshanddgliedepdinp edggaPAGCeses;at i on} and t he anmount of narrow ng on
pseudo sync pul ses andi ar AGC pul ses. For exanple, the enbodi nent rnay
start with a whiearaiai fr dystitethegelpvantonvéfprmBitgtisre s@enisd pirvatidude t he copy
protection process, t_h?n, provi de narrowi ng of the AGC pul ses andl or pseudo
sync pul seROynAecieRitot fighe’al copy protection 10 via the waveform C in
Figure 4, and than transjition to.a signal such as wavefarmB' in Figure 4
to tur 61off th 13885%/“13?8‘]{’ élt‘ﬁt'iagl"?f’s“ﬂ‘?gd RN Wéﬁa‘ﬁeég"épg%'%hef he cycle
from wavef or s Qt ection.

B' ). t.0..C..and ,back to 0 restore the co r
oty e ] Brdied ol Sha i 360 of Rachial Sad S0 Sl BB sBEL o0 Lot g

the copy pﬁp@ﬁ;ﬁg magagtsla@@é, dWral B BYe gg@%@%&m&%@&@ Qe to the

pseudo sync” pul ses. To 15 this eno y protecte €0 IS Inputted as at

{a) to a dalsaybati prRchGCHlildes, Be VO Respll @Vifiest REif B RAikkd Mlcklp&en and al so to a

sync separator circuit 52. The output of the sync separator circuit

provi des hAGCpelsdsate baing annstinide adlul&s0p apdidd@swhich Rsullts fiyethnethércui t 54 whi ch

in turn outputs pulses at {d} coincident with the video |ines containing

r ai sed 1pacéynpmiccopyAGEcpe sesssafitle tnhosien;wi t h AGC pul ses. This out put signal,

AGCLL, is logic high at |least from 20 the |eading edge of the AGC pul ses of

t he input vi de@‘@l"%ﬁ&msﬁa&?sﬁh@of@ﬁmpb'ipw@cé@g&ﬂdf Fighws Ipdimsyatpsses whi ch appear

at an out p&% ébg of .t he del a¥) sine circuit 50 (del ayed input video of about
eafipe qrgied Kk

1. S psecon ifyingmethod by reversing,at leagt pprtippsiof the peeydaMBREr/S” t he del ay | i ne

St [ f . th | .. Th .del d. |
S o LB R6F B8 ke 8 Sl Do S0G Y SE T B, A P o® 7@
el ectroni Cprﬁé’@sst@@ué ga fo%farﬁp@%%%L sﬁiﬂ'iillg (i.e.,zi%vgtilE) ?m&%g %f the pseudo

20  syncs and/or AGC pulses;

Figure 10 is a block diagram illustrating a circuit for reversing at least portions of
the pseudo sync and/or AGC pulses by way of a memory circuit; and
Figure 11 is a block diagram illustrating a circuit for inverting or phase shifting

portions of the pseudo syncs and/or AGC pulses by way of an inverting or phase shifting



WO 00l 13413 PCT/ US99/ 20010 signal AGCLL to swtch in the del ayed AGC

pul ses, the copy protection pulses' effects are then defeated or reduced at
the output (e) of an anplifier 60. Figures Sa through Se ilias £Bre BO
wavef ornms generated at different |ocations of Figure 5 and E Z §
sel f explanatory. For exanple, in Figure Se, the output has a gap, that is,
separ ati on W@y esponding to gap T4 of Figures 2-4, | orgrasswegn bet ween
t he sync pul ses and AGC pul ses to all ow recordabl e copi es of the video
signal. It should be noted that Figure 5 is just an illustration of an
appar at us amphifigs plong withaswiteking ¢rdissalarepmplifier \GTopsioha) dayekshifiipgfedier t he copy
protection signal, It is also possible to design a position delay

equi val entalttil’“b‘if‘grcgﬂﬁt\ﬁﬂi?sg?fﬁ‘s'PEWt“ieéI'l y the original copy protection signal
or parts of 10 it and then regenerating nodified pseudo sync pul ses and/ or
AGC pul ses. For instance, the incom ng copy protection pulses may be

r enoved a%%%i@gbﬂ%ﬁ&;@ﬁéﬁgDWﬁﬁ; <'E§§§.rted i n advance of the original

pseudo sy ) in delayed relation to the

ori gi naj AGC DL 5TousiSuskta ARt 3} LAGE i3kl AGEDBLIEER e Pseudo sync

pul ses and AGC pul ses "t hat él I or a recor opy. 15 Figure 6 is a
bl ock di agbap-Eediof bdfensdignalthdctifddy, creating a time gap around bl anking

| evel by trimm ng off (advancing) the trailing edge of sync and del ayi ng
the | eadi ng edgiguret illusteatedShziopsvaeiofths coR@padiy tdw4yt Bei AGDpsliegbarl , | eading to
a recordable copy. This "trimmng" is a different formof narrow ng not

i |1 ustr at est delayet! reprbdids. thdRapyeprotediod Sefeabifitechfiqyof rediventioadFivst,dieo i s fed at

(a) to a sync separator 64 to output conposite 20 sync includi ng pseudo
sync pul sexaveformaD dmEigusedillugtrates the WOEPalsomd pgBdo Pnepuldset thé®mngli ggers of f t he
Ieading edge of sync pul ses_including pseudo sync pul ses, and its pul se

wi dt h ¢&n Resitienomevioysly slpwipiinigure fnvingh casey copyrroiation, WavekorBsAgu€ (b) of one

shot 66 is_ coup]ed to another one shot 68 ose pulse width is controlled
by anot herShﬁ%ﬁ{)"r"Bﬁ d"‘ii‘éﬁ ?‘&@‘E,b%%‘.th&mﬂméﬁ‘?gﬁﬂmf‘lﬁ‘? R pblﬁeea“glc‘}ﬁt 68 is then a
pul se coincident w.th the.]l r iaon of t SYRC..25 or_.psewdo sync

pul se andqfﬁggﬁé%ioﬁlr‘ffﬁes eﬁtéﬂe?‘}%cfpugg'%‘ée?%&}ﬁﬂ s%r%#}ec%eem%%%%?ot ected -12

21 F E ~ 2:99&%8%0%9{0@@3??@?%%%% SORLL pLﬁﬁvédu%IIogngmﬂimhm A sync

separator out SO I'S to atimng circul i ch generates pul ses
coi nci denteopd frbtedtidR sigiP YroP ERk@fcldeRR oBthOBRY pidtebdbnRighd1 @ M8 @at | Nes. The
output of the timng circuit 70 and of the one shot 68 are fed to an AND
gate 725t owsvedinisd ard BSabé préfratid during the times copy protection pul ses are
present. The switch 74 receives 5 the copy protected video at (a) and

suppl i es a si gHala newnbpyiphiteetionesigyalphay B kdyramicaliyetavietion tretosffhameand AGC pul ses
of copy protection signals, whereby the video signal at an output (e) of an
out put anptedhniqug of e ivMentispstatofer exammule wvith several seaopds.of thie grayedord iofso uses a
chroma bandpass filter 78 to generate the gap) but. alsg to reinsert color
burst dur i HEFHACPRAATieFtion o) Hien Fessitigns tathe wavgfogn Grof FigheddcB¥ck porch. As a

tt f fact. . QW d/or .10 at [ d | shifti f
i on't HEoFiP e en o e Piezons Fr ACE Bk Bo PPt EB5ASEY gnal  canresul ¢
[ I [ h j I i 0 F 3 of US
oo S5O0 SR o 5 L A SERRGI PR A SRR Ry BBl € 3, o U
i na L E el . . I st
o pseudo St Sy SR ARGOES ok Boift s FORKAP AP EREL AT BEIRT. Gved
pseudo syn&ﬂ&w& apgber ACC pulses with a gap (voltage} in between.
shows a

Fi gure 6¢C orizontal pulse with a raised back porch AGC pul se in
typical fashi oy Afuré2 GOR¥I ﬂrF%u%gJ?ﬂleﬁingﬂﬁéwalﬁ Yh&ShORrRN e Show t he
result of the apparatus of Figure 6 which narrows the raised back porch AGC
pul se ( Fi gthé BrsOdguda By @iilsd geRod) D2 defiasttind ref@hition ritelbfaddddpba@ds §mbe) to al l ow a
recordabl e copy. Note in Figure 6e the 20 color burst is still present even
after narrowing) in the area where burst is normally located. Figure 7 is a
bl ock schematic diagram depicting circuitry for generating a copy
protection process of the inventionghat mmcs the anplitude nodul ation of
AGC pul ses by position nodul ati on. Programvideo with or w thout copy
protection is the input video signal supplied at input (a) to a sync
separator 80, which in turn outputs horizontal rate




25 pul ses. These horizontal rate pul ses are coupled to a horizontal | ocked
(triggered) -13 21 FEB 2003 WO 00113413 PCT/ US99120010 oscillator 82. The
output of this oscillator is preferably but not necessarily Io?xg 26 ahe
hori zontal frequency at a higher frequency (i.e. 4 cycles p%r‘I 0 deo
line). A one shot (nultivibrator) timer circuit 84 defines the positive

pul se dur at woomddis he hori zontal | ocked oscillator 82. Mpownsdadeie he sync
separator 80 al so outputs the horizontal rate pulses to a 5 one shot 86,
whose output is coupled to a one shot 88. The latter supplies a gating

pul se for Ruses: T3 definpsghe Risudp g ases ridth pad Tdefines thergap dyatien T4 ne (i.e. 32
seconds or first half{ of the yideo |in The | gcation of the respective
vi deo Iine‘?“?’I‘?&t‘%“I“Ith &HYI%IFI‘F\{?‘I’I@’%‘ BVEI?I‘B’F%I&‘P@W%%EFI@&“‘I“S generated by a

oot oo oo Bty Aol APy oS BB RPN
the one 10na§§9i%lg,%9ho the s%lfo%g&c phﬁes?:geII ﬁ?%*qﬂ%é a%%h th BE Wak@ig ng of the

vi deo li ne. ane Feset pul'se’i's I'"ne counter 92 (i.e. for

NTSC) al ong e, thb FuitiQEseROEY Aarrb i A RUNHE $n thOPatdnR®510QHI0EY oS Cl OCk. The
counter's output 1s used to address the nmenory circuit of EPROM 94, which

IS prograngmsoul Seftish PWhilé Welefor HOPFiRut § 8/ beAbddThr@edtingedpy t hose video |ines
that will have the copy protection pul ses. The output (b) of an AND gate 96
t hen 15 copipedtise signalshiv eantagaih alfpde e asparof Peopy potetibnsighacTied vi deo | i nes
(i.e., in the vertical blanking interval). One nethod for generating

posi ti on neaefomt Bef Ri@ke P ripsemtisiagionmy! ¢opylprowctjpn sigaal whidh fenrmankitioatd on on an

i nverted pseudo sync pul se signal and then trigger off the trailing edge of
this pul sethwwfvnﬁﬁcnigwréé,qwérw@anwféé e, 9d den wangifientot o generate
AGC 20 I)UI ses, To this end, the output of AND gate 96 tri%gers a voltage
cont r ol edW?Yﬁ@“%I”IBIFlﬁ‘Fﬁ%PsWWﬁWﬁ”é’*‘P‘éWW@‘i%‘agéulﬁ Fplly h5¢98¥ t ed” pseudo

I i l.. Th t put f.. hot ti 8 i I ith
AR L MG TR R e
1.5 p, ds (. . i 1.0i I i dt.h. le if th
L2 O g BB A A UG B

25 of one siBforh W Fighl 20 Bith BcbdbliTebdifibn var y according to voltage
control VC1 from2.3 -14 21 FEB 20 WO 001 13413 PCT/ US99120010 pseconds

to at |east 2. Pigde@aGhifatdslpseudo HHEMMIAGTdWingtombRaBVithpositiibREYBES. The out put
of one shot tiner 98 is OR d by an OR gate 100 with the output of AND gate
96 to ansumedulation oftvinying plputidthadf tiefAGIR ket © d2ed theaspyepreteatipamum wi dt h of t he
"inverted" pseudo sync pulse fromthe AND gate. The output of the OR gate
100 tri ggepracessornfbmn & dyaanhit eayy ewtgetiongighalout put AGC pul ses whose wi dt hs can
be controlled voltage wi se via a voltage control VC2 supplied to a voltage
control | ed one TehweveformPy of Fignre 4ilustrasestasigleatgrocesn sotdlinstratediidle 102 t hen

provi des AGC IOUI ses that are varyi rgg]é)i n del g% fromt heg}p_seudgl sync pul ses’
trailing ePRFESOAPTEYRISHIeHEAn by Qupnehph 210rpd 1985 Jp warstarp DY offigeet Bfids. The

out put of one, shot tiner. 102 (A L ses)..is fed to sunping anplifier 104
oo i « nPeHe ST pube g e BB oSy edsge fa SN RIBR LS pseudo
sync pupsey | QI ANRGANS 1S Sl SRR i PR RPUL O

anpl i fIiI%r R)I){l&\%a a ?ﬁ‘ggeativg)gdgg% nagé%é&r{rrﬁ ITier II%% 'Ig'hev_out put (e) of
amplifier &Qpr '-’4ilﬁlﬁ&t&‘ﬁ%&h&a&&pm@:@&&b&tcﬁﬁti&%wﬁ%%@u%%e to the pseudo

sync pul ses and is thus a dynam c copy protection signal. te Figure 7

i 11 ustr at epositionteldyitf RGP FinPdnSQvanedd tRBingedgs ® nddréli e pleadsl at ed i f

sync pulse. The waveform B' of Figure 4 illustrates a combination of position separation
between the AGC pulse and the pseudo sync pulse with narrowed AGC and pseudo sync

25  pulse. Thus, the waveform B' can be used as a method to defeat the copy protection

-10-



15 the one shot tinmer 84 is voltage control led. Figures 7a t ée show t he
wave forms generated at various |locations (a) - (e) FE 6“ uit of
Figure 7. Figures 8a, 8b illustrate that the circur'l‘\) 'gure 7 can be
applied to copy protection pulses with normal sync and rar gd back porch
AGC pul ses such as exenplified by Figure 7a. Thus Iﬁcgt!lrse" @shows a dynam c
posi tion nodul ated copy protection signal 20 that nodifies the techni que of
Figure 3 of Patent 4,819,098. The signal shown in Fi ggg% 8b can occur in
clusters ogyin selected video lines. It shoyldetbeshot! hat t he copy

pr ot e&‘tqqgn process of the rese@hmmeﬁ%?‘h can have {g%}\t' on, pulse width
and/ or gap w dth rrpgwcﬁ;hnérﬁg or anpl 'ht g@&‘smr%rf’ done on

i ndi vi ggalmmb‘?ﬁ sync puI ses gdtzéﬁ?aéf ®Sync pul ses, AGC pul ses or raised
back ¥ por ch AGCJQ,Q\ asl AGTE ? t| me from maxi mum separation (defeated copy
pr ot egtgb@m)a ndd 5 21 F E B 2003 WO 00/ 13413 PCT/US994&0010 m ni num
separation (full copy protection). gFg?s(ry i Emdlehf*‘t?' Phere are 40 added pul se
pairs almor mal pseudo sync pildese A pul se teAN I N any

conbi n%nr on sl owlly, uymmp‘é‘étg% tlhue separ at qoybm)eozﬂ‘ ?rﬁgn AGC pul ses and
pseudo syne“ﬁﬁ’?ses in an égqtaerm@fwﬁ’ se pairs {)w ¢d me or all of them
at atime u trl‘dgyﬁmrei’fé Y pul se pai ndg(eaﬁtow ection 5 pulse pairs
haves e vath separ ation, t O %@m“ ?)y pr ot ectr on, 4MehEittd onal |y, one can
in any conbi h@damshe%ﬂ‘ Jecr ease th‘g Wb@tﬂ?’ ?rom maxi mum separ ati on
(def eateaéledc,‘lf)‘rr)A pr ot ectr 125, rhon TR 'separ at | on, gsymenp;eﬁV protection). As
a further %%gt ecti on &‘ ﬁro@@r‘?“ﬂe appl i ed throughout t he
verti caIPS‘b‘s%l ng | nt erv {mzdop‘t’%‘ Icinity). angaé‘tah@pmo‘ﬁ?“‘brot ection

signal s canfoh{,tglasrdb“ff d‘ erent  a (y@ts'e,stgﬁc pul ses g\er video line. In
one enbodf'fe nt for %‘?gpggggsendlapﬁ“h sIe pseudo fée aspud/d /or AGC pulse in
a video [ lated. As_prgsitoa8E3 frentioned, AGC or raised

back por ¢fi AGC puI s%s algs@ 4cah hB‘eﬁarrpl i tude g;érsauwyr‘ﬁ Conbi nation with

t he above:. mgtvm) pr ocesses .‘g\g@@bcﬂaﬂ B cts a waveformof a prior art
copy 6Pot ection si gqﬂ{\ecoﬁygwcéw@b 15 depi cts Gn.Wavef orm of a defeating or
modi fyi ng pgateddd ™Y the si gnal mg‘gelﬁtegmé"@% whi ch re er ge the order of at
| east portions of 't @aa(sm\d@‘)s'f/nc and/ or A guns;efef re 9c is a

wavef or m ot,avafmt‘ ' et hod t o %@é‘aﬁgawa‘ﬁﬂ |fy t he orryg%ggdes.ﬁroocess (Figure
9a for exanple) g‘% phasecsti®Piing, i.e., Y yewtieredatY 1 east portions of
the pseudo syndd®%hd/ or AGC g‘%{ gs.GCIpvisﬁshe case of FE gumened®¥he phase
shift is a 180 deg{)@@uwee of pseudg gge\@l\mes“%t 'AGC pul ses. Note that
t he met hodscode®8¥T bed for FiL gUfpateds @ @ 9c cari Aphd eet®® t hose copy
protection puls 3 dg¥E t hi n the ‘h‘pﬁ P Lt Bfl anking interval. The
met hods wes@Bed T or Fr gu 65y beram?‘@c can of coumg@ﬁd@t&ﬁ‘fﬂ ned with
relative attenu ggwm, 8€ narrowin , 1L5§,w<ednrstﬁ$ﬂ| ng, and/ Rrscposr tion
nmodul ati on C‘B by* pr ot ectr oqaga&mttOP rocesses rg‘gedbackpo“’

- containing
e jdent with the video lines e " .
S CLL, 18

output s‘tgna\, AG ~.

o . to the trailing edge

( )

A black clippet C1¢
delayed AGC

{ he
pulses are supphed att

- i switch 58, with control
s

p
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2 ~ FEg 2003 WD 00l 13413 PCT/ US99120010 Also it is possible to use the
techni ques described for Figures 9b and 9c to synthesize a copy protection
signal. To dynam cally turn on and off the copy protection JpLogas

exanple, the technique starts with a copy protection si gnalfas?ﬁe\/\ﬁﬁoa
Figure 9a (copy protection effectively on). The techni que continues for
exanpl e, by w4135 reversing the order of the pseudo syrrcy/ushd/deotnhe AGC
pul ses until the (nodified) copy protection signal substantially becones
Figure 9b (.(;I(F)afy Erotect_i on effectively off). Simlarly, if the technique
starts wi t Bigml QOEEL Geswiphein gherdplayed G nylses; the edpymrotestign fulses’ effectst hen t he copy
protection process is slowy turned off by inverting (phase shifting),

at t enuat i nére theg gefeatedior refiycadat theeryt (s amphlisréul ati ng t he pseudo syncs

and/ or AGCC pul ses untjl the 10 dified) co rotection sigpal becones

t he signal gepisfe&“éed i‘W’ﬁi‘?‘gﬁ’r@“%%ﬁw??ﬁ%%ge“%°£?t3%@“&‘6%““%%ﬂsi ng a video
menory 110 /, n | signal . t.he veform of Fiqure 9a can be
t ransf or HEE%F% 51%%? g%’?g& %Lf%;e‘blggt.owl' %or[ eﬁ‘?nslpleé r%%\{alr?réen Eh,e °FRE hf"/slq“deo menory 110

stores GOr e AU Supahlith 3! BBbaRing T B8 OREINOLLIdlg BRNBNVERc e ST gnal s

read out of nmenory I n reverse or ve t I gn Fi gure 9b.
Thus, the e splc96ikes dhPAGE PUIRS to1IoW korddbld BpitdbreieaihRb Bpml. 16dnbayi try for

i npl enenting the latter signal reversing technique for all or selected
portions oObe fidkd RS EIGGLO 5 Se)jiikt Bn iBliEkatn oALAapPddd 15sESr prddudibig fositidn ddldylest r at es
circuitry for providing the phase shifting technique of previous nention,
whi ch t r anafGerputsestth defevathe Eaply progktidni sigudl £ 1t Beanlsb possibltto ddsigha gasiten 9c. To thi s
end, an inverting (or phase shifting) anplifier 112 inverts (phase shifts)
t he si gnal deidy eigalently dpremavipgsubstaitiallythecrginglsopyweotestioh sifnaber patshpf ( or
swtcher) is used to transformor transition the waveformfromthat of

Fi gure a {tdnd hepregsperpting modifiedkpseupn syng pulass padéor HGS] pulsese (Foningtarice, r esponsi ve to
a control voltage 118. Accordingly, Figure 11 illustrates circuitry for

i nverting OF M5ATDE CPYiPFASCAY pé’lseslq'é%/’& fﬂﬂ%maa%@mb@e PO RHSsynes and/ or

AGC pul ses. b of t i nverting or ase_shifting anplifier 112 al ong
ot e s g ol sBH N hichdh St IR b o SR piEied e

shifting angl: A at i j i i j 7 21 FEB
5003 W0 0o 4] 5 FRHEA RSt il a %aé Yollge R %9%1%%%%‘"2%%‘1 thotuad ! 2L
shifting/ a%}n@APM@eTsiaﬁlQAGd:Enﬂé&ﬁhaﬂah@wéﬁrir‘é‘&apdwl%'bcg@. to a level shift control
signal 120. t hough the invention has been described herein relative to
speci fi1g enbodiRignd Gik a YREK dagfanbdbdicling@iralitrf BadrebtifSa Anéigapdioant ages wil | be
apparent fromthe description and drawi ngs) and thus the scope of the

i nventi on blenideflevebly timmingefi(aivhroisg)the wdiling rdgeafigint loelidelaying the

leading edge of the AGC pulse of the copy protection signal, leading to a recordable copy.
This “trimming” is a different form of narrowing not illustrated in the U.S. Patent
5,194,965. Copy protected video is fed at (a) to a sync separator 64 to output composite
20  sync including pseudo sync pulses to a one shot (multivibrator) 66. One shot 66 triggers
off the leading edge of sync pulses including pseudo sync pulses, and its pulse width can
be controlled via a control voltage VC66. The output (b) of one shot 66 is coupled to
another one shot 68 whose pulse width is controlled by another control voltage, VC68.
The output (b) of one shot 68 is then a pulse coincident with the latter portion of the sync

25  orpseudo sync pulse and the beginning portion of the AGC pulse of the copy protected
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equi val ents. -18 21 F E B 2003 clains: 1.. A nethod of reducityg the
effects of copy prate~tic~n signals in one or mare sel ected video |ines of,

a video signal being supplied to a VCR or TV set, whenmin th
protection sigEtals include sync or pseudo sync pul ses, tothﬁ?E\gtma

resp~~~ive AGC pul ses, with the sync or pseutlc~ $ync pul ses having a given
szz~al | poswma®n3ggpar ati on, which can be zero separati onpctausode
respective ACLC pul ses, characterized by: providing the sync or pseudo sync
pul ses with a trailing edge thereof havi ng the smal | %)osi tion separation

from a | eadiPHIdsagipnabiA FEE sagrptorutoutglso it ied toadimingrirewit 1) whih spal | posi ti on
separation maintai.ns tho. co rotection effect: and shjfting the relative
pt Esi ti . or EOUSTISH Rsep F%quﬂtd&§d%€°@‘fpr?tf‘f‘é’méi}ﬁ’é] ‘@hﬂb@%ﬂ%ﬂ@%é"gu| ses andi ar
the | oadin . the.r ecti.yve A | s W t es f ot ach other to
provi de a glc‘) 'ﬁt% ?tc})lgglg}él g‘rmé'? ?Q?,"%t%é‘s e ﬁgﬁmgﬁ P 2y tgatggftaé?'gxg or reduce

t he effect§s‘giftch¥7bgu&%% ‘mg&ﬁ%ﬁ’%_&%ﬁ’l‘%?ﬁ,@%ﬂ‘g A& f‘ylc RlecdiVesSet and al | ow

t
the reca~l ang ~ ~ Vviewable'C do aim1 characterized

by: del BYi ksQofyiRotbcRadidedat s et pplibd\esi ey ofmiRiL 5 8l voltfk BLiv¥& the0 t he
trailing edge of the respective sync yr pseudo sync pul ses by a tinme paz-~od

CONMMENSUr abgchd AGS pillsks BRSHE protodtios sigialsahbetdBy thd Yideo Sgnafat bn &iR@P 3. The
met hod ref cla3. m2 wherein the delay 1s about |.d to abbot 2, i

m cr asecondfanceiperadiptifier I aliows lfie a anordabie copf. Riguee G4l usespahiom®on separ ati on,
and provides a position separation of about 1.5 or nore m c~rosecands. 4.
The met hod bafdpass filter A8 tb genesatecthe gap, butalsoldy reinsaitcaloc burgy dorting newrawihg ofg edge of t he
sync ar pseudo sync pul ses relative to the | eading edge of the respective
ACXC pul sedhepgmsz! syngindieemrisetpaglaporshn 4 3 mater ef fagt nasrawing add/posi t i on separat i on.

5. The nethod of cl ai ez~ear ~ the advancenent is about 1.U to about
B o 88ouhan s e b R ot e B oG PERRA PR 1455 11 o
PG| o A0Sl TS SR P PR BB o T
Figure 3 of US Patent 4,819,098 by Ryan).
Figures 6a to 6e show the result of this kind of narrowing. Figure 6a represents a
typical copy protection signal consisting of pseudo sync pulses and AGC pulses. Figure
15  6b shows the narrowed pseudo sync pulses and/or AGC pulses with a gap (voltage) in
between. Figure 6¢ shows a horizontal pulse with a raised back porch AGC pulse in
typical fashion of a copy protection signal. Figures 6d and 6e show the result of the
apparatus of Figure 6 which narrows the raised back porch AGC pulse (Figure 6d) and/or
the horizontal sync pulse (Figure 6¢) to allow a recordable copy. Note in Figure 6e the
20 color burst is still present even after narrowing, in the area where burst is normally located.
Figure 7 is a block schematic diagram depicting circuitry for generating a copy
protection process of the invention that mimics the amplitude modulation of AGC pulses
by position modulation. Program video with or without copy protection is the input video
signal supplied at input (a) to a sync separator 80, which in turn outputs horizontal rate

25  pulses. These horizontal rate pulses are coupled to a horizontal locked (triggered)
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del aying the ACI~ pul ses by about 0.5 to about 1.5 or nmze rnieroseconds
r~I adve to respective sync or pseudo sync pul ses, ar advancing the
trailing edge of the spnc or pseudo syae pul ses about 0 5 ﬁ.o t é é or
nore mieroseconds relative to the respective A Cx~ pul ses, ao Déaz 0 ai d
position separation. 7. '"1'.he rnethad of clam X Characterized by:
narrow ng tiveoeums#éBi otts aF the sync or the pseudo sync arrdirarsovivero
respective AC3C pul ses. 20 21 FEB 2003 8. Th,e net>aad o claim 1l wherein
the video | evel of said position separati.oz~ i.~ at_a video level in the
re~i ~n of epdater Bt Ankquiryt ofdRiwescillyor is prefarabli bptagt ngpestarilyi logked tofigr act eri zed by:
ve to the respective seudo sync

del ayi the A, C-C | el ai

pﬁl 2? '? g pli‘°g’6‘i’ f'&q“g%g ?‘{a"i %ﬁ‘e%q?%?ya(ﬁ'éflclfsr?&’tha emdé?/@‘{&g‘hgéﬁs %rtial copy
tecti ' | ffects; t L.~ i N~ t ~r C | [ t~ t

DU o ent R EerEpmE B a8 i mes B ap bR mon o B = BiRsRE on o1 gnal o,

10. '~ k~e,miH0d ?&emﬂh@k,rﬂejs%&ggﬂaﬂ%%h&eo%p% 'thegxgﬂfoﬁﬁi 38 phil§ 1Sy NC or pseudo

sync pulse"s txalllng eddge t rovide a narrowed sync or pseudo sync

si gnal ; s debR¥# BE whBR ohBRREGhHIER0 A6m Rbtls8 ETIR 1iRALLAGs £94Rg pilssPXC~Vi de a
narrowed ACLC pul se; arid wherein the re~ultxz~g position separation

bexween t h@yr hY MeatidH bfReo syRs UL intld\3deB BhS @ c. 30 Ysdcbifts bemRaelr bitee AC3C pul se
is sufiiciettt to at |east reduce the effects of the copy protection

signals. 1iideoline). ZRElokbith 6¥ftheGspécivelvided timds tabwilZcastaid Yie cEi ptéchign t he position
of the .A~(3~ pulse; advancing tlxe sync or pseudo sync pulse's trailing
edge t o napuieysighirraty BE a Cifcuip Sadkisting SF4¢he pholt SE a (525§lliné Lounte? 92 fnidlan 20

EPROM circuit 94. From the sync separator 80, horizontal pulses are supplied to the one

10 shot 90 whose output is coincident with the beginning of the video line. A frame reset
pulse is fed to the 525 line counter 92 (i.e. for NTSC) along with the horizontal rate pulses
for the counter’s clock. The counter's output is used to address the memory circuit of
EPROM 94, which is programmed to output logic high pulses coincident with those video
lines that will have the copy protection pulses. The output (b) of an AND gate 96 then

15  comprises “inverted” pseudo sync pulses on selected video lines (i.e., in the vertical
blanking interval).

One method for generating position modulated AGC pulses is to induce pulse
width modulation on an inverted pseudo sync pulse signal and then trigger off the trailing
edge of this pulse width modulated inverted pseudo sync pulse signal to generate AGC

20 pulses. To this end, the output of AND gate 96 triggers a voltage controlled one shot timer
98 on the leading edge of an “inverted” pseudo sync pulse signal. The output (c) of one
shot timer 98 is a pulse with a minimum width of the output of AND gate 96, and a
maximum pulse width of 1.5 puseconds (or more) than its minimum pulse width. For
example if the output of AND gate 96 has a pulse width of 2.3 pseconds, then the output

25  of one shot timer 98 has pulse widths that vary according to voltage control VC1 from 2.3
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wherein the resulting position segsuratian between the sync pul ses ar
pseudo sync pul ses and th.e ~tespective AGG pul ses is sufficient to at

| east reduce the effects of the copy protection signals. 221) F‘Egm hod
of claim1l characterized by: renoving all oz' a sufficien 1*u ity of the
copy protection signals fornmed of pseudo sync pul ses and respective , p~QC
pul ses; i nswptminew pseudo sync pul ses in advance ~nf tber/psspeii@az~ of

the original pseudo sync pul ses that are renoved; and inserting new Af ~aC
pul ses in suffjcient Itéédel ayed relation to the position of the orj~inal

A. G C pul $8%oRds 1ot drastdd reeepril g disecards gr af dagsl B drrisesandsy Thecquiputaf t o def eat or
reduce the effects of the copy protection signals. 13. The nmethod of claim
1 char act @P§ ShatFimpgy 98 15,QRA b W PR sate 190 wislethp awtass of ANP jgate AGtogngiteai | positi on
sep~.ratlon with r to spective normal sync pul ses; and positxat~
rmgul ati nd® W§°‘K‘."tﬁ?‘§%§§#§§§1%$ %’“Wﬁ‘?“r‘fi‘ﬁ’?g‘glffhf’gm%“&'f“g RSYPAP BYOF ent  posi ti on
sEparati on_het ween ~Cx~ and rt.al sync. pul ses whi.ch defeats or
reduces t ﬁg&e#‘ “é?:’teéﬁﬁ gafc_he %:%’W_t‘%& °t0£%ﬁt°o%8§f%ﬁé?%ae 'ﬂi.mgfﬂ%e et hod of claim
| wher &f N chipf ASCHRIRE AL Widular R ofilioRlavARSE Uik B &Qééﬁa]gé E%EBIRIcY~ Tl oe order

of the pseudo sync pul ses an e respecti uFses while

za. ai nt ai Rigptledtd o Folfagé EdnGbIRD bneRQStHilkL102 S APl #Bne shét timef fo2fakk 2003 !5, The
met hod of claim1 wherein the step of shifting is characteri~d by: phase

shifting akdvideOAGC palEdsittatie Rirying iR Bel HSRMIBe S0 spi¢lpiRG' tﬁh’ilin? edgdae respective
AGC pul sar about 180 degrees. 1G The nethod of. cla9m 1 turther providing

for rest oratle@riendf fiokezemdad sadagd. 5GRRYNIS~TIRGIuipdbf Shedat timefl] 02dAGLET eby
prevat~t the recording of a viewable copy, further characterized by:

shifting tphises) 3lfeiité ¥ sinpniing dniptifier 104 albrgevitheledhpugvied signgl~Thd suguEi C pul ses
andlor the t~a~ling edge of tl~.e respective sync ox' pseudo sync pul ses
from sHi d theufeitedpsendo puns peliegiomsAliB gt P6in ndgativelytsommed wittsthabutpuposi t i on
separation, to restore the copy protection effect; and
amplifier 104 via a (negative) summing amplifier 106. The output (e) of amplifier 106
then has position modulated AGC pulses relative to the pseudo sync pulses and is thus a
dynamic copy protection signal,
Note Figure 7 illustrates that the AGC pulses also can be pulse width modulated if
15  the one shot timer 84 is voltage controlled. Figures 7a to 7e show the wave forms
generated at various locations (a) - (e) in the circuit of Figure 7.
Figures 8a, 8b illustrate that the circuit of Figure 7 can be applied to copy
protection pulses with normal sync and raised back porch AGC pulses such as exemplified
by Figure 7a. Thus Figure 8b shows a dynamic position modulated copy protection signal
20  that modifies the technique of Figure 3 of Patent 4,819,098. The signal shown in Figure
8b can occur in clusters or in selected video lines.
It should be noted that the copy protection process of the present invention can
have position, pulse width and/or gap width modulation, and/or amplitude modulation,

done on individual pseudo sync pulses, horizontal sync pulses, AGC pulses or raised back

25  porch AGC pulses, over time from maximum separation (defeated copy protection) to
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wh. ~z~ein the steps of shifd4in~g are repeated over a selected pluz~alfty of
video lines. 17, The nethod of clajm 16 characte~zed by: shlftl t he
nmel adve positions of the sync ar psau~io sync pul ses vvlth EcBg 003 he
respective AC'XC pul ses to correspondingly increase and d ease e

posi dotr separation by va~tying the pulse width of the A(~ C andl or the sync
or pseudo swooopsdises. 1$, The nmethod of clajxn 16, charaetaxs®eadiby:
varying the position separation by advancing the sync or pseudo sync polies
whi | e vat ~yat ~g oppositely the delay of the A~i C pul ses, and vice versa. 23
21 F E B Jtmum S@a’a%‘dgi”é?ﬂ’s?r‘?tﬁflm‘r)eg‘?j@lsﬁgcetlfrfbef%?’P é%%‘%‘e‘bl?“‘scéﬁﬁy prot ecti on

I ~~ f | d | b
suppl | ed LT e Riega AfCRIb we'tc%‘re%a%oca w%ep%@ev?h%”?. on b s
i ncl ude S¥nc?ease){he% ppsﬂgg 1?&4%%:1 {%!5' ggl’seﬁ an esglp orsisnvc\:/I 1gnes im S{%me ro{ A~~ pul ses)

wi th the sync or euosync pu sruah posi

separatio ulsm&gpaﬁ‘agx gloallzo?&Qm%@ﬂﬂﬁ%hﬁﬁfﬁcwﬁt&%[%f»m of ﬁgpgrg{e& a6 - A~

pul ses, aracteri ze I nput means f ng t py prot ect ed

vi deo sj gr,saxke i Bhvl RExiSM SepratiRIS ML AP protddtRE S A@dishnhIRE ofeRBPR/CL | VE ACC

pul ses with the given sm~Il position separation which nmaintains the copy

prot ect i oanyedohBmbtiontsioWlyWgeredsé telicharitioh HomPaRitiuet seghrdtioh (Heft@teSéogpal s whi ch are

coi ncident with the copy protection signals and I ndicative of one or nore

vi deo | f npstection) toi nzinixing sspararien (@ull copyeptatectisy)nc pul ses together with

respective AGC pul ses; and circuit nmeans responsive to the rimng circuitry

for shifting tasfthegexauiplesopyrprgetion signals cofbetappdied thramglout hge EUdo sync pul ses

relative tc~ | eading edges or positions of the respective ,A ~C pul ses sa

as to provpties blagkinginierat aaddis yicamity.ond thieqpy ipeoteiamysisnpls e inclidet  suf fi ci ent

separation. to reduce o efeat the effects of the copy pzwteatian si &nals

0t heloCiflseniangugpt aﬁ#ﬂ Pg}ﬁqsawvm%mree&rb?naFﬁaodeffwnafowewalsi By of the

vi deo signal . 20 us o Ct e~zert by: the timng

circui try PFH Sﬁfacepsulsg%démsep T f?“ﬁd"%!& °°a’i’€°rm?)‘1”g“\fad%ﬁﬁw‘"8‘fsé'ct ed sync

si gnal s; i g neans fQ
ﬂno%e& WTAE & er%P‘ bdck Eﬁamgq b‘l\r_iﬁéhg%éag %% % Hfrudd %Bﬁﬁlé&&d i

providing t tIrmng si a circurt neans include

del ay Wa@&nﬁx&hoﬁ@lt@%bﬁ&véBéhti%%)bro%&%eﬁ ed video signal; and a clipper
circuit responsive tc~ the delay neans for supplying del ayed AGC pul ses;

and the appar atigife 9atiehitts h Havefoth b Yrldgart ddpEpodkctlofkighdISEigirk py tt ~e del ayad
ACC pul ses info the copy Protected video signal in ~spottse to the timtt,g

si gnal 85 Z¥pictdhreavafopa o dsfeatdly ocinedifying thethhdifor ti eighat efFifuye 9atwidcht | m ng
circuitry inclus~es sync scparatit~~ nmeans for providxn~ sel ected sync
si gnal s; asverses the andencf at leaseportians pishqruendp vac pl/ar MG Cppises. Jidgyer tis ng means f or
prOV|d|ng the timng

a wavefonn of another method to defeat or modify the original process (Figure 9a for

example) by phase shifting, i.e., inverting, at least portions of the pseudo syncs and/or

AGC pulses. In the case of Figure 9c the phase shift is a 180 degree reversal of pseudo

20  syncs and AGC pulses. Note that the methods described for Figures 9b and 9¢ can be
applied to those copy protection pulses around or within the horizontal blanking interval.
The methods described for Figures 9b and 9¢ can of course be combined with relative

attenuation, pulse narrowing, level shifting, and/or position modulation copy protection

defeating processes.
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signals; wherein the circuit neats include voltage controlled
mustivi br'atar neans for providing the position separation between the sync
or pseudo sync pul ses and respective AC3~~ pul ses; and az: ?%Etslmgt
responsive to the rnultivibrator nc~eans and the timng & rfcuit for
supplying a contxol signal indicative oaf the position separadon; and the
appar at us iwobaing swi tchl n~ neans for i ~nse~ting the purCGTASINIIING t he
pusjtlon separation into the copy protected video signal in respt~z~se to
tie control signal. 22. The apparatus of claim?21l wherein the nultivibrator
nmeans are char étr1$1%¥§ﬂblbﬁ9:“s°2‘§°t°°h2‘ﬂ“$5dl=_s°Bb°Z(§?5§1%f°FP‘?%‘ld%F?e shot coupled to
the sync separating neans and responsive to a fjr control ,voltage; a
second onesﬂﬂﬁmeﬁ%dlpé‘ﬁ“f‘?fmﬁnblt §° BWE’%“I rﬂs\ms°ﬁé‘f‘J ﬁﬁtbe TRL B %Ye to a second

MR TR MR I I
for reins e§at(l:(g>2 g%?clcf%n e%ti%ly b\Bt ?he{]tgl:%mg&wo&nqgs{[t&%xar?(ﬂlg gg slﬁdvla‘“na' via the

swi t ching rne I'n response to t control sigtw ring the nodifying
of the pul 363singthdd:li§ of R pseld Sy RPARA @L NE&CRhsShaiMeRbcitaEGFt eri zed by: the
tamng circuitry includes sync Separating neans fdr providing selected sync
signal s; apbtedtioh bighalGibSthriticyi BecdnS P BY RopyGpréthiios yRGtiveRbd).at | ~n~ neans for
providing tt~e timng s9gr~als; wherexzt the circuit nmeans include

osci | | at or Simitexlys ifetie tevhsine saasPinEipureda whetehle opyrots@joaisaillyng, thenoeans f ar
provfding a signal indicative of the shifted sync or pseudo sync pul ses;

| ogi ¢ neat e capg potestiongrdeess iswly tnmed-off i ineting (thagt shifing)) atteowating, | at ar | one
shat naaa~~s for providing sel ected sync andl ox pseudo sync pul ses on

sel ect ed viewrdghiftingyend/or pesition medulating the psadosynes andyoy AGY nulses wiikibe andl or pseudo
sync pulses and respar~siwe to sel ected variabl e voltage control signals
for prd@i dimpgifiedesoryRratectigy,ignakbepomes thy signal depicteddn Kigyrg 8. "t he respective sync

X pseudo sync Rl e, 0 dRf L i 15 BORED 1 SBA! bbBBiing g

the waveform of Figure 9a can be transformed to that of Figure 9b. In this embodiment,
the video memory 110 stores for example, the signal of Figure 9a wherein however, the
signal is read out of memory in reverse order to achieve the signal of Figure 9b. Thus, the

15  block diagram of Figure 10 is an example of circuitry for implementing the latter signal
reversing technique for all or selected portions of the pseudo syncs and/or AGC pulses.

Figure 11 illustrates circuitry for providing the phase shifting technique of previous

mention, which transforms the waveform of Figure 9a to that of Figure 9c. To this end, an
inverting (or phase shifting) amplifier 112 inverts (phase shifts) the signal of Figure 9a. A

20  video mix dissolve amplifier 114 (or switcher) is used to transform or transition the
waveform from that of Figure 9a to that of Figure 9¢. The dissolve amplifier 114 is
responsive to a control voltage 118. Accordingly, Figure 11 illustrates circuitry for
inverting or phase shifting at least portions of the pseudo syncs and/or AGC pulses by way
of the inverting or phase shifting amplifier 112 along with the switching or dissolving

25 amplifier 114. An optional level shifting and/or attenuating circuit 116 is also illustrated
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and 26 ~ 1 F E B 2003 summ ng ne~~ns receiving the copy protected video
signal and the del ayed ACrC pul ses far summ ng tyre shifted sync or pseudo
sync pul ses and resp~ectlve delayed A C C pulses with tfteqc ed
vi deo signal to defeat or. ~reduca the copy protection efdefq!Egqu¥ﬁ%
apparatus of claim 23 wherein the timng circuit is characterized by: cane
shot circui womapomnsi ve to the sync separating neans for perwsssdein~ a |ine
gorkion timng signal; anal |line counter reeans and a nenory circuit
responsi ve, e at i .xaeans for .pz~ovi.din,g.a selected |ines
timng si gﬁifguremﬁé?%l m?‘ﬂgaﬁ["ﬁ%égg@‘f‘ﬂ%if“%?ﬂag ‘gg}“ég]t6éﬂwm°ﬁsés° Q% ning signals
are suppllﬁgﬂgxﬂggﬁdl ailigg, Means. Z5. ~'he apparatus of claium 23 wherein:
the timer circurt nmeans are characterized by; a first voltage controlled

one sk~ot; an ByGhiik thmvéﬂdophm&eﬂ dGéBHtFéh‘ﬁE’rexB 931&@&0 sloécﬁ%c eMBbdiag&, control | ed

one shat and to the logic rrreans; and second tage control | ed one shat
coupl ed t Oyghib additiotial wﬁary@nmvwges Fiawe aﬂaﬁm%mge deSGipAénan@ul ses of

vaxyl r~g delay; and tl~e summ ng neans conprise; a first sunmng anplifier
for conbpi narmngsh&dmmswe&péomﬁn@uﬁ@e&eﬂm bl Kre@oib0iig cRiM A6 theid Vi deo
signal; and 27 21 F E B 2003 a second sunm ng azrtpll,f3er coupled to the
fist sunn1agwdmn&.pllf|er for cozz~biz~ing the shifted sync o:r pseudo sync
pusses and the respective del ayed AGE pul ses with the copy protected video
signal. 2G The apgaratus of claim 19 whez~ein the copy protection signals
i ncl ude pul se pairs of sync or pseudo sync pul ses and resQective ,AfIC

pul ses, cha~raeterlzEd by: the tuning circuitry includes control neans far
sugplying w-,te and read signals;
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and the circuit nmeans jnclude nenory neans receiving the copy protected
video signal in response to the wita signal, wherei the stored copy
protected video signal is recrwered fromthe nezaxary nmeans in,r S

order in response to the read signal to provide reversed puI§£1p§ﬁf§ ﬁﬂﬂang
said further position scparati oz~ between the sync ar pseudo sync purses
and respeeigyﬁsACiC pul ses which defeats or reduces the effect o:f the copy
protection sighals, 27. The apparatus o~F claim~6 characterized in that
the copy protected video signal reversing process is inplemented fvr ale or
a selected plurality of the copy pootection signets fannned of the sync or
pseudo sync pul ses and the respective AGC pul se pairsg. 28. The apparatus of
cl ai m 26 charadteri é‘e‘ﬂcélﬁgpﬁﬁ“g‘mﬂgéh? pifety 0 ‘?WLPWWF\?'”? fi‘s}‘%}a&%dp e of
control voltage; 28 21 FEB 2003 the circuit nmea-tts include inverting

am plifi.wldqddideslingsadra videmsignal beingsunpliecdio ¥R ¢rrbY eet sdewinte si gnal
for provxdin~g it~veri:edl phaso shifted pseudo sync pul ses and respoctivc
Apul ses; copy tosidy dgaatplrcludersyne enpscuds pymspulsest gether with-respattiveol t age
for replacing the original pseudo sync pul ses and respective AG r~ pul ses
with the Amcepllest, RiRige Sticidreded 8 pEMBEhdVih g € Biva duialigRefionve A C-C

pul ses. 29. e apparatus of claim 28 charaoteri T~d by: a source of a
second co . — i fa x| ; | Vi ut put
of the di Caafioh Wbion B bEeie splrad i etk Bk fRiaho (AT DEREL Uhitdelehferd

vol t age f@% | evel shiftinglattenuating the invertedl phase shifted pseudo
sync pul sés an, d respective AC C pul ses. 30. A nethod of pxov~i di ng copy

protection signals.in.a video signal eznplayi.tt ync .or .pseuydo s pul ses
fol | oned by r eE‘ﬁ?éfi‘{WE/B‘%&c BhP%eélg? SyeRulse WiffLa %&ig’ﬁﬁdﬁﬁé’%ﬁ VB RG it h
t he | oadi ng edges theretrf generally coincident wth the trajli ngl edges of
r ESpect i venal pesitign separation fipne a tnadingedgn of seppedtixgi MgCaudwes: whsmelpthe, o
position segarad.an consistent with ntaintai~ti~ng copy protection,
char act er smallipesitionigaparation maintains dheerpiyroteoten eﬁi@ctbandz n,are video |ines
the position separation betwoaz~ the sync or pseudo sync pul ses and the
respecti ve AC3hiftingsths rdlative pusitixintofdhe trailiag dgmofithi sinalef pretido yyncrmidses e $
the effects of tl~e copy protection signals; 29 21 F E B 2003 dynanically
dee~r e~si #idtorhe leakiinFrodib of fHRSbijedfive AN Phlse Witle Eabpedt th Bectsother or

provide a position separation therebetween sufficient to defeat or reduce the effects of the

copy protection signals in the VCR or TV set and allow the recording of a viewable copy.

2. The method of claim 1 characterized by:
delaying the leading edge of the AGC pulses relative to the trailing edge of the
respective sync or pseudo sync pulses by & time period commensurate with said position

separation.
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pseudo sync pul ses and the respective A GIC pulses to return to the
essentially zertr position separatiari that maintains copy protection.;_ and
eﬂyﬁed

wherein the ste@ & dyn,atnically increasing and decz~easj. Qg“aFgB
over said one ax mare video lines. 3 > . 'x'be tz~ethod of clai 4

charactezaz.ed by: dynamcally varying the position separation between one

ar Tare sync 2 peyfionniie §ubaeea AR URIE RSl Yot 29T | e

essentiall~r z€ro p a po=sitlan separation of about
1,.~ ar nore mcroseconds. 32. The ~tethad of .claim 30 characteri by:
dyam cal PYErOeORSARPRBLRE Poh U1 et o P sy Rt e RGO S 2rdieth: o
the traili~, g edge of the sync OF pseudo sync pul ses with respect tc~ the
respect i veppsition pepazasion of 3bouthled REBIOFORIEPSEEPRESn 30 chs~cteri zed by:
dynazni.cally varying the position separation by varying the delay of the

| eadi ng edge of the AGC pulses with inspect to the respective sync or
pseudo syzxc pul ses. 30 21 F E B 2003 34. The nethod of. claim 30

characterized By: dynamctiadd of olginyi oBarkdierissdshyt:i on separation by varying
t he advancement of the sync or pseudo sync pul ses wl xile varying oppositely

the del ay of tE@YEﬁ]EﬁIEQE& ¥ @inB S P uF #8Ryn8r psthifo BRiciked relatvedoth80

characterized ynazni .cally varying the position sepaxation by varying

t he pul se; i ~| § ; ; i : seudo
by put sl bal of B8 reselly S RBCRA ALY b ekis BERMeH U RAURAL S BICD

narr owi ng the?noul se iwi dth of the Apul ses andl or of the respective sync or
pseudo syP]%S”iB EREAIh 100 percent to about ~0 Irex~cex~t and back to 1(1~
percent of the normal pulse's width. 37. Apparatus far providi ng copy
protection sigxxals in a video signal enploying sync or pseudo sync pul ses
foll onwed by z~espective AC ~ pul ses and i ncluding tazzain.g ci~c: cuitfy for
provi ding tini ig si dhamethedpicaainyd wherjp HE@WW%IW%&P@@B?W%‘ t he
copy protection signals and of the location in the video |ines of selected
copy pr ot sitrogwondaydepending wpon thesaround of the sevalkpasitionesepatafienfod provddes t he
timng circuitry for generating selectively nodul ated inverted pseudo sync
pul ses, aggodifion ggraraiontofabodtQ.Copicsemidrbsiconds.y in width 31

6. The method of claim 1 characterized by:

delaying the AGC pulses by about 0.5 to about 1.5 or more microseconds relative
to respective sync or pseudo sync pulses, or advancing the trailing edge of the sync or
pseudo syne pulses about 0.5 to about 1.5 or more microseconds relative to the respective

AGC pulses, to obtain said position separation.

7. The method of claim 1 characterized by:
narrowing the durations of the sync or the pseudo sync and/or the respective AGC

pulses.
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21 F E B 2003 at~d position delay in respoztse to the selectively nodul ated
inverted pseudo sync pul ses; and summ ng nmeans receiving the video signal

and respax~sj ve to the circuit neans and the tim ng ci rcui gﬂe ﬁaﬂaﬁag
to the video signal a dytaa~nnic copy protection sl.g~nal

pul ses which are position, anplitude andl or pul se w dt h .raadul at ed

,relative to the rE . laim
37 characteri zgd i n%ﬁ%éﬂ“ﬁ&s@l ta %%ﬁ%%ﬁ F?/?é%ﬁlc%hgiépsync és@par aﬁl ng
means for ow ri zontal H.rate),signal arid a f~rarne rate
si gnal ; §"’r’€§°&gﬁ‘g Wghetlf"ﬁ"’f‘t?g ‘F[i:flé“lg?%iﬂ%]‘: for pt~oviding a first
sigrial Wmch defines a positive pulse duration of an Hrate rel ated
signal; mrtivibrator nEans respaz~sive to the I3 rate sigzy,al for
prOV|d|ng a second signal indicative of the |ocation of sync pulses its a

video line; ne&ns r &ponsthadof daimné charactatizediby:i Exans rata signals far
providing a third signal indicative of tk~e video |ines whioh sure to

contai n the cogdylapingithe Gl pls@ ehtive tazheirdspeitive Spanor paca do gy pudseito t he
first) second and third signals f~sr providing inverted pseudo sync Qul ses

on sel ect ﬁfbﬂd&?ﬁoélﬂidl‘?&paﬁaﬁﬁn%itraﬁl‘ﬂb{'es"ﬂﬂﬁ attisPESplepreen e Silnkl cffkbtse b Ui t
zz~eans responswe to control vol tages fr~x provi ding said AGE pul ses that

are varying in ha
lers I‘EC%I vi'ng 't e Vi de MS%IQ%HM&W@%é%&'

sum~dxi ng anpl i 0 sig and resQonsive to said

i nverted S nd said width and position delay varying 32

21 FEB 20 gﬁﬁ%%ﬁé’ﬂﬁgcg 3?%@ sprow di ng the position nodul ated. 4G~ pul ses

xel ative to the pseudo syz~~c pul ses, resulting in a dynamcally vaxyin.g

copy protected video signal. 39. The apparatus of claim 38 charaeteri~ed in

that: said rreans for_provj df n&)t he first signal include an H | ocked
oscillator; sailfl nedWe methogetrlpim bghameterigéd BY:si gnal ar ~cl ude a menory

means responsive to a
advancing the syne or pseudo sync pulse’s trailing edge to provide a narrowed

sync or pseudo sync signal;

delaying the respective AGC pulse’s leading edge to provide a narrowed AGC
pulse; and

wherein the resulting position separation between the sync pulse ot psendo sync
pulse and the respective AGC pulse is sufficient to at least reduce the effects of the copy

protection signals,

11,  The method of claim 1 characterized by:
delaying the position of the AGC pulse;
advancing the sync or pseudo sync pulse’s trailing edge to narrow the syne or

pseudo sync pulse; and
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i xre counter; said one shot tiner circuit means include a pair of voltage
controlled one shut circuits; ~rnd said summng anplifiers include first

and second suming anplifiers responsive to said width and_p, E;B)m ay
varyi ng AGC pul ses and sa~td i nverted pseudo sync pul ses) eﬁ?e 40.

The apparatus of claim 37 charactez~xed in that: said circuit rnuans
generate the AG%? ul ses as.raised bac - éﬁ% , ' Lheuit
Teans. dynan caMRSTR R RNUER RS o FReRE A RO b i € B BRoRYRE
pul ses over tane, frommni mury toQ maxi separation.,and bagk tcz.m ni num
separ at i oRYlsgg gnd m@%@@‘%@&d’ﬂﬁﬁeﬂ{}ﬁ&]@%@ﬁﬁ%ﬁuﬁgﬁﬁgeg Res gfithee 41, .
The apparatus of claim 37 characterized in that: the copy protection

si gi n. al scoppratestion signals. pseudo sync pul ses together with. .respective AGC
dx raised back pvx'ch AGC pul ses; and 33 21 FEB ?D0O~ said circuit neans

cause dynam c position, pulse width ~t~dl~r gap wi dth nodul ati on of the
pul ses over tinme frommaxi numto m oui mu~n, gap separation. 42. ~e ~nnethod

of claim1 further mmevuhsethbd ofdRim Pichietktiogl By:gnals in the video signal
and for defeeti.ng the copy protection signals when desired, characterized

by: providi ng fffoyi Qggggltsﬁﬁ’fc}léﬂt?pihr&lﬂ? Jf eRSeay Re@eson fighAeForaidnsti dent

with, or separated m crosécond from tk-~e xrailing edges of
respectivo_swn u pul provi de the small posits on
separat i oR“é“n“a%ﬁép@gﬁﬂq\?ﬁgﬁé}%ﬁ%ﬁ&?ﬁ‘%‘gﬁ%; and position separating
relative tv tixrte the ACC pul ses and.the ~spective sync c
il S5 an arouMSCHINEIESY GO0 ST PRSI SavaIRof s Rpetich ot i BREHA pebéd
protection effect of the copy g}rdot ection signals. 34

A(. Af & . AEPulges thatgrowsapyers $id AyHL. AS % Af LL. AA?. A9. AnLL. AyAL. A, r. A {L. A

yO.AY&r . A A A?. ASI A . ARALA[ .A.A&A5 A 99 A A35 A
Y. Al ' Us. =Ri 1<I Vuserting new AGC pulses in sufficiently delayed relation to the position of the

Qzupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c(a] cRa] cRa] ca] call cal ca]ca]ca]calc
a] ca] ca] catigmpt A puladsctoagirovitie sdifl pejitivm bepardtion sufficient to defeat or reduce the

effects of the copy protection signals.

13.  The method of claim 1 characterized by:

providing the AGC pulses with the small position separation with respect to
respective normal sync pulses; and

position modulating the AGC pulses while maintaining said sufficient position

separation between the AGC and normal sync pulses which defeats or reduces the effects

of the copy protection signals.
14,  The method of claim 1 wherein the step of shifting is characterized by:

reversing the order of the pseudo sync pulses and the respective AGC pulses

while maintaining said sufficient position separation.
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input means for supplying the copy protected video signal with the sync or pseudo
sync pulses and the respective AGC pulses with the given small position separation
which maintains the copy protection effect;
timing circuitry for providing timing signals which are coincident with the copy
protection signals and indicative of one or more video lines containing sync or pseudo
sync pulses together with respective AGC pulses; and
circuit means responsive to the timing clrcuitry for shifting trailing edges or
positions of the syne or pseudo sync pulses relative to Jeading edges or positions of the
respective AGC pulses so as to provide a position separation therebetween which is of

sufficient separation to reduce ot defeat the effects of the copy protection signals in the

VCR or TV set and allow the recording of a viewable copy of the video signal.

20.  The apparatus of claim 19 characterized by:

the timing cireuitry includes syne separating means for providing selected sync
signals; and

a timing circuit responsive to the sync separating means for providing the timing

signals;

24



10: 10:

10: 8F10% & ()-.10% & ()-,10% & ()-Y%0% F& ()-y# 10% & () - TTTTHUUUdEYNCS
109 10% & () - 10%&'()-10%&'()-3"9f10%&'()-,9210%&'()-21 FEBZU3
10% & () - ZUWAKYYJ[ [ dEYNCS 109%&

, 100 & () -$y10% & ()- " "10% & ()-10% & ()- 10% & ()-yl0% & ()-3

[1a]f]glhli]lw LbCs 10%& &GLO% & {)-#L 10% &: (e 10 . 10, :

10° 7710% & () - b‘?ﬁ%&gﬁ?ﬁﬁffﬁéﬁﬁy?ﬁ‘g@%&%’ﬁﬁ%&? ipygrorected video

10% & ()-10%.& ()- &10% & ()-sF10% & ()-f10% & ()-"9910% & () - ~aaa2bbcBddEb
C$ 10%&' ,4iBNglgand - $- 10% & ()-"10% & ()-!110% & ()- TI0% & ()-@

10% & () - BdddBeeeeeedE: / 10t

10t 7710% & () - & Slipgdr&irchit sepomsivetothe delapsmeans forsupphying delayed AGC pulses;
-10% & () -eeff#fggfixY:/

10t | 910%Rard - F* 10%& () - YL0%& () - s3" 9f 109%& () - @F109%& ()-3" 10%& ()-

10t fii"k| kkk6l dE: /

kgt Il é t@lgoo/&ll é ) - BdeldpYhratus-iRAIQRRg (witt KR hedns forlifbekting the deddyRd(AGEIpulsesnnnnndY

VR ()~ am NANNT: Y . s .
ci0% () il B P Ve et e B G e dssaEvne
2]1.  The apparatus of claim 19 characterized by:
the timing circuitry includes sync separating means for providing selected sync
signals; and
a timing circuit responsive to the sync separating means for providing the timing
signals;
whereln the circuit means include voltage controlled multivibrator means for
providing the position separation between the sync or pseudo sync pulses and respective

AQGC pulses; and

a logic circuit responsive to the multivibrator means and the timing cireuit for
supplying & control signal indicative of the position separation; and
the apparatus including switching means for inserting the pulses having the

position separation into the copy protected video signal in response to the control signal.

22.  The apparatus of claim 21 wherein the multivibrator means are

characterized by:
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a chroma filter receiving the copy protected video signal for reinserting color
burst into the unprotected video signal via the switching means in response to the contral

signal, duting the modifying of the pulses’ widths.

23.  The apparatus of claim 19 characterized by:

the timing circuitry includes sync separating means for providing selected sync
signals; and

a timing circuit responsive to the sync separating means for providing the timing
signals;

wherein the circuit means include oscillator/one shot means responsive to the
sync separating means for providing a signal indicative of the shifted syne or pseudo sync
pulses;

logic means responsive to the timing circuit and to the oscillator/one shot meavs
for providing selected sync and/or peeudo sync pulses on selected video lines;

timer circuit means receiving the sync and/or pseudo sync pulses and responsive
to selected varjable voltage control signals for providing the AGC pulses that vary in
delay from the respective sync or pseudo sync pulses to define the position ssparation;

and
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pulses with the copy protected video signal to defeat or reduce the copy protection

effects.

24.  The apparatus of claim 23 wherein the timing circuit is characterized by:

one shot circuit responsive to the sync separating means for providing a line
portion timing signal; and

line counter means and a memory circuit responsive to the sync separating means
for providing a selected lines timing signal;

wherein the line portion and selected lines timing signals are supplied to the logic

means.

25,  The apparatus of claim 23 wherein:

the timer circuit means are characterized by;

a first voltage controlled one shot;

an Exclusive OR gate coupled to the first voltage controlled one shot and to the
logic means; and

a second voltage controlled one shot coupled to the Exclusive OR gate for
providing the AGC pulses of varylng delay; and

the summing means comptrise;

a first summing amplifier for combining the delayed AGC pulses and the copy

protected video signal; and
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the shifted sync or pseudo sync pulses and the respective delayed AGC pulses with the

copy protected video signal.

26,  The apparatus of claim 19 wherein the copy protection signals include
pulse pairs of sync or pseudo sync pulses and respective AGC pulses, characterized by:

the timing circuitry includes control means for supplying write and read signals;
and

the circuit means include memory means receiving the copy protected video
signal in response to the write signal, wherein the stored copy protected video signal is
recovered from the memory means in reverse order in response to the read signal to
provide reversed pulse pairs having said further position separation between the sync or
pseudo sync pulses and respective AGC pulses which defeats or reduces the effect of the

copy protection signals.

27.  The apparatus of claim 26 characterized in that the copy protected video
signal xeversing process is implemented for all or a selected plurality of the copy
protection signals formed of the sync or pseudo sync pulses and the respective AGC

pulse pairs.

28.  The apparatus of claim 26 characterized in that:

the timing cirenitry includes a source of control voltage;
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dissolve amplifier meuns responsive to the control voltage for replacing the
otiginal pseudo sync pulses and respective AGC pulses with the inverted/phase shifted

pseudo sync pulses and respective AGC pulses.

29. The apparatus of claim 28 characterized by:

a source of a second control voltage;

level shifter/attenuator means receiving the output of the dissolve amplifier means
and responsive to the second control voltage for level shifting/attenuating the

inverted/phase shifted pseudo sync pulses and respective AGC pulses.

30. A method of providing copy protection signals in a video signal
employing sync or pseudo sync pulses followed by respective AGC pulses, wherein the
AGC pulses are provided with the Jeading edges thercof generally coincident with the
trailing edges of respective sync or pseudo sync pulses thereby having essentially zero
position separation consistent with maintaining copy protection, characterized by:

dynamically increasing over one or more video lines the position separation
between the sync or pseudo syne pulses and the respective AGC pulses to a position

separation which defeats or reduces the effects of the copy protection signals;
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position separation that maintains copy protection; and

wherein the steps of dynamically increasing and decreasing are repeated over said

one or more video lines.

31.  The method of claim 30 characterized by:
dynamically varying the position separation between one or more sync or pseudo
sync pulses and respective AGC pulses from the essentially zero position separation to a

position separation of about 1.5 ot more microseconds.

32.  The method of claim 30 characterized by:
dynamically varying the position separation by varying the advancement of the

trajling edge of the sync or pseudo sync pulses with respect to the respective AGC pulses.
33.  The method of claim 30 characterized by:

dynamically varying the position separation by varying the delay of the leading

edge of the AGC pulses with respect to the respective sync or pseudo syne pulses.
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34.  The method of claim 30 characterized by:

dynamically varying the position separation by varying the advancement of the
sync ot pseudo sync pulses while varying oppositely the delay of the respective AGC

pulses.

35.  Thc method of claim 30 characterized by:
dynamically varying the position separation by varying the pulse width of the

AGC pulses and/or of the respective sync or pseudo sync pulses.

36.  The method of claim 30 characterized by:
dynamically narrowing the pulse width of the AGC pulses and/or of the respective
sync or pseude sync pulses from 100 percent to about 50 percent and back to 100 percent

of the normal pulse's width.

37.  Apparatus for providing copy protection signals in a video signal
employing sync or pseudo syne pulses followed by respective AGC pulses and including
tirning circnitry for providing timing signals indicative of video lines which are to contain
the copy protection signals and of the location in the video lines of selected copy
protection signals, characterized by:

circuit means responsive to the timing circuitry for generating selectively

modulated inverted pseudo syne pulses, and for generating AGC pulses that vary in width
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and
sutnming means receiving the video signal and responsive to the circuit means
and the timing circuitry for adding to the video signal a dynamic copy protection signal
formed of AGC pulses which are position, amplitude and/or pulse width modulated

relative to the respective pseudeo sync pulses.

38.  The apparatus of claim 37 characterized in that:

the timing circuitry includes sync separating means for providing a horizontal rate
(H rate) signal and a frame ratc signal;

means responsive to the H ratc signal for providing a first signal which defines a
positive pulse duration of an H rate related signal;

multivibrator means responsive to the H rate signal for providing a second signal
indicative of the location of sync pulses in a video line;

means responsive to the H rate and frame rate signals for providing a third signal
indicative of the video lines which are to contain the copy protection signals; and

logic means responsive to the first, second and third signals for providing inverted
pseudo sync pulses on selected video lines;

the circuit means include one shot timer circuit means responsive to control
voltages for providing said AGC pulses that are varying in width and in position delay;
and

the summing means include summing amplificrs receiving the video signal and

responsive to said inverted pseudo sync pulses and said width and position delay varying
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sync pulses, resulting in a dynamically varying copy protected video signal.

39,  The apparatus of claim 38 characterized in that:

said means for providing the first signal include an H locked oscillator;

said means for providing the third signal include a memory means responsive to a
line counter;

sald one shot timer cireuit means include a pair of voltage controlled one shot
circuiis; and

said summing amplifiers include first and second summing amplifiers responsive
to said width and position delay varying AGC pulses and said inverted pseudo sync

pulses, respectively.

40,  The apparatus of claim 37 characterized in that:

said circuit means generate the AGC pulses as raised back porch AGC pulses; and

said circuit means dynamically position and/or width modulate the raised back
porch AGC pulses over time from minimum to maximuwm separation and back to

minimum separation, with respect to the respective sync or pseudo sync pulses.
4).  The apparatus of claim 37 characterized in that:

the copy protection signals include sync or pseudo sync pulses together with

respective AGC or raised back poreh AGC pulses; and
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video signal and for defeating the copy protection signals when desired, characterized by:
providing the AGC pulses with the leading edges thereof coincident with, or
separated by about 1.0 microsecond from, the trailing edges of respective gyne or pseudo
syne pulses to provide the small position separation and the copy protection signals; and
position separating relative to time the AGC pulses and the respective sync or

pseudo syne pulses an amount of 1.5 or more microseconds to defeat the copy protection

effect of the copy protection signals.
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